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1.0 INTRODUCTION

Herein is contained the details of TLICHO’s Erosion, Sediment and Drainage Control
Plan for the Tundra Mine Phase 2 Remediation Project. This plan has been revised to
cover all remediation activity for the duration of the project.

2.0 REVISION LIST

The following table tracks the process of Erosion, Sediment and Drainage Control Plan
revision and ensures that all stakeholders have the most up to date copy. The table must
be updated each time a revision is made to the document.
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» Erosion, Sediment and Drainage Control Plan

1.1 Roles and Responsibilities
The following outlines the roles and responsibilities of employees with respect to the
Response to Erosion, Sediment and Drainage Concerns.

Table 1 Roles and Responsibilities for Response to Erosion, Sediment, and Drainage Concerns

POSITION

RESPONSIBILITY

Project Manager

Preparing Plan to control Erosion, Sediment and Drainage Protection and ensuring
the necessary resources are available to efficiently implement the plan.

Mine Manager

Implement and monitor the Erosion, Sediment and Drainage Protection Plan at site
when required (i.e., Primary Designate)

Ensure that monitoring inspections are conducted.

Consult with Project Manager for mitigation measures in response to potential issues.

Maintain communications with Project Manager to ensure monitoring and responses
are appropriate.

Earthworks
Supervisor

Implement and monitor the Erosion, Sediment and Drainage Protection Plan at site
when required (i.e., Secondary Designate)

Field Engineer

Write Erosion Report for submittal

Site Team Members

Install erosion measures as directed by supervisor

Report to supervisor immediately of any erosion concerns

1.2 Training

Employees will be trained on the erosion control measures as outlined in this plan and
will be responsible for installing the measures as required under instruction from the
supervisor. Employees will also be required to be trained on any safe work plans that are
associated with the installation of these erosion control measures.

1.3 Acts, Regulation and Guidelines
The Erosion, Sediment and Channel Protection Plan has been developed in accordance
with:

e requirements set forth in the Water License,

e requirement set forth in the Land Use Permit

e Specification put forward by PWGSC for this project.

For additional information, please reference INAC’s monitoring plan, “Development of
Tundra Mine Construction Monitoring, Long Term Monitoring, and Status of the
Environment Programs”. This report will provide data from additional monitoring work,
including tests for turbidity, TSS and TDS at various locations during the discharge.
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1.4 Environmental Protection Supplies
Environmental protection supplies on-site will include the following:

3000 ft of silt fence

1000 ft of silt curtains

500 ft of sorbent booms

Spill Kits

Wooden stakes, native rocks (found on-site)

ATV and trailers will be on site to facilitate the installation of sediment and
erosion controls if found required.

7. Heavy equipment will be on site to facilitate the installation of sediment and
erosion controls if found required.

o gk wh e

1.5 Contact Numbers

Table 2 Overall List of Contact Numbers

Name | Position | CONTACT # | ORGANIZATION

PROJECT MANAGEMENT

Ph: 780-497-3839
Giselle Cotta Project Manager Cel: 780-405-6473
Fax: 780-497-3842

Public Works and Government Services
Canada

Ph: 867-766-8364
Janice Lee Project Officer Cel: 867-445-2424
Fax: 867-873-5885

Public Works and Government Services
Canada

. Ph: 867-669-2773 . .
Jane Amphlett Project Manager Fax: 867-669-2721 Indian and Northern Affairs Canada

. . . Ph: 867-669-2566 . .
Melanie Burgess Project Officer Fax: 867-669-2721 Indian and Northern Affairs Canada

Ph: 780-486-7648
Warren Bebeau Project Manager Cell: 780-915-8457 AECOM
Fax: 780-486-7070

Ph. (867) 669.9481
Robert Johnson Project Manager Cell: (867) 445-4523 TLICHO
Fax (867) 669.9482

Barry Wilson /

Graham Fuglsang Mine Manager Site Ph: TBA TLICHO

. Site Ph: 780-692-9923
Ford Tucker Earthworks Supervisor Office Ph: (867) 669.9481 TLICHO

Health & Safety Ph. (867) 920-7288

John Mackenzie Cell: (867) 446-0452 TLICHO
Manager Fax (867) 920-7328
Karen Lau / Justin . . Site Ph: 403-692-9923
Bunz Field Engineer Office Ph: (867) 669.9481 TLICHO
Clinte Baptist / . - . Site Ph: 403-692-3855
Jackie Chase Site Administration Fax: 403-692-9927 TLIcHO
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1.6 Potential Issues

The following scenarios are possible risks of impacts to Erosion, Sediment and Drainage
on this project:

Erosion due to wind

Erosion from bridge installation at Sandy Lake crossing

Erosion associated with construction and road repair

Erosion due to other reclamation activities

Erosion from tailings water treatment activities

Working near water

Erosion from tailings movement within Upper and Lower Pond containment
area

8. Erosion from excavations outside tailings dams

No gakrowdE

Erosion measures have been identified for each of the listed risks and will be discussed
below.

1.7 Sediment and Erosion Measures Prior to Reclamation
Activities

Prior to reclamation activities, an assessment of areas (outside of the tailings containment
area) which are prone to excessive erosion will be made. Based on that assessment,
recommendations on control measures and monitoring frequency will be made. The
various control measures to be implemented are discussed in detail in the next section.
When reclamation work will be near a water body and there is risk that sediments may
migrate to the water body, baseline turbidity tests will be performed and recorded on an
“Erosion and Sediment Assessment Sheet” for reference. The sediment and erosion
assessment team will consist of the Mine Manager, Field Engineer and Earthworks
Supervisor.

The determination factors for risk erosion (low,/med/high) levels will be based on the
following factors:

1. Proximity to neighboring water body

2. Erodibility of soils

3. Level of difficulty to prevent/contain erosion

4. Potential of concentrated flow through the area

The determination factors of concern in each excavation area will be recorded in the
“extra notes” section of the Erosion and Sediment Assessment Sheet.

