Supporting Document Q4
Environmental Impact Matrix - Draft
(SRK, SENES, July 2007)

Environmental Impact Matrix
DRAFT

Report Prepared for

Giant Mine Remediation Project Team
Department of Indian Affairs
and Northern Development

Report Prepared by

July 2007

Environmental Impact Matrix
DRAFT

Giant Mine Remediation Project Team
Department of Indian Affairs
and Northern Development
5th Floor, Precambrian Building
P.O. Box 1500
Yellowknife, NT X1A 2R3

SRK Consulting (Canada) Inc.
Suite 2200, 1066 West Hastings Street
Vancouver, B.C. V6E 3X2

Tel: 604.681.4196 Fax: 604.687.5532
E-mail: vancouver@srk.com Web site: www.srk.com

SRK Project Number 1CI001.013.D12.01

July 2007

SRK Consulting
Environmental Impact Matrix

Page i

Table of Contents
1 Introduction .................................................................................................................. 1
2 Process and Approach ................................................................................................ 2
2.1 Objective ............................................................................................................................. 2
2.2 Methodology........................................................................................................................ 2
2.3 Participation ........................................................................................................................ 3

3 Summary of Activities and Mitigations ...................................................................... 4
4 Residual Impacts ......................................................................................................... 7
5 Conclusion ................................................................................................................. 10
6 Complete Impact Matrix............................................................................................. 11

List of Tables
Table 1:
Table 2:
Table 3:
Table 4:
Table 5:

MV/sdc

Description of the Impact Significance Scale used in the Impact Matrix ............................ 3
Summary Table of Main Activities Identified for the various Work Packages .................... 5
Summary of the Main Mitigation Activities required to Manage Impacts ............................ 6
The Main Residual Impacts................................................................................................ 8
Complete Impact Matrix ................................................................................................... 11

Environmental Impact Matrix_Report_1CI001.012_MV_20070720.doc, Jul. 20, 07, 2:10 PM

July 2007

SRK Consulting
Environmental Impact Matrix

1

Page 1

Introduction
An environmental impact matrix has been prepared to document potential impacts of the proposed
remediation of the Giant Mine. The matrix focuses on environmental effects and impacts associated
with the proposed work program and associated activities. The report presented below has three
main sections:

MV/sdc

•

Details of the process used to develop the matrix

•

Summary of the main findings from the process

•

Detailed table displaying the full environmental matrix of impacts.

Environmental Impact Matrix_Report_1CI001.012_MV_20070720.doc, Jul. 20, 07, 2:10 PM

July 2007

SRK Consulting
Environmental Impact Matrix

Page 2

2

Process and Approach

2.1

Objective
The objective of preparing the environmental impact matrix is to ensure that all the activities, likely
effects, and possible impacts before and after mitigation are identified. Presentation of the results in
the form of a matrix ensures transparency and allows verification that all potential impacts have been
considered.

2.2

Methodology
The comprehensive environmental impact matrix was developed using the Leopold matrix
methodology. The following are the specific steps used to complete the matrix:
•

Identify all remediation tasks and activities associated with the project

•

Identify components of the physical, chemical, ecological, aesthetic and cultural, and
socioeconomic environments likely to be affected by the project

•

Identify and describe all possible impacts of the remediation tasks on the environmental
components before mitigation and assign a significance value

•

Define mitigation measures that will address the environmental effects of the activities

•

Re-evaluate possible impacts after mitigation measures are applied – this is the residual impact.

The conventional Leopold impact significance ranking scale was simplified to the system described
in Table 1. In this system, impacts are scored as no impact (0) or into three levels of negative impact
(1, 2, 3). Impact level 1 is generally regarded as activities that are having an effect but where the size
of the associated impact is not greater than what would occur naturally due to normal environmental
variability. Impacts rated as 2 or 3 are regarded as having significance. Positive impacts were
included in this matrix to allow reviewers to assess the tolerability of short term negative impacts as
a means to achieve positive outcomes in the long term. The significance of impacts was evaluated
before and after mitigation to ensure that the effectiveness of any mitigation measures could be
demonstrated.

MV/sdc
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Table 1: Description of the Impact Significance Scale used in the Impact Matrix
Symbol
P

Impact Scoring Description
Positive impact
Potential to change ecosystem or activity in a localised manner or more for any length of time or permanently in a
positive way beyond natural variability.

0

No impact
No change to the ecosystem or activity in a localised area above natural variability.

1

Minor
Potential to change ecosystem or activity in a localised area for a short time, with good recovery potential. Similar scale
of effect to existing variability. It is not generally possible to measure impacts in this range although it is recognised that
activities are causing a disturbance.

2

Moderate
Potential to change ecosystem or activity for up to 2 years, with reasonable recovery potential. Impacts are measurable.

3

Major
Potential to change ecosystem or activity leading to medium or long term (+2 years) damage with low or no recovery
potential. Impacts are measurable.

2.3

Participation
The Technical Advisor prepared the skeleton of the matrix and based the work packages on the
proposed project implementation plan. The work packages were then reordered by a group of
participants involved in the project to reflect the order of the work as it is presented in previous
reports to ensure consistency and traceability. The following group facilitated by Mark Vendrig of
SRK described the activities, effects and assigned the impact significance:
•

Bill Mitchell: Manager, Giant Mine Project Team, INAC

•

Mark Cronk: Senior Project Manager, Environmental Services, Western Region Public Works
and Government Services, Canada (PWGSC)

•

Jennifer Dalman Sanders: Policy Analyst, Contamination and Remediation Directorate INAC

•

James Lariviere: Head, Technical and Environmental Services, Giant Mine Remediation
Project, INAC.

The matrix was also reviewed by SRK and SENES staff familiar with the project. The review has
focussed on the process of matrix development and ensuring consistency in assigning significance
and description of impacts.
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Summary of Activities and Mitigations
After the matrix was completed, the content was reviewed and a consolidated list of the main
activities involved with the remediation project developed (Table 2). The list of activities is not
exhaustive but indicative of the main activities only. In consolidating results in this way there is a
risk that resolution can be lost, so this table should be used with caution. The complete tables are
presented in the following section.

MV/sdc
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Table 2: Main Activities Identified for the various Remediation Tasks
Main Activities Identified
On site monitoring
Asbestos removal
Area cleaning
Cessation of pumping
Local earthworks
Materials transport
General construction
Road construction
Revegetation
Loading
Freeze plant operation
Thermosyphon operation
Blasting
Drilling
Fencing

Description of Activities
Monitoring of variables such as frozen ground. Requires vehicle movement activities.
Seal, remove, bag asbestos material typically using isolation tents and negative
pressure.
Sweeping, washing, bagging of contaminated material.
Stopping underground pumping activities.
Excavating, dumping, spreading, at work and soil remediation areas (Only some soil is
arsenic contaminated).
Loading, hauling to different area, dumping. (Only some material is arsenic
contaminated).
Concrete work, hammering, welding, grinding, washing, sweeping, crane hoisting,
waste generation.
Grading, compaction, spraying, tarmac/chip sealing.
Planting of new vegetation to stabilise or screen areas.
Flatbed transport, crane lifting activities.
Active freezing operations with freezing units run off power grid.
Passive maintenance freezing done with heat exchangers.
Drilling of rock, placing of charge and detonation.
Drilling into rock with drill rigs and placing of casing.
Surrounding areas requiring exclusion of people and animals with fence.

Note: that not all material on the site is contaminated and that materials transport and local earthworks have therefore been split to
identify when contaminated material is being dealt with.

The main proposed mitigation measures (Table 3) have also been extracted into a consolidated list.
The main potential impacts of the proposed remediation project are associated with contaminated
and non-contaminated dust caused by local earthworks, materials transport, vehicle movement and
blasting. It follows then that the main mitigation measures are focussed on limiting the extent of the
potentially contaminated dust generation. In consolidating data in this way there is a risk that
resolution can be lost so this table should also be used with caution.

MV/sdc
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Table 3: Main Mitigation Activities required to Manage Impacts
Main Proposed Mitigation
Measures
Monitoring

Settling pond and sediment control
plan
Screening vegetation

Standard asbestos controls
Flight coordination to avoid blast
periods
Road closures during blast periods
Sound proofing
Blasting mats
Dust suppression with water
Dust suppression with chemicals
Vehicle wheel and undercarriage
washing when leaving high
contamination areas
Wash and waste water collection
and treatment
Haulage vehicle sealing/tarping
Drill cutting and sludge collection,
removal and safe disposal

MV/sdc

Description
To decide if mitigation is required. Although not a mitigation measure in its own
right monitoring to trigger mitigation measure use =follows the precautionary
principle and encourages efficiency.
Run off from all work areas will be collected in settling ponds, and water treated
before release. All sediments collected will be removed and safely disposed of in
suitable locations on site.
Vegetation which is planted to disrupt the viewing of developments or particular
features. Screening can be placed close to receivers of or the source of the
visual intrusion. Vegetation grows slowly in this area so it is considered a long
term mitigation measure.
Negative pressure, isolation, bagging.
To eliminate the possibility of air over pressure or noise, vibration shock or flying
debris affecting aircraft blasting should be coordinated with air traffic so that it
occurs when no planes are within a predetermined distance.
To keep vehicles clear of blast areas and potential flying debris.
Static equipment can be sound proofed. Mobile equipment can only make use of
built in mufflers.
Blasting mats placed over the rock to be blasted arrests much of the flying debris.
Best used in conjunction with limited charge size.
Moistening of surfaces and excavation activities to minimise dust and escape of
dust. Fine mist sprays can be used to capture dust near source.
Mainly used on roads and large areas requiring dust suppression.
On leaving the site and specifically when leaving the contaminated areas the
vehicle sides, undercarriage and wheels are washed down to remove any
contaminated material that may be carried off the site. Wash water is sent for
treatment.
Collection of waste water and contaminated water from any operations on site
and treating it to remove contamination.
The covering of haul vehicle loads to prevent loss of material during vehicle
movement.
The material that is produced during drill operations which can be wet or dry is to
be managed at the drilling site and removed and disposed of in an appropriate
area.
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Residual Impacts
Although considerable effort can be made to control or manage the extent of the impacts it is often
not possible to eliminate them entirely and many of the impacts are only reduced to 1, which is in the
realm of natural variability. Furthermore even with the best efforts some impacts cannot be reduced
below 2 or in some cases 3. The table of potential impacts with a residual of 2 or 3 is presented in
Table 4.

MV/sdc
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• Earthmoving

Open borrow source

• Noise, dust.

Dust suppression with water
Dust suppression with chemicals
Wheel and undercarriage washing
Haulage vehicle sealing/tarping
Wash and waste water collection and treatment

•
•
•
•
•
•

•
•
•
•
•

•
•
•
•
•
•

• Geochemical stability (2)
• Hydrogeology and underground
mine water (2)

• Noise (2)
• Sound quality (2)
• Built environment (3)

• Noise (2)

Residual Impact

July 2007

Dust suppression with water
• Archaeology and heritage (3)
Dust suppression with chemicals
Wheel and undercarriage washing
Haulage vehicle sealing/tarping
Wash and waste water collection and treatment
Decide if structures can be left in place that will allow vein
to remain visible.
• Soils and terrain (2)
Dust suppression with water
Dust suppression with chemicals
Wheel and undercarriage washing
Haulage vehicle sealing/tarping
Drill cutting and sludge collection, removal and safe
disposal
Wash and waste water collection and treatment
Blasting mats
Flight coordination to avoid blast periods
Road closures during blast periods
Screening vegetation
Dust suppression with water
• Soils and terrain (2)

Dust suppression with water
Dust suppression with chemicals
Wheel and undercarriage washing
Haulage vehicle sealing/tarping
Wash and waste water collection and treatment
Screening vegetation
Drill cutting and sludge collection, removal and safe
disposal
• Monitoring to decide if mitigation is required

•
•
•
•
•
•
•

•
•
•
•
•

Mitigation Measures
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Noise, dust.
Hydrocarbon spillage.
Vibration.
Potential sedimentation in creek from run off
and working near water.
• Dust from travelling on roads.
• Calcium chloride/water used for dust
suppression which could cause run off
contamination.

•
•
•
•

Earthmoving
Materials transport
Drilling
Blasting

• Materials transport
• Earthmoving

•
•
•
•

Brock & B4 Pits backfill

Flood to ~200 Level
(below A2 Pit).
Pumping will be
restarted as needed to
maintain water at this
level.

Build and use access
roads to new borrow
source and quarry
areas)

Local earthworks
Materials transport
Drilling
General construction
Loading
Fencing

• Earthmoving dust and blasting noise.
• Materials transport dust and noise.
• Blasting noise and dust and spent explosive
residue.
• Potential for blast debris material to enter the
Creek.
• Power line in area of work.
• Drilling produces dust, slimes night lighting
and noise
• Potential for hydrocarbon spillage
• Drilling operations could disturb surface soil
with arsenic content

Environmental Effect

• Reduces extent of drawdown cone, which
could lead to ground water leaving the mine
site.
• Water underground in mine workings may
become stratified chemically.
• Arsenic might be mobilised, as well as other
contaminants.
• Reduced power usage
• Reduced water volumes coming from mine
and water treatment plant use.
• Backfilling with existing waste rock from site.
• Brock pit has a quartz vein with visible gold
that could be used as educational tool.
Backfilling will occur to level of vein, but due
to loose material above this there is a danger
of rock fall and it may be backfilled
completely.

•
•
•
•
•
•

• Earthmoving
• Materials transport
• Road construction

Activity

• Cessation of pumping
(maintenance pumping still
required).

Drill and install fromsurface freeze pipe
casing (2-6 years)

Build roads and pads

Remediation
Task

MV/sdc
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Table 4: The Main Residual Impacts (after mitigation impacts, scoring 2 or 3 based on the significance ranking scheme used in the matrix)
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Little or no arsenic contamination
Some asbestos material,
Dust, noise
waste and hazardous waste
Traffic volumes to disposal sites.