The following is an example of the Erosion and Sediment Assessment Sheet.
Modifications to the sheet may be made on-site should further information be required
for records.
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1.8 Sediment and Erosion Measures During Reclamation
Activities

The following sections discuss all the erosion types which are expected to be encountered

during reclamation activities, as well as their respective control measures for mitigation.

1.8.1 Erosion due to wind

Dust and wind blown tailings are a concern on-site for worker health and safety during
the summer months when the roads and tailings pond are not frozen in and covered by a
layer of snow. Therefore, dust suppression will be on-going during the summer
construction season in areas of work activity. There will be a water truck on-site
dedicated to keeping dust to a minimum. It is anticipated that water will be sufficient for
dust control. If water isn’t sufficient, then we will utilize an environmentally friendly
chemical dust suppressant.

Originally, Soil Sement® was approved and mobilized to site during the 2011 winter
road season but due to a manufacturers recall on the product, the supplier would like to
replace with an alternative product. The dust suppressants that TLICHO would like to
utilize is NEWTROL™ supplied by Midwest Industrial Supply, INC. NEWTROL™ is
an environmentally sound dust palliative developed for use on helicopter landing pads,
open areas, and roadways. NEWTROL™ is a green product formulated with renewable
resources enhanced to maintain long term dust suppression. The multi-component system
works to agglomerate loose particles and hold moisture on the surface thereby reducing
dust on the open areas.

Alternatively, TLICHO will have Soil Sement® as the primary back up product as this
product was approved for use last year. Each products specification and supporting
documentation is appended to this document.

1.8.2 Erosion from bridge installation at Sandy Lake crossing

The bridge is planned to be mobilized on the winter ice road and will be installed in
frozen conditions. As the ground and water will be frozen, migration of any silt or
disturbances to the stream will be at a minimum. The existing bridge crossing will be
kept in place. An approach will be built on both ends of the crossing, at least one meter
from the stream, and the new bridge will be installed on a foundation constructed with
4x4” lumber. This installation will not create disturbances to the area (ie. no excavation
work), and as such, we do not anticipate any erosion concerns at the time of installation
and when freshet occurs.

In the event that the bridge cannot be installed in frozen conditions, silt fence will be
utilized to protect the stream. Silt fence will be installed 5 meters upstream and 10
meters downstream of the construction area. The bridge will be installed in the same way
as described above. Erosion will be minimal since the existing bridge will be kept in
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place and the foundation will be constructed from lumber, so there will not be any large
disturbances to the ground near the stream.

TLICHO will contact DFO prior to the installation of the bridge for specific advice to
minimize impacts to fish and fish habitat. TLICHO has also reviewed the Clear-Span
Bridge Northwest Territories Operational Statement issued by DFO.

1.8.3 Erosion associated with construction and road repair

Erosion due to construction will consist of removing ice bridges on winter road to allow
normal water flows during freshet. Travel can be restricted to night travel to mitigate
rutting and ponding of water on ice road. When construction begins on upgrading haul
roads, silt fences will be placed near areas where the ground is marshy and near water
bodies. Work on construction and road repair will temporarily stop if there is continual
down pour of rain to create very saturated ground conditions. Control measures will be
implemented to contain un-stabilized areas prior to anticipated heavy rain events.

1.8.4 Erosion due to other reclamation activities

All other reclamation activities will have excavations sloped at a ratio of 2:1. Any
ponding water will be pumped into a water truck and delivered to the hydrocarbon
treatment area. Silt fences, booms, snow fences, and dust suppressant will be utilized to
mitigate impacts of erosion.

1.8.5 Erosion from Tailings Water Treatment Activities

The water level at Lower Pond will be monitored and recorded. The monitoring of
discharge points will be performed, also the monitoring of flow pathways on a weekly
basis and installing staff gauges with increments in millimeters to monitor water levels in
flow pathways.

Erosion in the containment area where the water treatment plant is located will consist of
snow fences in winter and an environmentally friendly dust suppressant in summer.

There will also be regular visual inspections along the dam roads by the superintendent.
As well, an inspection will be performed immediately after heavy rainfall to access the
dam roads.

The inspection will consist of the following:

Rutting

Cracking

Ponding water
Washouts/slumping on side of dam

A wbhpE
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All inspections will be reported to the Departmental Representative. Inspections are to
monitor the structural integrity of the road dam. The Superintendent will stop heavy
traffic on the roads during heavy rainfall periods to prevent further structural degradation.

1.8.5.1 Intake and Discharge Lines

The field team will conduct inspections on the intake and discharge lines associated with
the tailings water treatment plant. There will be spare parts (valves, lines, etc) in the
event that repairs are needed. If major repairs are needed, parts of the water treatment
plant, intake, or discharge lines will be shut down. The superintendent will decide when
this is necessary and notify the Departmental Representative immediately. All crew will
be trained to shut off the intake and discharge pumps. Only Water Treatment Plant
Operators will be allowed to perform any actions on the Water Treatment Plant.

A large water catchment area will be put in place to catch the water flowing out of the
geotubes. The catchment volume will be at least 55ft x 55ft x 4ft deep and be located
within Upper Pond. This volume is large enough to buffer any water fluctuations should
they occur, and allow the discharge pump to continually pump the treated water at a low
velocity. Velocity fluctuations causes stress to the discharge lines. This will greatly
minimize the risk of breakage in the discharge lines. A flowmeter is in place to monitor
the discharge rate. The catchment area will also allow for the discharge pump to be shut
down in the event that a discharge line does have to be replaced. This catchment area is
located within the Tailings Containment Area, which will be deconstructed, filled,
covered with uncontaminated material, and graded as per specifications set out in the
contract.

Two discharge lines are set up to pump from the catchment area for discharge at
Hambone Lake. One discharge line will be set up to re-route water back into Upper Pond
for emergency overflow situations.

1.8.5.2 Treated Water Discharge

The water license allows a discharge rate of 300m*/hour. The contract specification
allows TLICHO to discharge at 275m*/hour.

Plan A

The plan is to discharge directly into Hambone Lake. The line will be held on floats so
that water dissipates on the top of the lake with a diffuser to prevent sediment stir-up.
The diffuser would dissipate the energy of the water being discharged. This will be
frequently monitored during start up to ensure that water is being diffused properly and
that it is not causing sediment stir-up at Hambone Lake. If sediment stir-up is noticed,
more diffusers will be installed, or a second discharge line into Hambone Lake will be
installed.

Plan B

11
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Should any issues arise with Plan A, Plan B will be implemented for discharge until such
time that the issues have been mitigated and discharge directly into Hambone Lake can
be reinstated. Plan B is discharge at the wetlands that drain into Hambone Lake. The
following picture shows the rock outcrop that spans over 200m at the wetlands before
Hambone Lake (shown in picture below at top left).

We will be putting the two discharge lines along this rock outcrop, the distance between
the two lines at least 15-20m apart to prevent channel flow.

By discharging at an outcrop in the wetlands prior to Hambone Lake, it will have the
following advantages:

maximize energy dissipation prior to entering the wetland and maximize the
filtration through the wetland prior to entering Hambone Lake.
The rock acts as a water diffuser so when the discharge water reaches the wetland,

the velocity is tranquil and the flow has
been reduced to laminar with little to no
erosive force.

Longer water lines require a higher
pressure to move the water. By reducing
the length of the line, the pressure will
reduce, which will minimize and
mitigate against line blowouts along the
discharge.

This rock outcrop wetland location was chosen
in 2010 and did not have any visual erosion
impact, nor did it increase water levels at

12
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downstream locations for the duration of the water treatment season.

1.8.5.3 Erosion Monitoring along discharge path

Monitoring of the water levels and the effect of discharging up to 275m*hr from the
Tundra Mine WTP on the Hambone Lake tributary network will begin as soon as
discharge commences. Monitoring will be performed only by the Superintendent or the
Field Engineer. A Water Treatment Plant Operator may be trained later on in the
program to perform monitoring.

Stakes will be installed in three locations along the flow path to monitor any change in
water elevation along the streamline. Photographs will be taken to provide a baseline of
current flow channels and provide a visual reference for any direct effect of this increase
in flow through the system. Stakes with flagging at the baseline water elevation will be
installed at 3 locations:

13
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1) The wetland upstream from Hambone Lake, at toe of east dam (lower pond):

Monitoring Station 1: Wetland

2) At the road crossing between Powder Mag Lake and Sandy Lake:

Monitoring station 2: upstream, Sandy lake crossing

14
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3) stream crossing at Sandy Lake and small unnamed lake prior to Whale Tail Lake:

Monitoring station 3 Down stream, Sandy lake crossing

Monitoring protocol is established such that if there is an increase in the water elevation
at any upstream station, the monitor would proceed along the flow path to the next
monitoring station checking for signs of any erosion occurring. This process will
continue until there is no change in water elevation at the next monitoring station up to
the inlet to Whale Tail Lake.

Reports will be submitted to the Departmental Representative weekly.

1.8.5.4 Summary of Possible Erosion/Sediment Areas and Mitigative
Measures

The following areas have been identified as potential places where erosion and
sedimentation may occur due to the tailings water treatment program:

1. wetlands upstream of Hambone Lake and Hambone Lake

2. road crossing between Powder Mag Lake and Sandy Lake

3. and the stream crossing at Sandy Lake and small unnamed lake prior to Whale
Tail Lake

15
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If erosion and sedimentation occurs, the following mitigative measures for the areas
identified above will be:

1. wetlands upstream of Hambone Lake and Hambone Lake
a. the two discharge lines will be spread further apart from each other to
prevent channel flow
b. silt fence will be installed along the water drainage paths
c. Relocate a discharge line to outflow directly into Hambone Lake, the line
will be held on floats so that water dissipates on the top of the lake with a
diffuser to prevent sediment stir-up

2. road crossing between Powder Mag Lake and Sandy Lake
a. install naturally occurring cobble stones along these areas, they will be
hand placed along the shoreline
b. silt curtain installation along the shoreline
3. the stream crossing at Sandy Lake and small unnamed lake prior to Whale Tail
Lake
a. install naturally occurring cobble stones along these areas, they will be
hand placed along the shoreline
b. silt curtain installation along the shoreline

Should erosion measures be required to be installed along the road crossing between
Powder Mag Lake and Sandy Lake and the stream crossing at Sandy Lake and small
unnamed lake prior to Whale Tail Lake, DFO will be notified. TLICHO will provide
information on the quantities and precise locations of installed erosion measures prior to
completion of these works.

1.8.6 Working Near Water

There is site activity planned which will involve working near water. Such instances
include the following:

Borrow source development

Hydrocarbon excavation

PAG rock excavation

Bridge installation at Sandy Lake Crossing

The erosion prevention at the bridge installation at Sandy Lake Crossing has already been
discussed. For the other scenarios, if there is a danger of a material spillage within 5
meters of a water body, it will trigger the implementation of environmental protection
supplies. The environmental protection supplies include the following:

1. 3000 ft of silt fence
2. 1000 ft of silt curtains
3. 500 ft of sorbent booms

16
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4. Spill Kits

Silt fence and silt curtains will be used as a preventative measure to prevent migration of
sediments into a water body. Sorbent booms and spill kits will be on hand to protect
water bodies from any uncontrolled release of sediments. Access to shoreline
excavations by machinery should be limited to the top of the bank to minimize bank
erosion. Efforts will be made to retain riparian vegetation along the shoreline to
minimize erosion and enhance bank stability.