Little or no arsenic contamination
Some asbestos material,
Dust, noise
waste and hazardous waste
Traffic volumes to disposal sites.

•
•
•
•
•

•
•
•
•
•

MV/sdc

A-Shaft (heritage
society would like to
retain this and the
compressor house in
addition to the
museum)
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Standard asbestos controls
Dust suppression with water
Dust suppression with chemicals
Wheel and undercarriage washing
Haulage vehicle sealing/tarping
Wash and waste water collection and treatment
Decide if structures are safe and if they can be stripped
of hazardous material to leave a heritage asset

•
•
•
•
•
•
•

Arsenic contaminated asbestos material,
Dust, noise,
waste and hazardous waste
Traffic volumes to disposal sites.

•
•
•
•

• Asbestos removal
• Contaminated materials
transport
• Contaminated earthmoving
• Loading
• Area cleaning
• Asbestos removal
• Contaminated materials
transport
• Contaminated earthmoving
• Loading
• Area cleaning
• Materials transport
• Earthmoving
• Asbestos removal
• Contaminated materials
transport
• Contaminated earthmoving
• Loading
• Area cleaning
• Materials transport
• Earthmoving

Hazardous buildings
(arsenic and asbestos
preferred disposal in
chamber 15 and low
contamination building
material in B1)

Non Hazardous
buildings (may still
contain asbestos and
contamination
assessment needed)

• Dust suppression with chemicals
• Haulage vehicle sealing/tarping
• Drill cutting and sludge collection, removal and safe
disposal
• Wheel and undercarriage washing
• Settling pond and sediment control plan
• Wash and waste water collection and treatment
• Blasting mats
• Flight coordination to avoid blast periods
• Road closures during blast periods
• Screening vegetation
• Reclamation of the borrow pits and haul roads
• Standard asbestos controls
• Dust suppression with water
• Dust suppression with chemicals
• Wheel and undercarriage washing
• Haulage vehicle sealing/tarping
• Wash and waste water collection and treatment
• Standard asbestos controls
• Dust suppression with water
• Dust suppression with chemicals
• Wheel and undercarriage washing
• Haulage vehicle sealing/tarping
• Wash and waste water collection and treatment

Mitigation Measures

• Hydrocarbon spillage.
• Potential sedimentation in creek from run off
and working near water.
• Dust from travelling on roads.
• Water used for dust suppression which could
cause run off contamination.
• Removal of vegetation and soil.

Environmental Effect

• Materials transport
• Drilling
• Blasting

Activity

areas and extract
material

Remediation
Task

SRK Consulting
Environmental Impact Matrix
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• Waste production (2)
• Archaeology and heritage (3)

• Waste production (2)

• Waste production (2)

Residual Impact
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Conclusion
The environmental impact matrix helps to identify potential impacts and mitigation measures and
residual impacts. Further development of the mitigation measures and further examination of the
impacts are needed before any final conclusions can be drawn.
A weakness of the Leopold methodology is that it deals with activities and impacts in isolation.
Depending on the final project schedule, some of those activities could overlap. Assessment of
cumulative impacts is also needed before final conclusions can be drawn.

MV/sdc
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Complete Impact Matrix
Table 5: Complete Impact Matrix
(Insert blank page)
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0

0

0

0 0

0

0 0 0 0 0 P 0 0 0

0

Short Term: The local economy of Yellowknife has None proposed
benefited and the communities have been involved
in the process thereby increasing confidence that
issues are being dealt with.

Societal
Public Health & Safety
Regional Development
Plans
Effects of the Environment on the Project

Visual
Sound Quality
Life Quality
Built Environment
Economic

Hydrology/Water
Quality of Fish & Fish
Habitat
Aquatic Ecosystems
Vegetation & Wetlands
Avifauna Wildlife and
Wildlife Habitat
Archaeology Heritage

Hydrogeology underground mine water

Does not include
Health and Safety
measures which will
be required for all
site personnel

Light
Soils and Terrain

Where the term 'arsenic' is used below it includes
the following suite of contamination arsenic,
antimony, chromium, copper, zinc, lead, nickel,
vanadium

Proposed
Mitigation
Measures

Noise

Short term refers to impacts associated with
activities
Long term refers to the impacts/ consequences of
the completed the activity.

Air Quality

Effects of the Environment on the Project

Visual
Sound Quality
Life Quality
Built Environment
Economic
Societal
Public Health & Safety
Regional Development

Environmental Effect
Federal money to pay for 0 0 0 0 0 0
studies.

Aesthetics and Socio-economic
Culture

Quality of Fish & Fish
Habitat
Aquatic Ecosystems
Vegetation & Wetlands
Avifauna Wildlife and
Wildlife Habitat
Archaeology Heritage

Soils and Terrain
Geochemical Stability
Waste Production
Hydrogeology underground mine water
Hydrology/Water

Noise
Light

Activity

Air Quality

Project Work Package
Giant Mine Remediation
Plan Preparation and
Submission

Ecological

Possible Residual Impacts after Mitigation Measures are Applied (Orange Cells)
Mainly Construction
Mainly long term
Short Term
Physical Chemical
Ecological Aesthetics and Socio-economic
Culture
Geochemical Stability
Waste Production

Possible Environmental Impact Before Mitigation Measures are Applied
Mainly Long Term

Mainly Construction
Short Term
Physical Chemical

0 0 0

0 0

0

0

0

0

0 0

0

0 0 0 0 0 P 0 0

0

0

0 0

1

0

0

0

0 0

0

0 0 0 0 0 P 0 0

0

0

Interim site water management

Short Term: Impact will primarily be related to
Dust suppression
1 1 0
vehicle movements, and short term activities such with water
as asbestos removal, oil drum removal and other
local earthworks as required to mitigate risks on
Dust suppression
site. Local earthworks and asbestos removal could with chemicals
cause distribution of material which may pose a
safety risk and also cause some localised noise
Settling pond and
during operations. The risk of the activities will
sediment control plan
generally be less than doing nothing. Some care
and maintenance wastes are likely as materials
Wheel and
and equipment are removed on malfunction and or undercarriage
replacement.
washing when
leaving high
Long Term: No additional impact expected as
contamination areas
these activities are already occurring and are
mainly of a short term nature. Care and
Require contractors
maintenance of the site will have a positive
to meet monitoring
economic benefit as it will prevent the decay of the requirements of
site and also minimise the risk of failures or
previous water
scenarios which may have the potential to cause license and MMER
further damage, loss of opportunity or result in
requirements
further contamination and be more costly to clean
up.
Consolidated above

General Care and Maintenance

Consolidated above

Long Term: If plans are carried out the community
will likely benefit from health and safety
improvement along with a general improvement of
the environmental quality of the local area.
Submit Remediation Plan to
Fed/GNWT

Consolidated above

Federal and GNWT Govt
Approval

Consolidated above

HQ Federal Review/Approval Consolidated above
Public Submission of Final
Remediation Plan

Consolidated above

EA Process

Consolidated above

Water Licence Application
Preparation

Consolidated above

Review of Water Licence
Application

Consolidated above

Ottawa Final Approval

Consolidated above
Low level
Nothing different from
1 1 0 0 0 1
maintenance
current low level
Security operations maintenance and
security operations.
Care and maintenance
will be continued through
out the implementation of
the plan.
Includes emergency and
hazard response.
A risk assessment has
been compiled to identify
high risk issues.

0

0

0

0 0

0

0 0 0 0 0 P 0 0 0

0

Prepare alignment
Local earthworks
(Realignment of short section Materials transport
of Highway 4 within the site)
Drilling
Blasting

Remobilising arsenic
materials due to
construction activities.

Loose material on roads
initially.
Dust from vehicle
movements.

Remediation of Arsenic Trioxide Storage Areas

Societal
Public Health & Safety
Regional Development
Plans
Effects of the Environment on the Project

Visual
Sound Quality
Life Quality
Built Environment
Economic

Hydrology/Water
Quality of Fish & Fish
Habitat
Aquatic Ecosystems
Vegetation & Wetlands
Avifauna Wildlife and
Wildlife Habitat
Archaeology Heritage

Hydrogeology underground mine water

Light
Soils and Terrain

1

1 1

1

0 1 1 1 0 P 0 1 1

0

Short Term: Blasting activities will disrupt traffic
1 1 0
Dust suppression
and possibly air traffic. Blasting is also likely to
with water
cause (arsenic dust and other contaminant dust)
Dust suppression
and dust mobilisation impacting road users and
with chemicals
covering plants, soil, water, and the surrounding
Settling pond and
area possibly with contaminated material but at
sediment control plan
least with dust. Dust can impact plant communities
and rate of snow melt. Contaminated dust can
Wheel and
lead to dispersal of contaminants. This note applies undercarriage
to all of the dust impact references below.
washing
Construction vehicles may disrupt traffic, may
increase traffic loads and may damage poor road Haulage vehicle
surfaces further. Blasting will cause nuisance dust sealing/tarping
and noise. Construction activities could be done by
local groups which creates local economic benefit. Drill cutting and
sludge collection,
Long Term: Soils and rock in the road
removal and safe
construction area may have some residual arsenic disposal
contamination - this will need to be confirmed.
Dust from construction activities can settle and be Wash and waste
washed off in rain water (dust on site will be
water collection and
collected in existing systems but carry over to other treatment
areas or water coarses may occur). Dust and rock
cuts will cause visual impacts. Construction of the Blasting mats
onsite road may preclude the construction of the off
site road resulting in lower economic benefit and
Flight coordination to
could be in conflict with the regional development avoid blast periods
plan.
Road closures during
blast periods

1 1

0

0

1

1

1 1

1

0 1 1 1 0 P 0 1

1

0

1 1 0 1 0 1

0

1

0

0 0

0

0 0 1 1 0 P 0 P 1

0

Short Term: Similar reasoning to the above. Some Dust suppression
1 1 0
dust, noise and traffic impacts are likely in the short with water
term.
Dust suppression
with chemicals
Long Term: In general it should be recognised
Settling pond and
that the paving of a road will improve the quality of sediment control plan
the transport system in the area. This may have
Wheel and
longer term economic benefits and improve safety undercarriage
of travel. The onsite diversion will eliminate a four washing
way crossing on a blind rise (crusher gate
Haulage vehicle
intersection) so will improve public safety in the
sealing/tarping
long term.
Wash and waste
water collection and
treatment

1 0

1

0

1

0

0 0

0

0 0 1 1 0 P 0 P

1

0

Potential for hydrocarbon
spillage.

Material delivery by
heavy vehicle.

Noise

1

Blasting will cause noise
and dust.

Chip sealing has some
odour.

Does not include
Health and Safety
measures which will
be required for all
site personnel

0

Air and road traffic
disruption due to blasting
activities requiring
exclusion zones.

Road construction

Where the term 'arsenic' is used below it includes
the following suite of contamination arsenic,
antimony, chromium, copper, zinc, lead, nickel,
vanadium

Proposed
Mitigation
Measures

1 1 0 1 1 0

Road works and material
movement may cause
traffic disruption.

Pave

Short term refers to impacts associated with
activities
Long term refers to the impacts/ consequences of
the completed the activity.

Air Quality

Effects of the Environment on the Project

Visual
Sound Quality
Life Quality
Built Environment
Economic
Societal
Public Health & Safety
Regional Development

Aesthetics and Socio-economic
Culture

Quality of Fish & Fish
Habitat
Aquatic Ecosystems
Vegetation & Wetlands
Avifauna Wildlife and
Wildlife Habitat
Archaeology Heritage

Soils and Terrain
Geochemical Stability
Waste Production
Hydrogeology underground mine water
Hydrology/Water

Environmental Effect

Noise
Light

Activity

Air Quality

Project Work Package
Highway Realignment

Ecological

Possible Residual Impacts after Mitigation Measures are Applied (Orange Cells)
Mainly Construction
Mainly long term
Short Term
Physical Chemical
Ecological Aesthetics and Socio-economic
Culture
Geochemical Stability
Waste Production

Possible Environmental Impact Before Mitigation Measures are Applied
Mainly Long Term

Mainly Construction
Short Term
Physical Chemical

Freeze plant installation and
operation (excludes drilling
and casing (assumed to be
using NH3)

Local earthworks
Materials transport
General construction
Loading
Fencing

Noise from installation of 1 1 1 1 0 1
and chiller operation.
There could be a loss of
containment of ammonia.
Dust could be created
during construction,
possible arsenic content
in dust - to be confirmed.

0

0

0

0

0

0

0 0

0 0

0

0

0 0 0 0 0 P 0 P 0

0 0 2 0 0 P 0 P 0

0

0

Short Term: No negative impacts are anticipated
as all operations will be below ground separating it
from all non operational receivers. Dust will be
created during the pipe removal process, but as it
is underground and of limited extent, mine
ventilation will only remove very small quantities of
dust to surface rendering this a very low
concentration source and therefore it is reasoned
that no receivers will be impacted. Positive
economic impact associated with goods and
service provision by local business during pipe
removal activities is expected.

0 0 0
Monitor air vented
from mine to
determine if
mitigation is required

Long Term: Removing underground arsenic
contaminated pipe work and safely storing it
underground, will remove a potential source of
future health and safety risk and potential impact
and is therefore regarded as a positive impact.
Short Term: Soil will be disturbed during
1 1 1
Dust suppression
construction, possibly mobilising arsenic dust but at with water
least soil dust, impacting plants, animals and
possibly human safety. Dust covers plants, soil,
Dust suppression
water, and the surrounding area (possibly with
with chemicals
contaminated material), which could slow plant
growth due to reduced light absorption.
Settling pond and
Construction and operation will have associated
sediment control plan
noise which may impact nearby land users and
may scare animals away from the site in the short Wheel and
term. Local business is expected to economically undercarriage
benefit from provision of goods and services during washing
construction and operation. Northern and First
Nations businesses will be given opportunity to
Haulage vehicle
participate in the contracting process. Although the sealing/tarping
site will use 2.8MW of electricity it is considered
that there is adequate capacity in the area to
Wash and waste
supply the site so the potential impact is rated as water collection and
'0'. Some loss of containment of ammonia is
treatment
possible during installation and charging of the
chillers, but as this is carefully guarded against
Sound proofing
operationally, so it is anticipated that this will be
minimal, short term and unlikely. Ammonia
leakage from installation and operation is regarded
as a low potential impact due to the inherent levels
of safety in the system. Some construction waste
is anticipated.
Long Term: Noise from the chiller unit operation
may cause noise which will impact on sound
quality for as long as chillers operate. This impact
is rated '1' as it will cease when the chillers are
turned off. (Note freezing of the material is
covered later to avoid duplication of positive
impacts).