1.8.7 Erosion from tailings movement at Upper and Lower Pond

The main concerns include tailings dust caused by movement in and around Upper and
Lower Pond; and tailings dams stability from heavy traffic. Upper and Lower Pond is in
containment. Any work performed within the tailings ponds is not expected to generate
any uncontrolled release of sediments or contaminants into an adjacent water body.

Dust suppression has already been discussed. Further actions to minimize the generation
of tailings dust will include tailings movement in its frozen state, and dividing Lower
Pond into a sectional grid with berms in order to keep a layer of water over most of the
tailings. Tailings movement at Upper Pond will commence during the winter/spring
season and it is expected that all tailings will be removed in the frozen state to Lower
Pond. The dams will be frozen and there should not be any tailings dust generated. In
Lower Pond, berms will be built across the pond. This will divide Lower Pond into
smaller areas for water treatment, and will allow a shallow pool of water to remain in
each area to cover the tailings and prevent dust.

The dam roads will be upgraded to accommodate more traffic and larger heavy
equipment. This is of minimal concern as the dam stability will be improved as the water
table is drawn down. Upper Pond tailings excavation is expected to occur in the
winter/early spring season, at which time the dams will be frozen for added stability.

All equipment and supplies used within the tailings pond will be decontaminated prior to
working in a new area outside of the tailings ponds.

1.8.8 Erosion from excavations outside tailings dams

There work required which will involve excavating areas outside of the tailings dams.
Such instances include the following:

e Borrow source development

e Hydrocarbon excavation

e PAG rock excavation

e Tailings to be recovered outside of Upper and Lower Pond areas

17



TUNDRA MINE PHASE 2
Erosion, Sediment and Drainage Plan

If there is a danger of a material spillage within 5 metres of a water body, it will trigger
the implementation of environmental protection supplies. The environmental protection
supplies include the following:

1. 3000 ft of silt fence

2. 1000 ft of silt curtains
3. 500 ft of sorbent booms
4. Spill Kits

Silt fence and silt curtains will be used as a preventative measure to prevent migration of
sediments into a water body. Sorbent booms and spill kits will be on hand to protect
water bodies from any uncontrolled release of sediments. Dust suppression to be utilized
in these areas as required.

All equipment and supplies that have come into contact with hydrocarbon, PAG or
tailings contamination will be decontaminated prior to work in a new area.

1.8.9 Accessing Matthews Lake

Matthews
Lake

—~

The ground and water is expected to be frozen and covered with snow so erosion and
sediment concerns are at a minimum. This area will be accessed in the winter time to set
up a pump to supply water to the camp from Matthews Lake. Once the pump and lines
are installed, we would access the area to turn on the pump, and also for maintenance and
refueling. This work can be achieved by access to the pump on foot or via quad

18
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transportation. Access to the turn on the pump and visual inspections will be daily, and
refueling will be weekly. Pump maintenance will be on an as required basis.

The red and yellow lines show the different routes that could be taken to access the
pump. The red line is an overland route over the tundra and the yellow line represents the
route that follows an existing path that will provide access to the pump. The path is made
of crushed mine rock and should not pose any erosion issues from traversing on it via
quad. It is expected that the crossing between Bulldog Lake and Matthews Lake will not
have to be crossed to reach the pump.

TLICHO’s plan is to use the yellow route (existing route made of crushed rock). The red
route (tundra overland) is a backup route should we encounter access issues with the
yellow route. TLICHO does not expect to have to use the red route.

1.9 Sediment and Erosion Measures After Reclamation
Activities

Erosion and sediment controls will be installed during the reclamation activities where
and when required. A close out assessment will be made to evaluate the area stabilization
after activities to determine if further monitoring and/or erosion protection would be
required after work has ceased. This assessment will be performed by the assessment
team made up of the Mine Manager, Field Engineer and Earthworks Supervisor. This
assessment will be recorded in a close out assessment sheet and filed for record. If the
assessment sheet recommends that it is stabilized, controls will be removed after
reclamation activities have finished. If the assessment sheet recommends further
monitoring, it will extend to freeze up time at the end of each summer construction
season.

TLICHO will monitor the site during construction activities throughout the duration of
the project. Long term monitoring of the site will be performed by Indian and Northern
Affairs Canada.

1.10Water Management Plan

TLICHO?’s site wide water management plan comprises of the following 5 areas where
we see a need for water management:

» Controlling surface runoff from entering the excavation. TLICHO will pay
special attention to the potential of freshette impacts to the surface flow rates. The
surface runoff may be controlled utilizing surface ditches, earth dams,
Geosynthetic dams, culvert installation and pumping stations.

» Controlling ground water. TLICHO will complete a preliminary drill hole with
the Minuteman drill to locate the sub-surface ground water table. The concern here
is that a high ground water table may quickly drain into the excavation creating a
significant environmental issue by contaminating water which may travel into the

19
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adjacent ground water. In areas where the ground water table is higher than the
expected bottom of the excavation, TLICHO will implement the following
controls:

o ditching to divert ground water

O pumping to lower ground water

o0 locating the source and diverting the source of ground water

> Degradation of Permafrost. Any time ground is disturbed over permafrost,
especially when this changes surface or ground water characteristics, there is
significant potential for permafrost degradation. In-order to control permafrost
degradation, the ground and surface water must be properly managed. TLICHO
has a geotechnical engineer with over 20 years experience in cold regions who will
identify areas on-site where permafrost may be located. When permafrost is
encountered at an excavation site, all efforts will be made to divert any water
which may enter the excavation and propagate the degradation of permafrost. The
excavation site will be accessed as quickly as possible and recovered immediately
after work is completed. This will minimize the disturbance to the permafrost.

> Precipitation Mitigation. TLICHO will not excavate during heavy rain. Areas
with a high potential for erosion will be inspected to ensure controls are in place
and maintained prior to anticipated rain events.

> Plan for controlling sediments created by the excavation. TLICHO will install
silt curtains and silt fences to ensure that the excavations will not impact the local
water bodies or streams.

The water management plan will protect the environment from contaminants which will
be exposed during the excavation process as well as minimize the migration of sediments
due to water movement. When performing excavation work, a combination of the above
5 approaches will be utilized to control water, depending on what is encountered. The
construction supervisor will decide which control to implement in order to properly
manage water to prevent any sediment and erosion issues.

TLICHO understands the potential to increase input of sediment-laden water to nearby
water bodies when attempting to divert water around excavation sites. When performing
an assessment of a site, the erosion assessment team will take into consideration the
impact to surrounding water bodies which may be affected when installing control
measures to divert water. If there is potential of increase input of sediment-laden water to
nearby water bodies, pumping stations will be utilized in conjunction with the surface
diversion control to resolve this issue. DFO will also be contacted when there is a chance
of impact to surrounding water bodies.
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1.11Monitoring Program

A monitoring program will be put in place to ensure the effectiveness and maintenance of
all sediment and erosion control measures. An erosion assessment will first be performed
prior to commencement of work to determine the risk of erosion, determine control
measures to put in place, type of monitoring and frequency of monitoring required during
work. The assessment includes an “Erosion Matrix Table” which evaluates the risk level
of erosion, and then recommends the following active measures:

1. type of controls to install
2. type of monitoring required
3. frequency of monitoring required

Next, an erosion tracking sheet will be kept for each active area by the field engineer.
This will track the effectiveness of the erosion control measures installed at each active
site. Documentation of the monitoring program will be kept on-site by the field engineer.
A close out assessment will be made to evaluate the area stabilization after activities to
determine if further monitoring and/or erosion protection would be required after work
has ceased. This assessment will be performed by the assessment team made up of the
Mine Manager, Field Engineer, Earthworks Supervisor, and the Departmental
Representative. This assessment will be recorded in a close out assessment sheet and
filed for record. If the assessment sheet recommends that it is stabilized, controls will be
removed after reclamation activities have finished. If the assessment sheet recommends
further monitoring, it will extend to freeze up time at the end of each summer
construction season.

TLICHO will monitor the site during construction activities throughout the duration of
the project. Long term monitoring of the site will be performed by Indian and Northern
Affairs Canada.

1.12Contingency Plan

The preliminary assessment performed on areas (outside of the tailings containment area)
which are prone to excessive erosion should mitigate any sediment and erosion issues
which may arise. All areas identified will have control measures installed to prevent
sediment and erosion issues. They are summarized in the following potential problems
and corresponding mitigative measures table.

Problem Mitigative measure

TLICHO will use the Minuteman drill to
locate the sub-surface ground water table.
Ground water in excavation If there is a high water table, solutions
include ditching to divert ground water and
pumping to lower the ground water.

There will be a water truck on-site to

Dust from excavation L
dampen work areas thereby minimizing
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Problem

Mitigative measure

dust creation from excavations

Degradation of permafrost

When permafrost is encountered at an
excavation site, all efforts will be made to
divert any water which may enter the
excavation and propagate the degradation
of permafrost. The excavation site will be
accessed as quickly as possible and re-
covered immediately after work is
completed. This will minimize the
disturbance to the permafrost.

Precipitation

TLICHO will not excavate during heavy
rain. Areas with a high potential for
erosion will be inspected to ensure controls
are in place and maintained prior to
anticipated rain events.

Sediment migration in areas outside of
tailings containment dams (including, from
excavation work, road upgrades, borrow
source development)

TLICHO will install silt curtains and silt
fences to prevent sediment migration.
TLICHO will also minimize traffic around
excavation sites so the ground disturbances
are minimal.

Sediment and water migration within the
tailings containment dam area

The tailings dams will always have at least
a 1m freeboard so that it will prevent any
sediment and water migration outside of its
containment.

Erosion due to water treatment activities at
the wetlands upstream of Hambone Lake
and Hambone Lake

The two discharge lines will be spread
further apart from each other to prevent
channel flow.

Silt fence will be installed along the water
drainage paths.

Relocate a discharge line to outflow
directly into Hambone Lake, the line will
be held on floats so that water dissipates on
the top of the lake to prevent sediment stir-

up

Erosion at the road crossing between
Powder Mag Lake and Sandy Lake

Install naturally occurring cobble stones
along these areas, they will be hand placed
along the shoreline.

Install silt curtain along the shoreline.

DFO will be notified if erosion controls are
required to be installed along the road
crossing between Powder Mag Lake and
Sandy Lake.

Erosion at the stream crossing at Sandy

Install naturally occurring cobble stones
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Problem Mitigative measure
Lake and small unnamed lake prior to along these areas, they will be hand placed
Whale Tail Lake along the shoreline.

Install silt curtain along the shoreline.

DFO will be notified if erosion controls are
required to be installed at the stream
crossing at Sandy Lake and small unnamed
lake prior to Whale Tail Lake.

Having a monitoring program in place will provide information on the effectiveness of
the sediment and erosion controls. If it is noticed during the monitoring program that the
installed control measures are not sufficient, a re-assessment of the impact area will be
made and further control measures will be installed.
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NEWTROL™

Dust Palliative

TECHNICAL DATA SHEET

DESCRIPTION

NEWTROL™ is an environmentally sound dust palliative developed for use on
helicopter landing pads, open areas, and roadways. NEWTROL™ is a green
product formulated with renewable resources enhanced to maintain long term
dust suppression. The multi-component system works to agglomerate loose
particles and hold moisture on the surface thereby reducing dust on the landing
pads and open areas.

APPLICATIONS

NEWTROL™ is used to control dust on helicopter landing pads, open areas and
roadways. Dust suppression on helipads is difficult because of the intensive
influx of air and wind as the chopper is landing and taking off. Dust generated
during helipad use can cause brownouts, limiting visibility making take off and
landing dangerous. A dust palliative product must not only control dust from
blowing but keep foreli\?n object debris (FOD) from entering critical parts of the
chopper. NEWTROL™ controls dust and keeps FOD from flying at all the critical

times.