Societal
Public Health & Safety
Regional Development
Plans
Effects of the Environment on the Project

Visual
Sound Quality
Life Quality
Built Environment
Economic

Hydrology/Water
Quality of Fish & Fish
Habitat
Aquatic Ecosystems
Vegetation & Wetlands
Avifauna Wildlife and
Wildlife Habitat
Archaeology Heritage

Hydrogeology underground mine water

Does not include
Health and Safety
measures which will
be required for all
site personnel

Light
Soils and Terrain

Where the term 'arsenic' is used below it includes
the following suite of contamination arsenic,
antimony, chromium, copper, zinc, lead, nickel,
vanadium

Proposed
Mitigation
Measures

Noise

Short term refers to impacts associated with
activities
Long term refers to the impacts/ consequences of
the completed the activity.

Air Quality

Effects of the Environment on the Project

Visual
Sound Quality
Life Quality
Built Environment
Economic
Societal
Public Health & Safety
Regional Development

Environmental Effect
No effects anticipated as 0 0 0 0 0 0
all operations will be
below ground by skilled
operators.

Aesthetics and Socio-economic
Culture

Quality of Fish & Fish
Habitat
Aquatic Ecosystems
Vegetation & Wetlands
Avifauna Wildlife and
Wildlife Habitat
Archaeology Heritage

Soils and Terrain
Geochemical Stability
Waste Production
Hydrogeology underground mine water
Hydrology/Water

Noise
Light

Activity
Materials transport

Air Quality

Project Work Package
Relocate UG arsenic
distribution pipes (pipes will
remain UG)

Ecological

Possible Residual Impacts after Mitigation Measures are Applied (Orange Cells)
Mainly Construction
Mainly long term
Short Term
Physical Chemical
Ecological Aesthetics and Socio-economic
Culture
Geochemical Stability
Waste Production

Possible Environmental Impact Before Mitigation Measures are Applied
Mainly Long Term

Mainly Construction
Short Term
Physical Chemical

0 0

0

0

0

0

0 0

0

0 0 0 0 0 P 0 P

0

0

1 0

1

0

0

0

0 0

0

0 0 1 0 0 P 0 P

0

0

1 0 0 1 0 1

1

1

1

1 1

1

0 0 0 0 0 P 0 1 0

0

Short Term: Blasting operations below ground will Monitor air vented
1 0 0
create dust which could be ventilated to surface
from mine to
from where it could enter soil and water systems. determine if
This dust is likely to contain very small quantities of mitigation is required
rock dust with low bioavailability arsenic forms.
Monitoring may be required to confirm dust
composition. Dust will impact on plants. Most
settled dust is washed off by precipitation into the
soil and is only a temporary impact to plants.
Local business is expected to benefit from
provision of goods and services during construction
and operation.

Societal
Public Health & Safety
Regional Development
Plans
Effects of the Environment on the Project

Visual
Sound Quality
Life Quality
Built Environment
Economic

Hydrology/Water
Quality of Fish & Fish
Habitat
Aquatic Ecosystems
Vegetation & Wetlands
Avifauna Wildlife and
Wildlife Habitat
Archaeology Heritage

Hydrogeology underground mine water

Does not include
Health and Safety
measures which will
be required for all
site personnel

Light
Soils and Terrain

Where the term 'arsenic' is used below it includes
the following suite of contamination arsenic,
antimony, chromium, copper, zinc, lead, nickel,
vanadium

Proposed
Mitigation
Measures

Noise

Short term refers to impacts associated with
activities
Long term refers to the impacts/ consequences of
the completed the activity.

Air Quality

Effects of the Environment on the Project

Visual
Sound Quality
Life Quality
Built Environment
Economic
Societal
Public Health & Safety
Regional Development

Aesthetics and Socio-economic
Culture

Quality of Fish & Fish
Habitat
Aquatic Ecosystems
Vegetation & Wetlands
Avifauna Wildlife and
Wildlife Habitat
Archaeology Heritage

Soils and Terrain
Geochemical Stability
Waste Production
Hydrogeology underground mine water
Hydrology/Water

Environmental Effect
Development blasting
may result in ventilation
of dust to surface (Dust
will need to be
characterised to
determine if this has an
arsenic content).

Noise
Light

Activity
Blasting
Local earthworks
Materials transport

Air Quality

Project Work Package
Develop UG access for
horizontal freeze pipes

Ecological

Possible Residual Impacts after Mitigation Measures are Applied (Orange Cells)
Mainly Construction
Mainly long term
Short Term
Physical Chemical
Ecological Aesthetics and Socio-economic
Culture
Geochemical Stability
Waste Production

Possible Environmental Impact Before Mitigation Measures are Applied
Mainly Long Term

Mainly Construction
Short Term
Physical Chemical

1 0

1

1

1

1

1 1

1

0 0 0 0 0 P 0 1

0

0

1 1

1

0

1

1

1 1

1

0 1 1 0 1 P 0 1

0

0

0 0

0

0

0

0

0 0

0

0 0 0 0 0 P 0 0

0

0

Long Term: None anticipated
Prepare access and install equipment at AR1 to
AR4
Build roads and pads

Local earthworks
Materials transport
Road construction

Local earthworks dust
and blasting noise.
Materials transport dust
and noise.
Blasting noise and dust
and spent explosive
residue.
Potential for blast debris
material to enter the
Creek.
Power line in area of
work.

1 2 0 1 1 1

0

1

1

1 1

1

0 1 1 0 1 P 0 1 0

0

Short Term: Construction activities will cause
1 2 0
Dust suppression
potential congestion and minor delays on roads
with water
(turning movements and haulage). Blasting and
drilling activities could affect on-site power line and Dust suppression
some dust and noise could be created. Noise
with chemicals
which is a temporary nuisance only may scare
animals away from the site. Dust could impact on Settling pond and
wildlife, plants and water habitats. Dust will only
sediment control plan
occur for a short period of time. Dust could have
arsenic content. Composition of dust will need to Wheel and
be confirmed. Surface blasting may require
undercarriage
temporary closure of roads inconveniencing local washing
road users temporarily. Local business is expected
to benefit economically from provision of goods
Haulage vehicle
and services.
sealing/tarping
Long Term: Some roads and pad clearances will
remain leaving a lasting visual impact.

Backfill bulkheads and tunnels Contaminated local Material derived from
earthworks
underground and kept
Contaminated
underground
materials transport

0 0 0 0 0 0

0

0

0

0 0

0

0 0 0 0 0 P 0 0 0

0

Short Term: No impacts expected as there are
unlikely to be any receivers underground and
material will not leave underground areas. Local
business is expected to benefit from provision of
goods and services.
Long Term: None anticipated

Wash and waste
water collection and
treatment
0 0 0
Monitor air vented
from mine to
determine if
mitigation is required

1

1

1 1

1

0 3 2 0 3 P 0 0 0

0

1 0 0 0 0 1
Drilling produces dust
and slimes underground.
Potential for hydrocarbon
spillage.
Highly contaminated
water and dust could be
encountered when
drilling below chambers

2

0

0

0 0

0

0 0 0 0 0 P 0 0 0

0

1 1 1 1 0 1

0

0

0

0 0

2

0 2 1 0 0 P 0 0 0

0

Short Term: Dust and noise impacts similar to
1 2 1
Dust suppression
road and pad construction activities (as above).
with water
Hydrocarbons could be lost from drilling equipment Dust suppression
and slimes from drilling could result in soil
with chemicals
contamination and potential contamination of
Settling pond and
surface and groundwater. Surface runoff water
sediment control plan
could enter streams and thereby distribute arsenic Wheel and
and impact on animals and people. Drilling will be a undercarriage
continuous operation and lighting will be required washing
at night causing light pollution. The lighting will
Haulage vehicle
generally be away from roads (particularly if
sealing/tarping
rerouted) so is unlikely to have much direct human Wash and waste
safety impact. Local business is expected to
water collection and
benefit from provision of goods and services.
treatment
Some construction and drilling waste is expected. Screening vegetation
Drill cutting and
Long Term: Installation of casings and freezing
sludge collection,
pipe structures will change the visual landscape of removal and safe
the area. As the pipes are intended to be left in
disposal
place this is scored as '3' to indicate a permanent
change.
Short Term: Dust impacts possible from drilling
1 0 0
Dust suppression
operations. Air vented from underground will need with water
to be monitored for contamination. Hydrocarbons Settling pond and
could be lost from drilling equipment and slimes
sediment control plan
from drilling could result in potential contamination Wash and waste
of mine water which may get pumped to surface for water collection and
treatment. Vehicles leaving the underground
treatment
drilling operations may carry contaminated dust.
Wheel and
undercarriage
Long Term: None anticipated
washing when
leaving underground
and site.
Monitoring of vent
gas.
Short Term: Dust from construction activities may Dust suppression
1 1 1
enter air and water systems. Waste will be
with water
generated during construction that will need safe Dust suppression
disposal. Local business is expected to benefit
with chemicals
from provision of goods and services.
Settling pond and
sediment control plan
Long Term: The area will be crossed by
Wheel and
distribution pipes which will be fenced restricting
undercarriage
access to and across the site. Animals such as
washing
moose, bear, coyote and fox will now be forced to Haulage vehicle
move around the site.
sealing/tarping
Wash and waste
water collection and
treatment
Screening vegetation

Societal
Public Health & Safety
Regional Development
Plans
Effects of the Environment on the Project

Visual
Sound Quality
Life Quality
Built Environment
Economic

Hydrology/Water
Quality of Fish & Fish
Habitat
Aquatic Ecosystems
Vegetation & Wetlands
Avifauna Wildlife and
Wildlife Habitat
Archaeology Heritage

Hydrogeology underground mine water

Does not include
Health and Safety
measures which will
be required for all
site personnel

Light
Soils and Terrain

Where the term 'arsenic' is used below it includes
the following suite of contamination arsenic,
antimony, chromium, copper, zinc, lead, nickel,
vanadium

Proposed
Mitigation
Measures

Noise

Surface disturbance and
dust creation.
Insulation wrapping
waste and general
construction waste.
Restriction of surface
access and movement.
Fencing off of piped
areas.
Construction of access
road creating dust and
water flow effects.
Loss of containment of
coolant is possible
through leaks.

1

Short term refers to impacts associated with
activities
Long term refers to the impacts/ consequences of
the completed the activity.

Air Quality

Distribution line from freeze
plant to freeze pipe collars
and casings installation and
operation

Effects of the Environment on the Project

Drill and install from-Ug freeze Drilling
pipe casing (2-6 years)
Materials transport
Horizontal pipes below
Loading
chambers. Activities will occur
primarily underground.

Visual
Sound Quality
Life Quality
Built Environment
Economic
Societal
Public Health & Safety
Regional Development

Environmental Effect
2 2 1 2 0 1
Drilling produces dust,
slimes night lighting and
noise
Potential for hydrocarbon
spillage
Drilling operations could
disturb surface soil with
arsenic content

Aesthetics and Socio-economic
Culture

Quality of Fish & Fish
Habitat
Aquatic Ecosystems
Vegetation & Wetlands
Avifauna Wildlife and
Wildlife Habitat
Archaeology Heritage

Soils and Terrain
Geochemical Stability
Waste Production
Hydrogeology underground mine water
Hydrology/Water

Noise
Light

Air Quality

Project Work Package
Activity
Drill and install from-surface Local earthworks
freeze pipe casing (2-6 years) Materials transport
Drilling
General construction
Loading
Fencing

Local earthworks
Materials transport
General construction
Fencing
Freeze plant
operation
Road construction

Ecological

Possible Residual Impacts after Mitigation Measures are Applied (Orange Cells)
Mainly Construction
Mainly long term
Short Term
Physical Chemical
Ecological Aesthetics and Socio-economic
Culture
Geochemical Stability
Waste Production

Possible Environmental Impact Before Mitigation Measures are Applied
Mainly Long Term

Mainly Construction
Short Term
Physical Chemical

1 0

1

1

1

1

1 1

1

0 1 2 0 3 P 0 0

0

0

0 0

1

1

0

0

0 0

0

0 0 0 0 0 P 0 0

0

0

1 0

1

0

0

0

0 0

1

0 1 1 0 0 P 0 0

0

0

P

P

P

P P

P

0 0 0 P 0 P P P 0

1

Conversion to passive
thermosyphon System AR1 to
AR4 (positive impacts of
freezing the chambers are
noted in the point above and
not repeated in this item).

General construction
Loading
Thermosyphon
operation

P P 0 0 0 1
Only intermittent use of
the active freeze plant.
Thermosyphon use will
result in reduced power
use, noise and air
emissions.
Reduced risk of loss of
containment from coolant
spills. Reduction in the
costs of operation.
Some waste may be
created during
conversion.

0

0

0

0 0

0

0 1 P 0 0 P 0 0 P

0

Frozen Block Verification
Monitoring

Verification
monitoring

None

0

0

0

0 0

0

0 0 0 0 0 0 0 0 0

0

0 0 0 0 0 0

Short Term: Local business is expected to benefit
from provision of goods and services. The active
freezing process will use power which will see an
increase in generation emissions should this be
generated from a hydrocarbon source.