PHYSICAL PROPERTIES
Boiling Point: >212°F (100°C)
Specific Gravity: 1.10 — 1.20 (Kg/Litre)
Weight per Gallon (US)  9.16 — 10.00 pounds/gallon (US)
Appearance: clear to cloudy liquid
Odor: sweet
Solubility in Water: dilutable
Incompatibilities: Strong acids or bases
Flammability: non-flammable, non-combustible
Stability: stable under normal handling conditions
Corrosive: non-corrosive.

Users/public/r&d/technical spec/New 2009/NEWTROL
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SECTION | -- IDENTIFICATION OF SUBSTANCE/PREPARATION AND COMPANY/UNDERTAKING

TRADE NAME: NEWTROL™ SERIES of PRODUCTS
CHEMICAL NAME: ENHANCED DUST SUPPRESSANT
SYNONYMS: DUST RETARDANT

CHEMICAL FAMILY: N/A

MOLECULAR WEIGHT: N/A

FORMULA: N/A

CAS REGISTRY NO.: PRODUCT A BLEND - NO NUMBER ASSIGNED

SECTION Il -- COMPOSITION/INFORMATION ON INGREDIENTS

NAME CAS REG. NO. WT. %
Proprietary Ingredients Non-Hazardous <20%
Glycerin 56-81-5 >20%
Water 7732-18-5 >30%

SECTION IIl -- HAZARDS IDENTIFICATION

Glycerin Mists may be mildly irritating to respiratory tract
TLV: mist 10mg/M> as TWA (ACGIH 2005)

HMIS: Health=1 NFPA: Health=1
Flammability =0 Flammability = 1
Reactivity = 1 Reactivity =1

SECTION IV -- FIRST AID MEASURES

EYES: Flush eyes with flowing water at least 15 minutes, get medical attention.
INHALATION: Move subject to fresh air.

SKIN: Flush with large amount of water or wash with soap and water.
INGESTION: Give water to drink. Call a physician.

NEVER GIVE FLUIDS OR INDUCE VOMITING.
IF PATIENT IS UNCONSCIOUS OR HAVING CONVULSIONS.

SECTION V -- FIRE FIGHTING MEASURES

FLASH POINT (TEST METHOD): N/D

AUTOIGNITION TEMPERATURE: N/A

EXTINGUISHING MEDIUM: Water spray or alcohol resistant foam, dry powder or carbon
dioxide.

SPECIAL FIREFIGHTING PROCEDURES: Avoid breathing vapors or fumes. Wear self contained

breathing apparatus and turn out gear. Frothing may occur
when using water spray or foam to extinguish fire, caution
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MIDWEST INDUSTRIAL SUPPLY, INC. ™ .
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MATERIAL SAFETY DATA SHEET

Emergency Phone Number: 330-456-3121

should be used. Individuals should perform only those fire
fighting procedures for which they are trained.

UNUSUAL FIRE AND EXPLOSION HAZARDS: Material can splatter above 2I2°F. Dried polymer film can
burn but will not support combustion. Firefighters should
wear self-contained breathing apparatus in the positive
pressure mode with full face piece when there is a possibility
of exposure to smoke or hazardous decomposition products.

SECTION VI - ACCIDENTAL RELEASE MEASURES

SPILL AND LEAK PROCEDURES:
Dike and control spill. Transfer liquid to containers for recovery or disposal.
Keep spills out of sewers and open bodies of water. Comply with local, state
and federal reporting regulations.

SECTION VIl -- HANDLING AND STORAGE

STORAGE: Keep in a cool, dry, ventilated storage area and in closed containers.
Avoid freezing temperatures. Minimize contact with the air to prevent
microorganism contamination and reduce the formation of skins on the
surface.

HANDLING: Handle in a well-ventilated workspace.

SECTION VIl -- EXPOSURE CONTROL/PERSONAL PROTECTION

RESPIRATORY PROTECTION: Where exposure levels are expected to exceed acceptable criteria use NIOH
/ OSHA approved respiratory equipment.

VENTILATION: Mechanical exhaust at point of contaminant. Local exhaust as needed.

EYE PROTECTION: Chemical splash goggles recommended.

PROTECTIVE CLOTHING: Impervious gloves recommended.

OTHER: Under normal handling conditions, the risk of exposure to residual monomer
is negligible.

SECTION IX -- PHYSICAL AND CHEMICAL PROPERTIES

BOILING/MELTING POINT @ 760 mm Hg: 212°F

VAPOR PRESSURE mm Hg @ 20°C: 17

SPECIFIC GRAVITY OR BULK DENSITY: 1.05to 1.25

SOLUBILITY IN WATER: Dilutable

APPEARANCE: Clear to cloudy liquid
ODOR: Characteristic sweet odor
pH: 6.0t0 9.0
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SECTION X -- STABILITY AND REACTIVITY

STABILITY: Stable

CHEMICAL INCOMPATIBILITY: No hazardous reactions are expected to occur under normal
industrial conditions.

HAZARDOUS DECOMPOSITION PRODUCTS: Thermal decomposition in the presence of air may yield

carbon monoxide and/or carbon dioxide, water and
corrosive fumes of acrolein.

HAZARDOUS POLYMERIZATION: Does not occur
CONDITIONS TO AVOID: Heat, sparks, open flame.
OXIDIZER: No

SECTION XI -- TOX ICOLOGICAL INFORMATION

EFFECTS OF OVEREXPOSURE

INHALATION: Vapor from stored, undiluted product can cause headache and nausea. Higher
temperatures may generate vapor levels sufficient to cause irritation.

SKIN: Stored, undiluted product is slightly irritating to skin.

EYES: Slightly irritating to eyes.

INGESTION: May be irritating to digestive tract.

Toxicity studies have not been performed on NEWTROL, however, data on individual components is as follows:
Acute toxicity: Ingestion; LD50, Rat 17,000 — 27,200 mg/kg
Skin Absorption; LD50, Rabbit > 10,000 mg/kg
Inhalation; LC50, Rat 6 hour aerosol >4 mg/L

Repeat dose toxicity: Excessive exposure to glycerin may cause increased fat levels in blood in
gastrointestinal tract in animals.

Carcinogenicity: Did not cause cancer in laboratory animals.

Developmental Toxicity: Did not cause birth defects or any other fetal developmental effects in lab animals.
Reproductive Toxicity: Reproductive effects in female animals are believed to be due to altered nutritional
states resulting from extremely high doses of glycerin in the diet. Similar effects have been seen in animals

fed synthetic diets.

Genetic Toxicity: In vitro genetic studies were negative.
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SECTION XII -- ECOLOGICAL INFORMATION

When released into the environment (soil / water) this material is not expected to have a negative impact.
Ecological studies have not been performed on NEWTROL; however, data on individual components is as follows:

Movement and Partitioning:
Bioconcentration potential in low (BCF less than 100 or log Pow less than 3).
Potential for mobility in soil is very high (Koc between 0 and 50)
Given its very low Henry’s constant; volatilization from natural bodies of water or moist soil is not
expected to be an important fate process

Persistence and degradation:
Material is readily biodegradable. Passes OECD test(s) for ready biodegradability
OECD 301C test; 14 days, 63% biodegradation

Ecotoxicity:
This material is relatively non — toxic to aquatic life, LC50/EC50 >100 mg/kg in most sensitive species.
LC50; fathead minnow (Pimephales promelas), static, 96 hr, 44,000 mg/L
LC50; water flea (Daphnia magna), 24 hr, >10,000 mg/L
EC50; micro-organisms, OECD 209 test, activated sludge, respiratory inhibition, 3Hr
>1000mg/L

SECTION XIII -- DISPOSAL CONSIDERATIONS

WASTE DISPOSAL METHOD:
Dispose of solids and contaminated diking material according to local, state and federal
regulations.

CONTAINER DISPOSAL:
Do not re-use containers. Do not weld on metal containers.

SECTION XIV -- TRANSPORTATION INFORMATION

D.O.T. PROPER SHIPPING NAME (49CFR172.101): None

D.O.T. HAZARD CLASSIFICATION (49CFR172.101): Non-regulated

D.O.T. PLACARDS REQUIRED: None

BILL OF LADING DESCRIPTION: Liquid NOS, contains glycerin
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SECTION XV-- REGULATORY INFORMATION

NEWTROL™ is not a restricted article according to the Department of Transportation and International Air
Transport Association regulations.

EPA SARA Title lll hazard class: None

OSHA HCS hazard class: Irritant (glycerin) (29CFR1910.1200)

Toxic Chemicals present in quantities greater

than the “de minimus” level are: None

TSCA: All the ingredients are on the TSCA (Toxic Substance Control
Act) inventory or are not required to be listed on the TSCA
inventory.

Canadian DSL: All the ingredients are in the Canadian DSL (Domestic
Substance List) or are not required to be on the list.

Canadian WHMIS: irritant.

SECTION XVI -- OTHER INFORMATION

ABBREVIATIONS AND SYMBOLS:

N.D. - Not Determined N.A. - Not Applicable N.T. - Not Tested
< - LESS THAN > - MORE THAN
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ATERIAL SAFETY [}

SECTION | — IDENTIFICATION OF SUBSTANCE/PREPARATION AND COMPANY/
UNDERTAKING

TRADE NAME: Soil-Sement®

CHEMICAL NAME: Polymer Emulsion

SYNONYMS: Dust Retardant

CHEMICAL FAMILY: N/A

MOLECULAR WEIGHT: N/A

FORMULA: Aqueous Acrylic Vinyl Acetate Polymer Emulsion
CAS REGISTRY NO.: Product A Blend - No Number Assigned

SECTION Il — COMPOSITION/INFORMATION ON INGREDIENTS

NAME CAS REG NO. WT. %
Acrylic & Vinyl Acetate Polymer Non-hazardous 5-50
Water 7732-18-5 95-50
SECTION 11l — HAZARDS IDENTIFICATION
ACRYLIC & POLYVINYL ACETATE
POLYMER Non-hazardous
Water Non-hazardous
SECTION IV — FIRST AID MEASURES
EYES: Flush eyes with flowing water at least 15 minutes, get medical
attention.
INHALATION: Move subject to fresh air.
SKIN: Flush with large amount of water or wash with soap and water.
INGESTION: Give water to drink. Call a physician

NEVER GIVE FLUIDS OR INDUCE VOMITING. IF PATIENT IS UNCONSCIOUS OR HAVING CONVULSIONS.

SECTIONV — FIRE FIGHTING MEASURES

FLASH POINT (TEST METHOD): Non-Combustible

AUTOIGNITION TEMPERATURE: N/A

EXTINGUISHING MEDIUM: N/A

SPECIAL FIREFIGHTING PROCEDURES: /A

UNUSUAL FIRE AND

EXPLOSION HAZARDS: Material can splatter above 212°F. Dried polymer film can burn

but will not support combustion.

Midwest
Dust
Control

SECTION VIIl — EXPOSURE CONTROL/PERSONAL PROTECTION

RESPIRATORY PROTECTION: None required if good ventilation is maintained.

VENTILATION: Mechanical exhaust at point of contaminant.

EYE PROTECTION: Chemical splash goggles recommended.

PROTECTIVE CLOTHING: Impervious gloves recommended.

OTHER: Under normal handling conditions, the risk of exposure to residual

monomer is negligible.