Ensure required
exclusion zones
behind fencing are
enforced

0 0 0

1 P

Long Term: Overall the process of freezing the
rock and the arsenic chambers will be positive as it
will eliminate the release of arsenic from the
chambers. If the pathway for arsenic release from
the chambers is removed then the impact receivers
will not be affected by arsenic and so the impact is
removed. Currently the largest source of arsenic is
from seepage from the chambers. Over time it can
be expected that the amount of arsenic in existing
pathways will decline and therefore reduce the
amount of arsenic that needs to be treated in the
water management system for example. There will
still be some arsenic arising from other sources in
the mine and on the surface (Tailings and other
contaminated materials). The public perception
relating to the arsenic is anticipated to improve.
Short Term: Reducing the use of active chillers
Dust suppression
P P 0 0 0
will reduce the amount of air pollution from power with water
production and reduce the noise coming from the Dust suppression
site and both are regarded as positive impacts in with chemicals
the short and long term. Local business is
Settling pond and
expected to benefit from provision of goods and
sediment control plan
services.
Wheel and
undercarriage
Long Term: The conversion will reduce the
washing
amount of power consumed and this will reduce
Haulage vehicle
the costs of operation. Reduced power
sealing/tarping
consumption will allow power to become available Wash and waste
for other regional development activities and
water collection and
reduce air emissions. The reduction or elimination treatment
of the use of the active freezing system will reduce Ensure required
the amount of time the plant is operational reducing exclusion zones
the continual noise outputs. The thermosyphons behind fencing are
will have heat radiators which extend 20 feet above enforced
ground, which may be perceived as a visual
impact.
Short Term: None anticipated
None proposed
0 0 0 0 0

Societal
Public Health & Safety
Regional Development
Plans
Effects of the Environment on the Project

Visual
Sound Quality
Life Quality
Built Environment
Economic

Hydrology/Water
Quality of Fish & Fish
Habitat
Aquatic Ecosystems
Vegetation & Wetlands
Avifauna Wildlife and
Wildlife Habitat
Archaeology Heritage

Hydrogeology underground mine water

Does not include
Health and Safety
measures which will
be required for all
site personnel

Light
Soils and Terrain

Where the term 'arsenic' is used below it includes
the following suite of contamination arsenic,
antimony, chromium, copper, zinc, lead, nickel,
vanadium

Proposed
Mitigation
Measures

Noise

Short term refers to impacts associated with
activities
Long term refers to the impacts/ consequences of
the completed the activity.

Air Quality

Effects of the Environment on the Project

Visual
Sound Quality
Life Quality
Built Environment
Economic
Societal
Public Health & Safety
Regional Development

Environmental Effect
0 0 0 1 P P
Rock will be frozen so
arsenic seepage will be
eliminated. Freezing will
create an artificial return
to the permafrost state.
Freezing will reduce
arsenic loading in water
resulting in lower sludge
production.
Unit water treatment
costs will be reduced.
Perception of arsenic risk
management in public
has improved. Noise
from running chiller units.

Aesthetics and Socio-economic
Culture

Quality of Fish & Fish
Habitat
Aquatic Ecosystems
Vegetation & Wetlands
Avifauna Wildlife and
Wildlife Habitat
Archaeology Heritage

Soils and Terrain
Geochemical Stability
Waste Production
Hydrogeology underground mine water
Hydrology/Water

Noise
Light

Air Quality

Project Work Package
Activity
Freezing the ground AR1-AR4 Freeze plant
(isolated and limited areas). operation
This is the underground
arsenic management plan that
will limit the source of arsenic.

Ecological

Possible Residual Impacts after Mitigation Measures are Applied (Orange Cells)
Mainly Construction
Mainly long term
Short Term
Physical Chemical
Ecological Aesthetics and Socio-economic
Culture
Geochemical Stability
Waste Production

Possible Environmental Impact Before Mitigation Measures are Applied
Mainly Long Term

Mainly Construction
Short Term
Physical Chemical

P

P

P

P

P P

P

0 0 0 P 0 P P P

0

1

1

0

0

0

0 0

0

0 1 P 0 0 P 0 0

P

0

0

0

0

0

0 0

0

0 0 0 0 0 0 0 0

0

0

0

2

0

0

0 0

0

0 0 0 0 0 0 0 0

0

0

Long Term: None anticipated
Flood to ~200 Level (below
A2 Pit). Pumping will be
restarted as needed to
maintain water at this level.

Cessation of
pumping
(maintenance
pumping still
required).

Reduces extent of
drawdown cone, which
could lead to ground
water leaving the mine
site.
Water underground in
mine workings may
become stratified
chemically.
Arsenic might be
mobilised, as well as
other contaminants.
Reduced power usage

0 0 0 0 2 0

2

0

0

0 0

0

0 0 0 0 0 0 0 0 0

0

Short Term: None anticipated as there is unlikely Monitoring to decide
to be any flow from the mine in the short term.
if mitigation is
required
Long Term: Flooding of the underground workings
is likely to mobilise arsenic and other compounds
that have remained after previous operations. The
water in the underground workings is likely to
become stratified, with the most contaminated
water being in the lower parts of the profile and
less likely to reach surface. Furthermore the plans
call for maintaining an inward gradient until it can
be demonstrated that there will be no risk of
contaminated groundwater reaching surface water.

0 0 0

0 2

Societal
Public Health & Safety
Regional Development
Plans
Effects of the Environment on the Project

Visual
Sound Quality
Life Quality
Built Environment
Economic

Hydrology/Water
Quality of Fish & Fish
Habitat
Aquatic Ecosystems
Vegetation & Wetlands
Avifauna Wildlife and
Wildlife Habitat
Archaeology Heritage

Hydrogeology underground mine water

Does not include
Health and Safety
measures which will
be required for all
site personnel

Light
Soils and Terrain

Where the term 'arsenic' is used below it includes
the following suite of contamination arsenic,
antimony, chromium, copper, zinc, lead, nickel,
vanadium

Proposed
Mitigation
Measures

Noise

Short term refers to impacts associated with
activities
Long term refers to the impacts/ consequences of
the completed the activity.

Air Quality

Effects of the Environment on the Project

Visual
Sound Quality
Life Quality
Built Environment
Economic
Societal
Public Health & Safety
Regional Development

Aesthetics and Socio-economic
Culture

Quality of Fish & Fish
Habitat
Aquatic Ecosystems
Vegetation & Wetlands
Avifauna Wildlife and
Wildlife Habitat
Archaeology Heritage

Soils and Terrain
Geochemical Stability
Waste Production
Hydrogeology underground mine water
Hydrology/Water

Environmental Effect
Reduced water volumes
coming from mine and
water treatment plant
use.

Noise
Light

Activity

Air Quality

Project Work Package

Ecological

Possible Residual Impacts after Mitigation Measures are Applied (Orange Cells)
Mainly Construction
Mainly long term
Short Term
Physical Chemical
Ecological Aesthetics and Socio-economic
Culture
Geochemical Stability
Waste Production

Possible Environmental Impact Before Mitigation Measures are Applied
Mainly Long Term

Mainly Construction
Short Term
Physical Chemical

Underground mine remediation
Clean up of arsenic solids
Materials transport
from storage sumps outside of Area cleaning
chambers (completely UG)

Spillage.
0 0 0 0 0 0
Remobilisation of arsenic
in water.

1

0

0

0 0

0

0 0 0 0 0 P 0 0 0

0

Underground infrastructure
removal

Waste removal including
hydraulics, oils, ballasts,
explosives, batteries,
transformers etc.
Transportation to waste
management facilities.
Dust and noise

P

0

0

0 0

0

0 0 0 0 0 P 0 1 0

0

Materials transport
Area cleaning
Loading

Sealing of openings to surface Loading
-Close access to underground Local earthworks
mine.
General construction
Area cleaning
Drilling

Open Pit Remediation

Horizontal steel
reinforced caps will be
used on shafts and
vertical openings.
Backfilling and
cementing will be used
on horizontal openings
such as adits.
Dust from drilling for
rebar and backfilling
operations.

0 0 0 P 0 1

1 1 0 1 0 0

0

0

0

0 0

1

0 1 1 0 1 P 0 P 0

0

Short Term: Consolidating arsenic from sumps
0 0 0
Monitor water from
into chambers will prevent it from entering
mine to determine if
environmental pathways which could surface and mitigation is required
require additional treatment costs. The
management of this material will prevent impacts
on people and other life forms as it will not be able
to leave the site. Local business is expected to
benefit from provision of goods and services.
Long Term: None anticipated
Short Term: Local employment and recycling of
materials are seen as positive impacts. Local
business is expected to benefit from provision of
goods and services. As existing and discarded on
site equipment is taken out of service there will
some waste generation as not all materials will be
recyclable. There is also likely to be a temporary
increase of heavy haulage vehicles in the area to
remove recyclable waste and this may create a
public safety impact although the number of trucks
is likely to be small by comparison to the number
that already uses the road.

Wheel and
undercarriage
washing

0 0

0

1

0

0

0 0

0

0 0 0 0 0 P 0 0

0

0

0 0 0 P 0

1

P

0

0

0 0

0

0 0 0 0 0 P 0 1

0

0

0

0

0

0

0 0

1

0 1 1 0 1 P 0 P

0

0

Haulage vehicle
sealing/tarping
Wash and waste
water collection and
treatment
Settling pond and
sediment control plan

Long Term: The removal of wastes and materials
such oils and batteries with chemical contents that
may be liberated over time as structures decay is
regarded as a positive impact in the long term for
environmental components such as hydrogeology.
Short Term: Local business is expected to benefit Dust suppression
1 1 0
from provision of goods and services. Construction with water
and closure activities are likely to cause dust, noise Dust suppression
and disturb the soil. Dust from activities could
with chemicals
have an arsenic content. Noise is likely to scare
Settling pond and
animals form the site in the short term only.
sediment control plan
Wheel and
Long Term: May need to take down A shaft to do undercarriage
the capping which will change the built and visual washing
landscape. Sealing of access points will leave
Haulage vehicle
permanent structures in the landscape. Public
sealing/tarping
health and safety will be improved by the
Wash and waste
elimination of access points.
water collection and
treatment

1 0

0 2 1 0 0 P 0 P 0

0

2 1 0 P P 0

P

P

P

P P

P

0 0 1 0 0 P 0 P 0

0

Materials transport
Local earthworks

Dust from local
1 1 0 0 0 0
earthworks operations of
primarily clay overburden
and rock material

0

0

0

0 0

0

0 P 1 0 0 P 0 P 0

0

Materials transport
Local earthworks

Backfilling with existing
1 1 0 0 0 P
waste rock from site.
Brock pit has a quartz
vein that could be used
as educational tool.
Backfilling will occur to
level of vein, but due to
loose material above this
there is a danger of rock
fall and it may be
backfilled completely.

0

0

0

0 0

0

3 P 1 0 0 P 0 P 0

0

Short Term: Dust and noise from activities may
have an impact on plants and animals. Dust is
likely to impact plants. Noise will scare animals
form the site. Fencing will restrict but not eliminate
human and animal passage across the site. Local
business is expected to benefit from provision of
goods and services.

1 1
Dust suppression
with water
Dust suppression
with chemicals
Settling pond and
sediment control plan
Wheel and
undercarriage
Long Term: Fencing and berms will leave
washing
permanent structures in the landscape which may Haulage vehicle
be perceived as a visual impact. Public health and sealing/tarping
safety will be improved by the elimination of
Wash and waste
access.
water collection and
treatment
Screening vegetation
Short Term: Dust and noise from activities may
1 1
Dust suppression
have an impact on plants and animals. Dust is
with water
likely to impact plants. Dust is likely to contain
arsenic so air quality will be reduced during dry
Dust suppression
dusty conditions and may pose a public health and with chemicals
safety impact in the short term. Noise will scare
animals form the site on a temporary basis. Local Settling pond and
business is expected to benefit from provision of
sediment control plan
goods and services.
Wheel and
Long Term: Perception and public health
undercarriage
improved. Soil contamination source removed and washing
plants, animals and people will have lower impact
risk profiles. With the source of potential surface Haulage vehicle
and ground water contamination removed positive sealing/tarping
impacts are expected in the longer term as less
material will be able to enter into environmental
Wash and waste
pathways.
water collection and
treatment
Short Term: Dust and noise from activities may
1 1
Dust suppression
have an impact on plants and animals. Dust is
with water
likely to impact plants. Noise will scare animals
Dust suppression
form the site on a temporary basis. Local business with chemicals
is expected to benefit from provision of goods and Settling pond and
services.
sediment control plan
Wheel and
Long Term: The visual landscape and public
undercarriage
health will be improved by stabilising slopes and
washing
removing loose rock material.
Haulage vehicle
sealing/tarping
Wash and waste
water collection and
treatment
Short Term: Dust and noise from activities may
1 1
Dust suppression
have an impact on plants and animals. Dust is
with water
likely to impact plants Noise will scare animals form Dust suppression
the site on a temporary basis. Local business is
with chemicals
expected to benefit from provision of goods and
Settling pond and
services.
sediment control plan
Wheel and
Long Term: If the vein is left exposed and the wall undercarriage
stabilised and loose material removed then the '3' washing
on heritage will become a 'P'. If the vein is closed Haulage vehicle
this is considered a permanent loss of heritage
sealing/tarping

0

Societal
Public Health & Safety
Regional Development
Plans
Effects of the Environment on the Project

Visual
Sound Quality
Life Quality
Built Environment
Economic

Brock & B4 Pits - backfill

1

Hydrology/Water
Quality of Fish & Fish
Habitat
Aquatic Ecosystems
Vegetation & Wetlands
Avifauna Wildlife and
Wildlife Habitat
Archaeology Heritage

A1, A2, & C1 Pits, mine out
fill, and stabilize slopes

0 1

Hydrogeology underground mine water

Noise and dust.
Moving and potential
fugitive loss of highly
arsenic contaminated
material.