SECTION IX — PHYSICAL AND CHEMICAL PROPERTIES

BOILING/MELTING POINT

@760 mm Hg: 22°F
VAPOR PRESSURE mm Hg @ 20°C: 17
SPECIFIC GRAVITY OR BULK DENSITY: ~ 1.01t01.15
SOLUBILITY IN WATER: Dilutable

APPEARANCE: Milky White Liquid
ODOR: Characteristic Acrylic odor
pH: 401095

SECTION X — STABILITY AND REACTIVITY

STABILITY: Stable

CHEMICAL INCOMPATIBILITY: No hazardous reactions are expected to occur under normal
industrial conditions.

HAZARDOUS DECOMPOSITION

PRODUCTS: Thermal decomposition in the presence of air may yield carbon

monoxide and/or carbon dioxide and water.

HAZARDOUS POLYMERIZATION: Does not occur
CONDITIONS TO AVOID: N/A
CORROSIVETO METAL: No

OXIDIZER: No

SECTION XI — TOXICOLOGICAL INFORMATION
EFFECTS OF OVEREXPOSURE

INHALATION: Vapor from stored, undiluted product can cause headache and
nausea.

SKIN: Stored, undiluted product is slightly irritating to skin.

EYES: Slightly irritating to eyes.

INGESTION: May be irritating to digestive tract.

SECTION VI - ACCIDENTAL RELEASE MEASURES

SPILL AND LEAK PROCEDURES: Dike and control spill. Transfer liquid to containers for recovery or

disposal. Keep spills out of sewers and open bodies of water.

SECTION VIl — HANDLING AND STORAGE

STORAGE: Keep in a cool, dry, ventilated storage area and in closed
containers. Minimize contact with the air to prevent
microorganism contamination and reduce the formation of skins
on the surface.

KEEP FROM FREEZING

HANDLING: Handle in a well-ventilated workspace.

SECTION XIl — ECOLOGICAL INFORMATION

Toxicological evaluation of Soil Sement® utilized EPA methods for both acute and chronic toxicity determination
for aquatic organisms. LC50 values were determined for each of the species. The table below contains a synopsis
of the results.

SOIL SEMENT AQUATICTOXICITY
TEST RESULT Methods for Measuring the Acute Toxicity of Effluents and
Receiving Water to Freshwater and Marine Organisms,
EPA/600/4-90/027F.

Short-term Methods for Estimating the Chronic Toxicity

of Effluents and Receiving Waters to Freshwater Organisms,
EPA/600/4-91/002.

Short-Term Methods for Estimating the Chronic Toxicity of
Effluents and Receiving Water to Marine and Estuarine
QOrganisms, EPA/600/4-91/003.
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SECTION XIl — ECOLOGICAL INFORMATION - continued SECTION XV— REGULATORY INFORMATION

Ceriodaphnia  Fathead Americamysis  Rainbow SOIL-SEMENT® is not a restricted article according to the Department of Transportation and International Air
dubia  minnow bahia trout Transport Association regulations.
ACUTE/SURVIVAL (mg/L) EPA SARA Title Ill hazard class: None
LC50 >1000 >1000 >1000 320 OSHA HCS hazard class: Non-OSHA hazardous
NOEC 1000 1000 1000 (29CFR1910.1200)
LOEC >1000 >1000 >1000 Toxic Chemicals present in quantities
greater than the “de minimus” level are: None
CHRONIC/SURVIVAL (mg/L) TSCA: Allingredients are on the TSCA (Toxic Substance Control Act)
LC50 >1000 >1000 >1000 510 inventory or are not required to be listed on the TSCA inventory.
NOEC 1000 1000 1000 340 California Proposition 65: This product contains no trace amount of chemical(s) known
LOEC >1000 >1000 >1000 700 to the state of California to cause cancer of birth defects.
Canadian DSL: Allingredients are in the Canadian DSL (Domestic Substance List)
CHRONIC/GROWTH/ REPRODUCTION (mg/L) or are not required to be on the list.
LC50 >1000 >1000 >1000 540 Canadian WHMIS: This product is not a“controlled product” under the Canadian
NOEC 1000 1000 1000 340 Workplace Hazardous Material Information System (WHMIS)
LOEC >1000 >1000 >1000 700

SECTION XVI — OTHER INFORMATION

See attached test results:

1. ABC Laboratories, Inc. Americamysis bahia, Fathead minnow, Ceriodaphnia dubia. ABBREVIATIONS AND SYMBOLS: N.D. - NotDetermined
2. BAR Invironmental, Inc. Rainbow trout NA. - NotApplicable
3. EnviroScience Inc. Rainbow Trout, Chronic (New Data) NI - NotTested

< - lessThan
L(50 - Lethal Concentration, 50% > - (GreaterThan

NOEC - No Observable Effects Concentration
LOEC - Lowest Observable Effects Concentration

Comparison of the EPA quidelines to the LC50 levels of all species show that Soil Sement® is practically non-toxic
to all species.

SECTION XIIl — DISPOSAL CONSIDERATIONS

WASTE DISPOSAL METHOD: Coaqulate the emulsion by the stepwise addition of ferric chloride
and lime or the addition of sand or other absorbent material.
Remove the clear supernatant liquid and flush to a chemical sewer
or landfill. Incinerate solids and the contaminated diking material
according to local, state and federal requlations.

CONTAINER DISPOSAL: Do not re-use containers. Do not weld on metal containers.

SECTION XIV — TRANSPORTATION INFORMATION
D.0.T. PROPER SHIPPING

NAME (49CFR172.101): None
HAZARDOUS SUBSTANCE

(40CFR116): N/A
REPORTABLE QUANTITY (RQ): N/A

D.0.T. HAZARD

CLASSIFICATION (49CFR172.101): Non-requlated
D.0.T. PLACARDS REQUIRED: None
POISON CONSTITUENT

(49CFR173.343): N/A

BILL OF LADING DESCRIPTION: Liquid plastic, NOS
CNO.: N/A

UN/NA CODE: N/A
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