1

Does not include
Health and Safety
measures which will
be required for all
site personnel

Light
Soils and Terrain

Contaminated local
earthworks
Contaminated
materials transport
Local earthworks
Materials transport

1

Where the term 'arsenic' is used below it includes
the following suite of contamination arsenic,
antimony, chromium, copper, zinc, lead, nickel,
vanadium

Proposed
Mitigation
Measures

Noise

B1 Pit - backfill & cover
Building a platform for drilling.
Hydrocarbon contaminated
material goes into pit.

0

Short term refers to impacts associated with
activities
Long term refers to the impacts/ consequences of
the completed the activity.

Air Quality

Environmental Effect
1 1 0 1 0 0
Prevent inadvertent
access.
Dust and noise
generated from activities.

Effects of the Environment on the Project

Activity
Fencing
Local earthworks
Materials transport
Loading

Visual
Sound Quality
Life Quality
Built Environment
Economic
Societal
Public Health & Safety
Regional Development

Project Work Package
Fence/Berm Pits

Aesthetics and Socio-economic
Culture

Quality of Fish & Fish
Habitat
Aquatic Ecosystems
Vegetation & Wetlands
Avifauna Wildlife and
Wildlife Habitat
Archaeology Heritage

Soils and Terrain
Geochemical Stability
Waste Production
Hydrogeology underground mine water
Hydrology/Water

Noise
Light

Air Quality

Ecological

Possible Residual Impacts after Mitigation Measures are Applied (Orange Cells)
Mainly Construction
Mainly long term
Short Term
Physical Chemical
Ecological Aesthetics and Socio-economic
Culture
Geochemical Stability
Waste Production

Possible Environmental Impact Before Mitigation Measures are Applied
Mainly Long Term

Mainly Construction
Short Term
Physical Chemical

1 0

0

0

1

1

0 1

1

0 1 1 0 0 P 0 P

0

0

0 P P

0

P

P

P

P P

P

0 0 1 0 0 P 0 P

0

0

0

0 0

0

0

0

0

0 0

0

0 P 1 0 0 P 0 P

0

0

0

0 0

P

0

0

0

0 0

0

3 P 1 0 0 P 0 P

0

0

Societal
Public Health & Safety
Regional Development
Plans
Effects of the Environment on the Project

Visual
Sound Quality
Life Quality
Built Environment
Economic

Hydrology/Water
Quality of Fish & Fish
Habitat
Aquatic Ecosystems
Vegetation & Wetlands
Avifauna Wildlife and
Wildlife Habitat
Archaeology Heritage

Hydrogeology underground mine water

Does not include
Health and Safety
measures which will
be required for all
site personnel

Light
Soils and Terrain

Where the term 'arsenic' is used below it includes
the following suite of contamination arsenic,
antimony, chromium, copper, zinc, lead, nickel,
vanadium

Proposed
Mitigation
Measures

Noise

Short term refers to impacts associated with
activities
Long term refers to the impacts/ consequences of
the completed the activity.

Air Quality

Effects of the Environment on the Project

Visual
Sound Quality
Life Quality
Built Environment
Economic
Societal
Public Health & Safety
Regional Development

Aesthetics and Socio-economic
Culture

Quality of Fish & Fish
Habitat
Aquatic Ecosystems
Vegetation & Wetlands
Avifauna Wildlife and
Wildlife Habitat
Archaeology Heritage

Soils and Terrain
Geochemical Stability
Waste Production
Hydrogeology underground mine water
Hydrology/Water

Environmental Effect

Noise
Light

Activity

Air Quality

Project Work Package

Ecological

Possible Residual Impacts after Mitigation Measures are Applied (Orange Cells)
Mainly Construction
Mainly long term
Short Term
Physical Chemical
Ecological Aesthetics and Socio-economic
Culture
Geochemical Stability
Waste Production

Possible Environmental Impact Before Mitigation Measures are Applied
Mainly Long Term

Mainly Construction
Short Term
Physical Chemical

material. An end land use plan should be used to
guide consideration of this potential impact. Waste
rock that currently is on site will be used as backfill
material. This material removal and placement in
pits will improve the visual landscape and public
safety permanently.

Closure of B3 Pit

Materials transport
Local earthworks

Waste Rock

B3 is used as the inflow
point of surface runoff water quality to be
confirmed.
Partial back fill with
slopes on completion of
need for water inflow
storage.

1 1 0 0 0 0

1

0

0

0 0

0

0 P 1 0 0 P 0 P 0

0

No effects

Wash and waste
water collection and
treatment
Decide if structures
can be left in place
that will allow vein to
remain visible.
Short Term: Dust and noise from activities may
1 1 0
Dust suppression
have an impact on plants and animals. Dust is
with water
likely to impact plants. Noise will scare animals
Dust suppression
form the site on a temporary basis. Hydrogeology with chemicals
could be impacted as water is allowed to pool on Settling pond and
surface and may seep into the ground. The water sediment control plan
may have contamination. Water quality is to be
Wheel and
confirmed to give an indication of impact extent.
undercarriage
Local business is expected to benefit from
washing
provision of goods and services.
Haulage vehicle
sealing/tarping
Long Term: Closure of the pit and partial
Wash and waste
backfilling will improve the visual landscape and
water collection and
public safety permanently.
treatment

0 0

0

1

0

0

0 0

0

0 P 1 0 0 P 0 P

0

0

0 0

0

0

1

0

0 0

1

0 1 1 1 0 P 0 1

0

0

No Impacts

Tailings and Sludge Pond Remediation
South, central and North
Contaminated local
ponds regrade and spillways earthworks
Contaminated
materials transport
General construction
Road construction
Drilling
Blasting

1 1 0 0 0 0
Local earthworks and
dust and tailings dust
(with arsenic content)
generation. Blasting is
expected for spill ways
creating noise and dust.
Initial sediment loading in
run off water.

0

1

0

0 0

1

0 3 1 1 0 P 0 1 0

0

Short Term: Dust and noise from activities may
have an impact on plants and animals. Dust is
likely to impact plants. Dust is likely to contain
arsenic so air quality will be reduced during dry
dusty conditions and may pose a public health and
safety impact in the short term. Noise will scare
animals form the site on a temporary basis. There
will be an initial increase in stream sediments as
rock dust enters the streams. This material may
contain traces of arsenic and insitu rock low bioavailable arsenic so impacts from arsenic are
considered to be '0' or '1' at most. Road closure for
blasting may be needed which could cause delays
and inconvenience. Blasting impacts on air travel
may need to be considered. Local business is
expected to benefit from provision of goods and
services.
Long Term: The visual landscape will be
permanently changes which may be perceived as
an impact. The impacts may be considered by
some to be an improvement.

NWest Pond - regrade &
spillway

Same as above

Same as above

Same as above

1 1 0
Dust suppression
with water
Dust suppression
with chemicals
Settling pond and
sediment control plan
Wheel and
undercarriage
washing
Haulage vehicle
sealing/tarping
Drill cutting and
sludge collection,
removal and safe
disposal
Wash and waste
water collection and
treatment
Blasting mats
Flight coordination to
avoid blast periods
Road closures during
blast periods
Screening vegetation
Same as above

Cover all ponds

Drilling
Blasting
Local earthworks
Materials transport
Revegetation

Dust and noise.
Revegetation.

1 1 0 P 0 0

1 1 1 P P 0

P

P

P

P

0

0

P P

P P

P

P

0 P 1 0 0 P 0 P P

0 P 1 1 0 P 0 P P

1

1

Short Term: Dust and noise from activities may
have an impact on plants and animals. Dust is
likely to cover plants and cause a temporary
reduction in photosynthesis. Dust is likely to
contain arsenic so air quality will be reduced during
dry dusty conditions and may pose a public health
and safety impact in the short term. There will be
an initial increase in stream sediments as rock dust
enters the streams. This material may contain
traces of arsenic which may a toxicity impact if it
enters the water system in large amount. Noise will
scare animals form the site on a temporary basis.
Local business is expected to benefit from
provision of goods and services.

Dust suppression
with water

1 1 0 P 0

Societal
Public Health & Safety
Regional Development
Plans
Effects of the Environment on the Project

Visual
Sound Quality
Life Quality
Built Environment
Economic

Hydrology/Water
Quality of Fish & Fish
Habitat
Aquatic Ecosystems
Vegetation & Wetlands
Avifauna Wildlife and
Wildlife Habitat
Archaeology Heritage

Hydrogeology underground mine water

Does not include
Health and Safety
measures which will
be required for all
site personnel

Light
Soils and Terrain

Where the term 'arsenic' is used below it includes
the following suite of contamination arsenic,
antimony, chromium, copper, zinc, lead, nickel,
vanadium

Proposed
Mitigation
Measures

Noise

Short term refers to impacts associated with
activities
Long term refers to the impacts/ consequences of
the completed the activity.

Air Quality

Effects of the Environment on the Project

Visual
Sound Quality
Life Quality
Built Environment
Economic
Societal
Public Health & Safety
Regional Development

Aesthetics and Socio-economic
Culture

Quality of Fish & Fish
Habitat
Aquatic Ecosystems
Vegetation & Wetlands
Avifauna Wildlife and
Wildlife Habitat
Archaeology Heritage

Soils and Terrain
Geochemical Stability
Waste Production
Hydrogeology underground mine water
Hydrology/Water

Environmental Effect
Local earthworks and
dust generation.
May have some
remaining water which
has to be pumped into
Creek. Revegetation.

Noise
Light

Activity
Local earthworks
Materials transport
Revegetation

Air Quality

Project Work Package
Cover settling and polishing
ponds

Ecological

Possible Residual Impacts after Mitigation Measures are Applied (Orange Cells)
Mainly Construction
Mainly long term
Short Term
Physical Chemical
Ecological Aesthetics and Socio-economic
Culture
Geochemical Stability
Waste Production

Possible Environmental Impact Before Mitigation Measures are Applied
Mainly Long Term

Mainly Construction
Short Term
Physical Chemical

0

P

P

0

P P

P

0 P 1 0 0 P 0 P

P

1

0

P

P

0

P P

P

0 P 1 1 0 P 0 P

P

1

Dust suppression
with chemicals
Settling pond and
sediment control plan
Wheel and
undercarriage
washing
Haulage vehicle
sealing/tarping

Long Term: Overall the closure and covering of
the various facilities will have a positive visual,
Drill cutting and
safety, regional development, hydrology and soil
sludge collection,
impact. The elimination of the facilities and
removal and safe
covering them will allow new land use in the site
disposal
area as well as prevent further contaminant
mobilisation. In the long term climate change may Wash and waste
increase rainfall so the environment may have an water collection and
impact on the project. Covers and slopes as well treatment
as vegetation may need to be maintained to ensure
continued containment by resisting erosion or loss Blasting mats
of the cover material.
Flight coordination to
avoid blast periods
Road closures during
blast periods
Same as above
Dust suppression
1 1 1 P P
with water
Dust suppression
with chemicals
Settling pond and
sediment control plan
Wheel and
undercarriage
washing
Haulage vehicle
sealing/tarping
Drill cutting and
sludge collection,
removal and safe
disposal
Wash and waste
water collection and
treatment
Blasting mats
Flight coordination to
avoid blast periods
Road closures during
blast periods

Societal
Public Health & Safety
Regional Development
Plans
Effects of the Environment on the Project

Visual
Sound Quality
Life Quality
Built Environment
Economic

Hydrology/Water
Quality of Fish & Fish
Habitat
Aquatic Ecosystems
Vegetation & Wetlands
Avifauna Wildlife and
Wildlife Habitat
Archaeology Heritage

Hydrogeology underground mine water

Does not include
Health and Safety
measures which will
be required for all
site personnel

Light
Soils and Terrain

Where the term 'arsenic' is used below it includes
the following suite of contamination arsenic,
antimony, chromium, copper, zinc, lead, nickel,
vanadium

Proposed
Mitigation
Measures

Noise

Short term refers to impacts associated with
activities
Long term refers to the impacts/ consequences of
the completed the activity.

Air Quality

Effects of the Environment on the Project

Visual
Sound Quality
Life Quality
Built Environment
Economic
Societal
Public Health & Safety
Regional Development

Aesthetics and Socio-economic
Culture

Quality of Fish & Fish
Habitat
Aquatic Ecosystems
Vegetation & Wetlands
Avifauna Wildlife and
Wildlife Habitat
Archaeology Heritage

Soils and Terrain
Geochemical Stability
Waste Production
Hydrogeology underground mine water
Hydrology/Water

Noise
Light

Environmental Effect
Dust and noise.
Revegetation.

Air Quality

Project Work Package
Activity
Foreshore tailings surface cap Local earthworks
extension
Materials transport
Revegetation

Ecological

Possible Residual Impacts after Mitigation Measures are Applied (Orange Cells)
Mainly Construction
Mainly long term
Short Term
Physical Chemical
Ecological Aesthetics and Socio-economic
Culture
Geochemical Stability
Waste Production

Possible Environmental Impact Before Mitigation Measures are Applied
Mainly Long Term

Mainly Construction
Short Term
Physical Chemical

1 1 0 P P 0

0

P

1

1 0

0

0 P 1 0 0 P 0 P 0

0

Short Term: There will be an initial increase in
1 1 0 P P
Dust suppression
waterborne sediments in the form of rock dust and with water
disturbed sediments. This will temporarily degrade Dust suppression
the fish habitat and may mobilise some arsenic and with chemicals
other contaminants. There will be some noise
Settling pond and
from earthworks but this will be for a short period sediment control plan
only. Local business is expected to benefit from
Wheel and
provision of goods and services.
undercarriage
washing
Long Term: The positive impact of stabilisation
Haulage vehicle
and erosion protection of the foreshore will by far sealing/tarping
outweigh the negative impacts of increased
Wash and waste
sediment in the water. The improvement in the
water collection and
long-term will impact positively on public health and treatment
safety, hydrogeology and hydrogeology.

0

0

P

1

1 0

0

0 P 1 0 0 P 0 P

0

0

0 1 0 0 0 1
Drill cuttings and waste
from construction.
Local earthworks and
dust and tailings dust
(with arsenic content)
generation.
Blasting is expected
creating noise and dust.
Initial sediment loading in
run off water.

P

P

0

0 0

0

0 0 1 0 0 P 0 P 0

0

Short Term: Local business is expected to benefit Dust suppression
0 1 0
from provision of goods and services. Drilling will with water
cause some dust and noise and installation of
Dust suppression
materials will generate some waste. Noise may
with chemicals
scare animals from the site. Dust is expected to be Settling pond and
minimal from drilling.
sediment control plan
Wheel and
Long Term: Managing dewatering will have a
undercarriage
long-term benefit which will see an improvement in washing
water quality above and below ground as there will Haulage vehicle
be a continual drawdown in the mine and ensure sealing/tarping
no contaminated water gets into the ground water Drill cutting and
system. Water from the dewatering is to be treated sludge collection,
if outside of water quality guidelines.
removal and safe
disposal
Wash and waste
water collection and
treatment
Blasting mats
Flight coordination to
avoid blast periods
Road closures during
blast periods

1

P

P

0

0 0

0

0 0 1 0 0 P 0 P

0

0

Site Water Management

Install and operate long-term Drilling
Dewatering System. (Drilling Blasting
to 575 level. Install casing and Local earthworks
inline shaft turbine pump,
Materials transport
surface piping and pump
Loading
house with utilities).
General construction

Construct and operate New Water Treatment
Plant

0 0

1 1 1 0 0 1

P

P

0

0 0

0

0 1 1 0 P P 0 P 0

0

Short Term: Dust and noise from activities may
have an impact on plants and animals. Dust is
likely to impact plants. Noise will scare animals
form the site on a temporary basis. Local business
is expected to benefit from provision of goods and
services.
Long Term: Managing water will have a long-term
benefit which will see an improvement in water
quality ensuring no poor quality contaminated
water gets into the water system. The structures
will be permanent and this may be considered a
long-term negative impact. Public health and
safety will be improved as less contaminated
material is likely to enter into the surrounding
environment. The water treatment plant will
consume power and therefore also be associated
with additional generation emissions.

Build holding pond

Drilling
Noise and dust.
Blasting
Some construction
Local earthworks
waste.
Materials transport
Loading
General construction

Construction and operation of Drilling
discharge pipe to the bay via Blasting
diffuser. (Includes raw water Local earthworks
supply system to plant). Will Materials transport
require fisheries authorisation. Loading
General construction

Construction waste
material.
Effect on aquatic
environment when
installing pipe,

1 1 1 0 0 1

0

P

0

0 0

P

0 1 1 0 0 P 0 1 0

0

Short Term: Same as above, but with blasting
which may create noise, and dust and cause traffic
nuisance as roads are closed for blasting.
Long Term: Same as above but with the added
benefit that water birds may use the pond. Water
quality in the pond will need to be monitored to
ensure this is not a potential negative impact.

1 1 1 1 0 1

0

1

1

1 0

0

0 2 1 0 0 P 0 0 0

0

Short Term: There will be an initial increase in
waterborne sediments in the form of disturbed
sediments. This will temporarily degrade the fish
habitat and may mobilise some arsenic and other
contaminants. Treated water will enter into the
bay and this will have a short term initial impact
until the area stabilises to the new water inflow
regime. There will be some noise from works but
his will be for a short period only. Local business is
expected to benefit from provision of goods and
services. Local business is expected to benefit
from provision of goods and services. Construction
waste will need suitable disposal.

1 1 1
Dust suppression
with water
Dust suppression
with chemicals
Settling pond and
sediment control plan
Wheel and
undercarriage
washing
Haulage vehicle
sealing/tarping
Drill cutting and
sludge collection,
removal and safe
disposal
Wash and waste
water collection and
treatment
Blasting mats
Flight coordination to
avoid blast periods
Road closures during
blast periods
1 1 1
Dust suppression
with water
Dust suppression
with chemicals
Settling pond and
sediment control plan
Wheel and
undercarriage
washing
Haulage vehicle
sealing/tarping
Drill cutting and
sludge collection,
removal and safe
disposal
Wash and waste
water collection and
treatment
Blasting mats
Flight coordination to
avoid blast periods
Road closures during
blast periods
1 1 1
Dust suppression
with water
Dust suppression
with chemicals
Settling pond and
sediment control plan
Wheel and
undercarriage
washing
Haulage vehicle
sealing/tarping
Drill cutting and
sludge collection,

Societal
Public Health & Safety
Regional Development
Plans
Effects of the Environment on the Project

Visual
Sound Quality
Life Quality
Built Environment
Economic

Hydrology/Water
Quality of Fish & Fish
Habitat
Aquatic Ecosystems
Vegetation & Wetlands
Avifauna Wildlife and
Wildlife Habitat
Archaeology Heritage

Hydrogeology underground mine water

Does not include
Health and Safety
measures which will
be required for all
site personnel

Light
Soils and Terrain

Where the term 'arsenic' is used below it includes
the following suite of contamination arsenic,
antimony, chromium, copper, zinc, lead, nickel,
vanadium

Proposed
Mitigation
Measures

Noise

Short term refers to impacts associated with
activities
Long term refers to the impacts/ consequences of
the completed the activity.

Air Quality

Effects of the Environment on the Project

Visual
Sound Quality
Life Quality
Built Environment
Economic
Societal
Public Health & Safety
Regional Development

Aesthetics and Socio-economic
Culture

Quality of Fish & Fish
Habitat
Aquatic Ecosystems
Vegetation & Wetlands
Avifauna Wildlife and
Wildlife Habitat
Archaeology Heritage

Soils and Terrain
Geochemical Stability
Waste Production
Hydrogeology underground mine water
Hydrology/Water

Noise
Light

Activity
Environmental Effect
Drilling
Produces dust, noise.
Blasting
Construction waste.
Local earthworks
Materials transport
Loading
General construction

Air Quality

Project Work Package
Build and operate new WTP
(Construction, Earthworks,
tank and piping installation
HVAC)

Ecological

Possible Residual Impacts after Mitigation Measures are Applied (Orange Cells)
Mainly Construction
Mainly long term
Short Term
Physical Chemical
Ecological Aesthetics and Socio-economic
Culture
Geochemical Stability
Waste Production

Possible Environmental Impact Before Mitigation Measures are Applied
Mainly Long Term

Mainly Construction
Short Term
Physical Chemical

0 0

1

P

P

0

0 0

0

0 1 1 0 P P 0 P

0

0

0 0

1

0

P

0

0 0

P

0 1 1 0 0 P 0 1

0

0

1 0

1

0

1

1

1 0

0

0 1 1 0 0 P 0 0

0

0

Long Term: Pipes going across the land surface
will constitute a visual impact in some people’s
perception. These pipes will be left in place
permanently and may interfere with animal
passage across the site.

Baker Creek Rehabilitation

Reach 4 complete

Reach 6 (construct and
Drilling
complex Baker creek channel Blasting
reconstruct covering of tailings Local earthworks
and construction of wetland, Materials transport
divert trapper creek runoff into
new Baker Creek Channel)

Dust, noise.
Disturbance of soil and
sediments.
Covering of tailings.
Sedimentation issues.
Remobilising
contaminants.
Import of rock and silt
clay for covers.

1 1 0 P 1 0

0

1

P

P P

P

0 P 1 P 0 P 0 P P

0

Reach 5 No activities
planned (Potential lingering
effect from calcine pond)

Although no activities are 0 0 0 0 1 0
planned at least
contaminants from reach
6 will affect this reach.
Sediments may also be
carried to this reach.
1 1 0 1 P 0
Noise, dust,
hydrocarbon spillage,
sediment mobilisation.
Removal of
contaminated material for
disposal on tailings or
into frozen zone of B1
pit).
Blasting may require
short road closures.
On realignment old road
and material may need to
be removed.

0

1

P

P P

P

0 0 0 P 0 P 0 0 0

0

Reach 3 (Blasting back or
new channel construction
(New channel will go into
areas that have legacy
contamination). May also
need new rock abutment to
protect pit).

No activities

Drilling
Blasting
Local earthworks
Materials transport

0

1

P

P P

P

0 P 1 P 0 P 0 P 0

0

Societal
Public Health & Safety
Regional Development
Plans
Effects of the Environment on the Project

Visual
Sound Quality
Life Quality
Built Environment
Economic

Hydrology/Water
Quality of Fish & Fish
Habitat
Aquatic Ecosystems
Vegetation & Wetlands
Avifauna Wildlife and
Wildlife Habitat
Archaeology Heritage

removal and safe
disposal
Wash and waste
water collection and
treatment
Blasting mats
Flight coordination to
avoid blast periods
Road closures during
blast periods
Screening vegetation

Short Term: There will be an initial increase in
1 1 0 P 1
Dust suppression
waterborne sediments in the form of rock dust and with water
disturbed sediments. This will temporarily degrade Dust suppression
the fish habitat and may mobilise some arsenic and with chemicals
other contaminants. There will be some noise
Settling pond and
from earthworks but his will be for a short period
sediment control plan
only. Local business is expected to benefit from
Wheel and
provision of goods and services.
undercarriage
washing
Long Term: Overall improvement in water quality Haulage vehicle
over time is expected to improve habitat and public sealing/tarping
safety. Animals and people will benefit form this. Drill cutting and
The creek stabilisation and channel features that sludge collection,
will be built in will create better habitat potential
removal and safe
and this will also improve the visual and aesthetic disposal
value of the water way.
Wash and waste
water collection and
treatment
Blasting mats
Flight coordination to
avoid blast periods
Road closures during
blast periods
Short Term: Same as above but to a lesser extent None proposed
0 0 0 0 1
as a receiving environment only.
Long Term: Overall improvement in water quality
over time is expected to improve habitat and public
safety. Animals and people will benefit form this.
Short Term: Same as above and in addition for
blasting noise will scare animals form the site on a
temporary basis. There will be an initial increase in
stream sediments as rock dust enters the streams.
This material may contain traces of arsenic and
insitu rock low bio-available arsenic. Road closure
for blasting may be needed which could cause
delays and inconvenience. Blasting impacts on air
travel may need to be considered. Local business
is expected to benefit from provision of goods and
services.

Hydrogeology underground mine water

Does not include
Health and Safety
measures which will
be required for all
site personnel

Light
Soils and Terrain

Where the term 'arsenic' is used below it includes
the following suite of contamination arsenic,
antimony, chromium, copper, zinc, lead, nickel,
vanadium

Proposed
Mitigation
Measures

Noise

Short term refers to impacts associated with
activities
Long term refers to the impacts/ consequences of
the completed the activity.

Air Quality

Effects of the Environment on the Project

Visual
Sound Quality
Life Quality
Built Environment
Economic
Societal
Public Health & Safety
Regional Development

Aesthetics and Socio-economic
Culture

Quality of Fish & Fish
Habitat
Aquatic Ecosystems
Vegetation & Wetlands
Avifauna Wildlife and
Wildlife Habitat
Archaeology Heritage

Soils and Terrain
Geochemical Stability
Waste Production
Hydrogeology underground mine water
Hydrology/Water

Environmental Effect

Noise
Light

Activity

Air Quality

Project Work Package

Ecological

Possible Residual Impacts after Mitigation Measures are Applied (Orange Cells)
Mainly Construction
Mainly long term
Short Term
Physical Chemical
Ecological Aesthetics and Socio-economic
Culture
Geochemical Stability
Waste Production

Possible Environmental Impact Before Mitigation Measures are Applied
Mainly Long Term

Mainly Construction
Short Term
Physical Chemical

1 1 0
Dust suppression
with water
Dust suppression
with chemicals
Settling pond and
sediment control plan
Wheel and
undercarriage
washing
Haulage vehicle
sealing/tarping
Drill cutting and
Long Term: Overall improvement in water quality sludge collection,
over time is expected to improve habitat and public removal and safe
safety. Animals and people will benefit form this. disposal
The creek stabilisation and channel features that Wash and waste

1 P

0

0

1

P

P P

P

0 P 1 P 0 P 0 P

P

0

0

0

1

P

P P

P

0 0 0 P 0 P 0 0

0

0

0

0

1

P

P P

P

0 P 1 P 0 P 0 P

0

0

will be built in will create better habitat potential
and this will also improve the visual and aesthetic
value of the water way.

Reach 2 (Interim action,
pullback, infill, complex,
restore, and repair riparian
habitat) Long-term, link
tributary to terminal marsh wetland development)
Monitoring results to be
reviewed

Reach 1 (Interim action,
pullback, infill, complex,
restore, and repair riparian
habitat) Long-term, link
tributary to terminal marsh wetland development)

Drilling
Blasting
Local earthworks
Materials transport

Same as above

Quarries, Borrow Sources, Overburden Piles

1 1 0 1 0 0
Dust, noise,
hydrocarbon spills,
sedimentation
mobilisation,
contaminant mobilisation.

Same as above

1 1 0 1 0 0

0

0

1

1

P

P

P P

P P

P

P

0 P 1 P 0 P 0 0 0

0 P 1 P 0 P 0 0 0

0

0

Societal
Public Health & Safety
Regional Development
Plans
Effects of the Environment on the Project

Visual
Sound Quality
Life Quality
Built Environment
Economic

Hydrology/Water
Quality of Fish & Fish
Habitat
Aquatic Ecosystems
Vegetation & Wetlands
Avifauna Wildlife and
Wildlife Habitat
Archaeology Heritage

water collection and
treatment
Blasting mats
Flight coordination to
avoid blast periods
Road closures during
blast periods

Short Term: There will be an initial increase in
Same as above
waterborne sediments in the form of rock dust and
disturbed sediments. This will temporarily degrade
the fish habitat and may mobilise some arsenic and
other contaminants. There will be some noise
from earthworks but his will be for a short period
only. Local business is expected to benefit from
provision of goods and services.
Long Term: Overall improvement in water quality
over time is expected to improve habitat and public
safety. Animals and people will benefit form this.
The creek stabilisation and channel features that
will be built in will create better habitat potential
and this will improve the visual and aesthetic value
of the water way.
Short Term: Same as above
Same as above
Long Term: Same as above

Hydrogeology underground mine water

Does not include
Health and Safety
measures which will
be required for all
site personnel

Light
Soils and Terrain

Where the term 'arsenic' is used below it includes
the following suite of contamination arsenic,
antimony, chromium, copper, zinc, lead, nickel,
vanadium

Proposed
Mitigation
Measures

Noise

Short term refers to impacts associated with
activities
Long term refers to the impacts/ consequences of
the completed the activity.

Air Quality

Effects of the Environment on the Project

Visual
Sound Quality
Life Quality
Built Environment
Economic
Societal
Public Health & Safety
Regional Development

Aesthetics and Socio-economic
Culture

Quality of Fish & Fish
Habitat
Aquatic Ecosystems
Vegetation & Wetlands
Avifauna Wildlife and
Wildlife Habitat
Archaeology Heritage

Soils and Terrain
Geochemical Stability
Waste Production
Hydrogeology underground mine water
Hydrology/Water

Environmental Effect

Noise
Light

Activity

Air Quality

Project Work Package

Ecological

Possible Residual Impacts after Mitigation Measures are Applied (Orange Cells)
Mainly Construction
Mainly long term
Short Term
Physical Chemical
Ecological Aesthetics and Socio-economic
Culture
Geochemical Stability
Waste Production

Possible Environmental Impact Before Mitigation Measures are Applied
Mainly Long Term

Mainly Construction
Short Term
Physical Chemical

1 1 0

1 0

0

0

1

P

P P

P

0 P 1 P 0 P 0 0

0

0

1 1 0

1 0

0

0

1

P

P P

P

0 P 1 P 0 P 0 0

0

0

Build and use access roads to Local earthworks
new borrow source and quarry Materials transport
areas)
Drilling
Blasting

Open borrow source areas
and extract material

Local earthworks
Materials transport
Drilling
Blasting

Noise, dust.
Hydrocarbon spillage.
Vibration.
Potential sedimentation
in creeks from run off
and working near water.
Dust from travelling on
roads.
Calcium chloride/water
used for dust
suppression which could
cause run off
contamination.
Noise, dust.
Hydrocarbon spillage.
Potential sedimentation
in creeks from run off
and working near water.
Dust from travelling on
roads.
Water used for dust
suppression which could
cause run off
contamination.
Removal of vegetation
and soil.

0

1

0

0 P

P

0 P 1 P 0 P 0 P 0

0

1 1 0 2 0 1

0

1

0

0 2

2

0 2 2 0 0 P 0 0 0

0

1 1 1 2 0 0

0

1

0

0 2

2

0 3 2 1 0 P 0 0 0

1

Short Term: Dust and noise from activities may
have an impact on plants and animals. Dust is
likely to cover plants and cause a temporary
reduction in photosynthesis. Dust may contain
traces of arsenic so air quality will be reduced
during dry dusty conditions and may pose a public
health and safety impact in the short term. Noise
will scare animals form the site on a temporary
basis. There will be an initial increase in stream
sediments as rock dust enters the streams. This
material may contain traces of arsenic and insitu
rock low bio-available arsenic Road closure for
blasting may be needed which could cause delays
and inconvenience. Blasting impacts on air travel
may need to be considered. Local business is
expected to benefit from provision of goods and
services.

Societal
Public Health & Safety
Regional Development
Plans
Effects of the Environment on the Project

Visual
Sound Quality
Life Quality
Built Environment
Economic

Hydrology/Water
Quality of Fish & Fish
Habitat
Aquatic Ecosystems
Vegetation & Wetlands
Avifauna Wildlife and
Wildlife Habitat
Archaeology Heritage

Hydrogeology underground mine water

Does not include
Health and Safety
measures which will
be required for all
site personnel

Light
Soils and Terrain

Where the term 'arsenic' is used below it includes
the following suite of contamination arsenic,
antimony, chromium, copper, zinc, lead, nickel,
vanadium

Proposed
Mitigation
Measures

Noise

Short term refers to impacts associated with
activities
Long term refers to the impacts/ consequences of
the completed the activity.

Air Quality

Effects of the Environment on the Project

Visual
Sound Quality
Life Quality
Built Environment
Economic
Societal
Public Health & Safety
Regional Development

Environmental Effect
1 1 0 P 0 0
Local earthworks and
blasting causing dust
noise vibration , high way
traffic closures,
sedimentation as a result
of run off from active
areas, drilling for blasting
holes, backfilling with
imported material, soil
cover material,
revegetation.
Hydrocarbon spills.

Aesthetics and Socio-economic
Culture

Quality of Fish & Fish
Habitat
Aquatic Ecosystems
Vegetation & Wetlands
Avifauna Wildlife and
Wildlife Habitat
Archaeology Heritage

Soils and Terrain
Geochemical Stability
Waste Production
Hydrogeology underground mine water
Hydrology/Water

Noise
Light

Activity
Drilling
Blasting
Local earthworks
Materials transport

Air Quality

Project Work Package
Remediate existing quarries
and sites (possible back
sloping of diversion channel
C1)

Ecological

Possible Residual Impacts after Mitigation Measures are Applied (Orange Cells)
Mainly Construction
Mainly long term
Short Term
Physical Chemical
Ecological Aesthetics and Socio-economic
Culture
Geochemical Stability
Waste Production

Possible Environmental Impact Before Mitigation Measures are Applied
Mainly Long Term

Mainly Construction
Short Term
Physical Chemical

1 1 0 P 0
Dust suppression
with water
Dust suppression
with chemicals
Settling pond and
sediment control plan
Wheel and
undercarriage
washing
Haulage vehicle
sealing/tarping
Drill cutting and
sludge collection,
removal and safe
disposal
Wash and waste
water collection and
treatment
Long Term: The terrain of the site will be improved Blasting mats
by placement of soil and the growth of plants to
Flight coordination to
cover it. The improvement of the vegetation may
avoid blast periods
increase future use of the land by animals.
Road closures during
Aesthetically, visually and from a life quality and
blast periods
safety perspective the activity will create positive
impacts.
Short Term: Same as above
1 1 0 2 0
Same as above
Screening vegetation
Long Term: The creation of new borrow sites and Reclamation of the
quarries will leave landscape changes which some borrow pits and haul
may regard as a permanent visual impact. The
roads
removal of vegetation will be a negative impact on
plants and animals during the operational phase of
these activities.

0

0

1

0

0 P

P

0 P 1 P 0 P 0 P

0

0

1

0

1

0

0 1

1

0 1 1 0 0 P 0 0

0

0

Short Term: Same as above excluding blasting
impacts. Water on roads etc for dust control may
result in carry over of sand, dust and grit onto
roads.

0

0

1

0

0 1

1

0 1 1 1 0 P 0 0

0

1

Long Term: Same as above

1 1 1
Same as above
Screening vegetation
Reclamation of the
borrow pits and haul
roads

2 0

0

1

0

0 P

P

0 P 1 P 0 P 0 P 0

1

Short Term: Dust and noise from activities may
Same as above
have an impact on plants and animals. Dust is
likely to cover plants and cause a temporary
reduction in photosynthesis. Dust may contain
traces of arsenic so air quality will be reduced
during dry dusty conditions and may pose a public
health and safety impact in the short term. Noise
will scare animals form the site on a temporary
basis. There will be an initial increase in stream
sediments as rock dust enters the streams. This
material may contain traces of arsenic and insitu
rock low bio-available arsenic Road closure for
blasting may be needed which could cause delays
and inconvenience. Blasting impacts on air travel
may need to be considered. Local business is
expected to benefit from provision of goods and
services.

1 1 0

Societal
Public Health & Safety
Regional Development
Plans
Effects of the Environment on the Project

Visual
Sound Quality
Life Quality
Built Environment
Economic

Hydrology/Water
Quality of Fish & Fish
Habitat
Aquatic Ecosystems
Vegetation & Wetlands
Avifauna Wildlife and
Wildlife Habitat
Archaeology Heritage

Hydrogeology underground mine water

Does not include
Health and Safety
measures which will
be required for all
site personnel

Light
Soils and Terrain

Where the term 'arsenic' is used below it includes
the following suite of contamination arsenic,
antimony, chromium, copper, zinc, lead, nickel,
vanadium

Proposed
Mitigation
Measures

Noise

Short term refers to impacts associated with
activities
Long term refers to the impacts/ consequences of
the completed the activity.

Air Quality

Effects of the Environment on the Project

Visual
Sound Quality
Life Quality
Built Environment
Economic
Societal
Public Health & Safety
Regional Development

Environmental Effect
1 1 0 1 0 0
Dust, noise,
Vibration.
High way traffic closures.
Sedimentation as a result
of run off from active
areas.
Revegetation.
Hydrocarbon spills.

Aesthetics and Socio-economic
Culture

Quality of Fish & Fish
Habitat
Aquatic Ecosystems
Vegetation & Wetlands
Avifauna Wildlife and
Wildlife Habitat
Archaeology Heritage

Soils and Terrain
Geochemical Stability
Waste Production
Hydrogeology underground mine water
Hydrology/Water

Noise
Light

Activity
Local earthworks
Materials transport
Drilling
Blasting
Revegetation

Air Quality

Project Work Package
Rehabilitate borrow areas
(includes quarries)

Ecological

Possible Residual Impacts after Mitigation Measures are Applied (Orange Cells)
Mainly Construction
Mainly long term
Short Term
Physical Chemical
Ecological Aesthetics and Socio-economic
Culture
Geochemical Stability
Waste Production

Possible Environmental Impact Before Mitigation Measures are Applied
Mainly Long Term

Mainly Construction
Short Term
Physical Chemical

1 0

0

0

1

0

0 P

P

0 P 1 P 0 P 0 P

0

1

1 1 1 P P

0

0

1

P

P P

P

0 P 1 P 0 P 0 1

0

1

Long Term: The terrain of the site will be improved
by placement of soil and the growth of plants to
cover it. The improvement of the vegetation may
increase future use of the land by animals.
Aesthetically, visually and from a life quality and
safety perspective the activity will create positive
impacts.
Contaminated Surficial Materials Remediation (greater than 340 ppm
arsenic)

Areas 1 (Mill) 170 000m3 of Contaminated local
highly contaminated surface earthworks
material, mainly going to B1 Contaminated
pit. Possible rock washing and materials transport
capture of waste wash water Contaminated area
which will be sent for disposal washing
or treatment.

Dust (high Arsenic).
Noise.
Hydrocarbon spillage
Contaminated wash
water.
Haul activities could
possibly cross highway
leading to road
interference.

2 1 1 P P 0

0

2

P

P P

P

0 P 1 P 0 P 0 1 P

1

Short Term: Dust and noise from activities may
have an impact on plants and animals. Dust is
likely to cover plants and cause a temporary
reduction in photosynthesis. Dust is likely to
contain high arsenic loadings, so air quality will be
reduced during dry dusty conditions and may pose
a public health and safety impact in the short term.
Noise will scare animals form the site on a
temporary basis. There will be an initial increase in
stream sediments as rock dust enters the streams.
This material will contain traces of arsenic. The
removal of arsenic in the soil will remove a source
of contamination that can impact on water and soil.
Run off water is likely to be contaminated with
arsenic and will require collection and treatment
before release. The site will be improved as it is
currently heavily contaminated. Local business is
expected to benefit from provision of goods and
services.
Long Term: People and animal exposure to
arsenic will be reduced in the long term. The
improvement of the vegetation may increase future
use of the land by animals. Aesthetically, visually
and from a life quality and safety perspective the
activity will create positive impacts in the long term.

Dust suppression
with water
Dust suppression
with chemicals
Settling pond and
sediment control plan
Wheel and
undercarriage
washing
Haulage vehicle
sealing/tarping
Wash and waste
water collection and
treatment

Area Cleaning
Local earthworks
Materials transport
Revegetation

Regrade and
revegetation

1 1 1 P P 0

1

1

P

P P

P

0 P 1 P 0 P 0 1 P

1

Short Term: Same as above

Societal
Public Health & Safety
Regional Development
Plans
Effects of the Environment on the Project

Visual
Sound Quality
Life Quality
Built Environment
Economic

Hydrology/Water
Quality of Fish & Fish
Habitat
Aquatic Ecosystems
Vegetation & Wetlands
Avifauna Wildlife and
Wildlife Habitat
Archaeology Heritage

Hydrogeology underground mine water

Same as above

1 1 1 P P

0

1

1

P

P P

P

0 P 1 P 0 P 0 1

0

1

Same as above

1 1 1 P P

0

0

1

P

P P

P

0 P 1 P 0 P 0 1

0

1

Same as above

1 1 1 P P

0

0

1

P

P P

P

0 P 1 P 0 P 0 1

0

1

Short Term: Noise and dust will in the short term Same as above
be a characteristic of the remediate areas. These
will cease once revegetation is started. Local
business is expected to benefit from provision of
goods and services.

1 1 0 P P

0

P

P

P

P P

P

0 P 1 P 0 P 0 P

0

1

Long Term: Same as above

1 1 1 P P 0

0

1

P

P P

P

0 P 1 P 0 P 0 1 P

1

Short Term: Same as above
Long Term: Same as above

1 1 1 P P 0

0

1

P

P P

P

0 P 1 P 0 P 0 1 P

1

Short Term: Same as above
Long Term: Same as above

1 1 0 P P 0

P

P

P

P P

P

0 P 1 P 0 P 0 P P

1

Long Term: The terrain of the site will be improved
by placement of soil and the growth of plants to
cover it. The improvement of the vegetation may
increase future use of the land by animals.
Aesthetically, visually and from a life quality and
safety perspective the activity will create positive
impacts.
Buildings and Infrastructure Demolition and
Disposal

Does not include
Health and Safety
measures which will
be required for all
site personnel

Light
Soils and Terrain

Where the term 'arsenic' is used below it includes
the following suite of contamination arsenic,
antimony, chromium, copper, zinc, lead, nickel,
vanadium

Proposed
Mitigation
Measures

Noise

Short term refers to impacts associated with
activities
Long term refers to the impacts/ consequences of
the completed the activity.

Air Quality

Effects of the Environment on the Project

Visual
Sound Quality
Life Quality
Built Environment
Economic
Societal
Public Health & Safety
Regional Development

Aesthetics and Socio-economic
Culture

Quality of Fish & Fish
Habitat
Aquatic Ecosystems
Vegetation & Wetlands
Avifauna Wildlife and
Wildlife Habitat
Archaeology Heritage

Soils and Terrain
Geochemical Stability
Waste Production
Hydrogeology underground mine water
Hydrology/Water

Noise
Light

Environmental Effect
Dust (high Arsenic).
Noise.
Hydrocarbon spillage
Contaminated wash
water.
Haul activities could
possibly cross highway
leading to road
interference.
Areas 8 (Back Bay Tailings) Contaminated local Dust (high Arsenic).
Original tailings deposition
earthworks
Noise.
area with tailings on beach
Contaminated
Hydrocarbon spillage
and land primarily arsenic
materials transport Contaminated wash
contamination. 2300 m3
Contaminated area water.
washing
Haul activities could
possibly cross highway
leading to road
interference.
Areas 2, 3, 5, 6, 7, 9 (2, 3 Contaminated local Dust (high Arsenic).
arsenic contamination and
earthworks
Noise.
likely tailings spill going to
Contaminated
Hydrocarbon spillage
tailings north); 5 wind blown materials transport Contaminated wash
tailings in the area of the
Contaminated area water.
propane tank farm; 6 town site washing
Haul activities could
arsenic and arseno pyrite (37
possibly cross highway
000m3) going to tailings and
leading to road
sealed in situ; 7 former
interference.
hydrocarbon tank farm with
hydrocarbon material and
arsenic going to tailings north;
9 east of dam 3 800m3 of
tailings (going to tailings
north),
Remediate cleared sites

Activity
Contaminated local
earthworks
Contaminated
materials transport
Contaminated area
washing

Air Quality

Project Work Package
Areas 4 (Baker Ck & below
Dam 1) Primarily tailings
contamination with primarily
arsenic content 110 000m3
(mainly going to tailings north)

Ecological

Possible Residual Impacts after Mitigation Measures are Applied (Orange Cells)
Mainly Construction
Mainly long term
Short Term
Physical Chemical
Ecological Aesthetics and Socio-economic
Culture
Geochemical Stability
Waste Production

Possible Environmental Impact Before Mitigation Measures are Applied
Mainly Long Term

Mainly Construction
Short Term
Physical Chemical

2 1 1 1 1 2

0

2

1

1 1

1

0 P 1 P P P 0 P 0

0

Short Term: Dust and noise from activities may
have an impact on plants and animals. Dust is
likely to cover plants and cause a temporary
reduction in photosynthesis. Dust is likely to
contain high arsenic loadings and potentially
asbestos, so air quality will be reduced during dry
dusty conditions and may pose a public health and
safety impact in the short term. Noise will scare
animals form the site on a temporary basis. There
will be an initial increase in stream sediments as
dust enters the streams. This material will contain
traces of arsenic. Run off water is likely to be
contaminated with arsenic and will require
collection and treatment before release. The site
will be improved as it is currently heavily
contaminated. Traffic impacts could result from
heavy vehicle movements on roads. Local
business is expected to benefit from provision of
goods and services

Standard asbestos
controls
Dust suppression
with water
Dust suppression
with chemicals
Settling pond and
sediment control plan
Wheel and
undercarriage
washing
Haulage vehicle
sealing/tarping

Wash and waste
Long Term: The removal of the buildings which in water collection and
some instances are currently in a state of poor
treatment
repair and which have areas of exposed asbestos
cladding represents a positive impact on the visual
environment, public health and safety and the
overall removal of contaminated material will
improve the perception of life quality.
Roaster complex
Bag House
Silo
Stack
Cotrells

1 1 1

1 1

2

0

1

1

1 1

1

Societal
Public Health & Safety
Regional Development
Plans
Effects of the Environment on the Project

Visual
Sound Quality
Life Quality
Built Environment
Economic

Hydrology/Water
Quality of Fish & Fish
Habitat
Aquatic Ecosystems
Vegetation & Wetlands
Avifauna Wildlife and
Wildlife Habitat
Archaeology Heritage

Hydrogeology underground mine water

Does not include
Health and Safety
measures which will
be required for all
site personnel

Light
Soils and Terrain

Where the term 'arsenic' is used below it includes
the following suite of contamination arsenic,
antimony, chromium, copper, zinc, lead, nickel,
vanadium

Proposed
Mitigation
Measures

Noise

Short term refers to impacts associated with
activities
Long term refers to the impacts/ consequences of
the completed the activity.

Air Quality

Effects of the Environment on the Project

Visual
Sound Quality
Life Quality
Built Environment
Economic
Societal
Public Health & Safety
Regional Development

Aesthetics and Socio-economic
Culture

Quality of Fish & Fish
Habitat
Aquatic Ecosystems
Vegetation & Wetlands
Avifauna Wildlife and
Wildlife Habitat
Archaeology Heritage

Soils and Terrain
Geochemical Stability
Waste Production
Hydrogeology underground mine water
Hydrology/Water

Environmental Effect
Arsenic contaminated
asbestos material,
Dust, noise,
waste and hazardous
waste
Traffic volumes to
disposal sites.

Noise
Light

Activity
Asbestos removal
Contaminated
materials transport
Contaminated local
earthworks
Loading
Area cleaning

Air Quality

Project Work Package
Hazardous buildings
(arsenic and asbestos
contamination. Preferred
disposal in chamber 15. B1
will receive low
contamination building
material).

Ecological

Possible Residual Impacts after Mitigation Measures are Applied (Orange Cells)
Mainly Construction
Mainly long term
Short Term
Physical Chemical
Ecological Aesthetics and Socio-economic
Culture
Geochemical Stability
Waste Production

Possible Environmental Impact Before Mitigation Measures are Applied
Mainly Long Term

Mainly Construction
Short Term
Physical Chemical

0 P 1 P P P 0 P

0

0

0

1

0

0 0

0

0 P 1 P P P 0 P P

0

Short Term: Dust and noise from activities may
Standard asbestos
1 1 1
have an impact on plants and animals. Dust is
controls
likely to cover plants and cause a temporary
reduction in photosynthesis. Dust is likely to
Dust suppression
contain low levels of arsenic and potentially
with water
asbestos, so may pose a public health and safety
impact in the short term. Noise will scare animals Dust suppression
form the site on a temporary basis. There will be an with chemicals
initial increase in stream sediments as dust enters
the streams. This material may contain traces of Settling pond and
arsenic. Run off water may be contaminated with sediment control plan
low levels of arsenic and may require collection
and treatment before release. The site will be
Wheel and
improved as asbestos containment and removal
undercarriage
will remove a health hazard. Traffic impacts could washing
result from heavy vehicle movements on roads.
Local business is expected to benefit from
Haulage vehicle
provision of goods and services.
sealing/tarping
Long Term: The removal of the buildings which in Wash and waste
some instances are currently in a state of poor
water collection and
repair and which have areas of exposed asbestos treatment
cladding represents a positive impact on the visual
environment, public health and safety and the
overall removal of contaminated material will
improve the perception of life quality.

TRP
Mill
ETP
Admin buildings and misc buildings
Town site
Shafts and hoist
Machine shop
MEG

1 0

2

0

1

0

0 0

0

Societal
Public Health & Safety
Regional Development
Plans
Effects of the Environment on the Project

Visual
Sound Quality
Life Quality
Built Environment
Economic

Hydrology/Water
Quality of Fish & Fish
Habitat
Aquatic Ecosystems
Vegetation & Wetlands
Avifauna Wildlife and
Wildlife Habitat
Archaeology Heritage

Hydrogeology underground mine water

Does not include
Health and Safety
measures which will
be required for all
site personnel

Light
Soils and Terrain

Where the term 'arsenic' is used below it includes
the following suite of contamination arsenic,
antimony, chromium, copper, zinc, lead, nickel,
vanadium

Proposed
Mitigation
Measures

Noise

Short term refers to impacts associated with
activities
Long term refers to the impacts/ consequences of
the completed the activity.

Air Quality

Effects of the Environment on the Project

Visual
Sound Quality
Life Quality
Built Environment
Economic
Societal
Public Health & Safety
Regional Development

Environmental Effect
Little or no arsenic
1 1 1 1 0 2
contamination
Some asbestos material,
Dust, noise
waste and hazardous
waste
Traffic volumes to
disposal sites.

Aesthetics and Socio-economic
Culture

Quality of Fish & Fish
Habitat
Aquatic Ecosystems
Vegetation & Wetlands
Avifauna Wildlife and
Wildlife Habitat
Archaeology Heritage

Soils and Terrain
Geochemical Stability
Waste Production
Hydrogeology underground mine water
Hydrology/Water

Noise
Light

Activity
Asbestos removal
Contaminated
materials transport
Contaminated local
earthworks
Loading
Area cleaning
Materials transport
Local earthworks

Air Quality

Project Work Package
Non Hazardous buildings
(may still contain asbestos
and contamination
assessment needed)

Ecological

Possible Residual Impacts after Mitigation Measures are Applied (Orange Cells)
Mainly Construction
Mainly long term
Short Term
Physical Chemical
Ecological Aesthetics and Socio-economic
Culture
Geochemical Stability
Waste Production

Possible Environmental Impact Before Mitigation Measures are Applied
Mainly Long Term

Mainly Construction
Short Term
Physical Chemical

0 P 1 P P P 0 P

P

0

Settling pond and sediment control plan
A shaft (heritage society
would like to retain this and
the compressor house in
addition to the museum)

Asbestos removal
Contaminated
materials transport
Contaminated local
earthworks
Loading
Area cleaning
Materials transport
Local earthworks

1 1 1 1 0 2
Little or no arsenic
contamination
Some asbestos material,
Dust, noise
waste and hazardous
waste
Traffic volumes to
disposal sites.

0

1

0

0 0

0

3 P 1 P P P 0 P P

0

Short Term: The removal of the shaft structures
would remove a potential hazard and also
potentially asbestos and arsenic contaminated
material. The removal process will create dust and
noise with similar impacts as noted above. Local
business is expected to benefit from provision of
goods and services.

1 0

2

0

1

0

0 0

0

3 P 1 P P P 0 P

P

0

1 1 0 P 0
Dust suppression
with water
Dust suppression
with chemicals
Settling pond and
sediment control plan
Wheel and
undercarriage
washing
Haulage vehicle
sealing/tarping
Wash and waste
water collection and
treatment

P

0

0

0

0 P

P

0 P 1 P P P 0 P

P

0

1 1 0 P 0
Dust suppression
with water
Dust suppression
with chemicals
Settling pond and
sediment control plan
Wheel and
undercarriage
washing
Haulage vehicle
sealing/tarping
Wash and waste
Long Term: The removal of wastes and materials water collection and
such oils and batteries with chemical contents that treatment
may be liberated over time as structures decay is
regarded as a positive impact in the long term for
environmental components such as Geohydrology
and soils as well as from an aesthetic perspective.

P

0

0

0

0 P

P

0 P 1 P P P 0 P

P

0

Long Term: The removal of the buildings which in
some instances are currently in a state of poor
repair and which have areas of exposed asbestos
cladding represents a positive impact on the visual
environment, public health and safety and the
overall removal of contaminated material will
improve the perception of life quality. If the
building is to be kept then there will be a need to
render the structure safe and to remove asbestos
material. To leave potentially harmful material in
place will increase the risk of possible future health
and safety impacts. Leaving the structure in place
will however capture some of the mine heritage.

1 1 1
Standard asbestos
controls
Dust suppression
with water
Dust suppression
with chemicals
Settling pond and
sediment control plan
Wheel and
undercarriage
washing
Haulage vehicle
sealing/tarping
Wash and waste
water collection and
treatment
Decide if structures
are safe and if they
can be stripped of
hazardous material
to leave a heritage
asset

Clean-up of Existing Waste Storage Areas
General non hazardous waste Local earthworks
disposal Recycling or dispose Materials transport
of on site.
Loading

Hazardous Waste Disposal
Local earthworks
Almost all off site disposal to Materials transport
Alberta (check transboundary Loading
issue)

Waste -tyres, scrap
metal, general junk,
cable and spare parts
haulage trucks on site
may affect noise, dust,
traffic

Batteries, waste oil,
reagents, other
hydrocarbons,

1 1 0 P 0 P

1 1 0 P 0 P

0

0

0

0

0

0

0 P

0 P

P

P

0 P 1 P P P 0 P P

0 P 1 P P P 0 P P

0

0

Short Term: Recycling of materials is seen as
positive impacts. Local business is expected to
benefit from provision of goods and services.
There is also likely to be a temporary increase of
heavy haulage vehicles in the area to remove
recyclable waste and this may create a public
safety impact in the short term. The number of
heavy haulage vehicles is however expected only
to be a small percentage of the traffic that occurs
normally.
Long Term: The removal of wastes and discard
materials is regarded as a positive impact in the
long term for virtually all environmental
components.
Short Term: Local business is expected to benefit
from provision of goods and services. As existing
and discarded on site equipment is taken out of
service there will some waste generation as not all
materials will be recyclable. There is also likely to
be a temporary increase of heavy haulage vehicles
in the area to remove recyclable waste and this
may create a public safety impact. The number of
heavy haulage vehicles is however expected only
to be a small percentage of the traffic that occurs
normally.

