
   
Mackenzie Valley

   Land and Water Board

 
 
APPLICATION FOR A NEW WATER LICENCE, AMENDMENT OF LICENCE, OR 
RENEWAL OF LICENCE. 
 
 Application/Licence No:  

(amendment or renewal only) 
 

1. Name and Mailing Address of 
Applicant 

 Contaminants and Remediation Directorate 
 Indian and Northern Affairs Canada, NT Region 
 Box 1500, Yellowknife, NT 
    X1A 1N5 
    c/o Teresa Joudrie, Director 
    Telephone:  (867) 669-2416 
    Fax:  (867) 669-2721 

2. Address of Head Office in Canada if 
Incorporate 

  

Not Applicable 

 
3. Location of Undertaking (describe and attach a map, indicating watercourses and 

location of any proposed waste deposits). 
  
Note:  Drawing, maps and reports referred to in this application are located in the Supporting 
Document Appendices. 
 
Location 
 
The Tundra Mine site is located at latitude 64°02’ N and longitude 111°10’ W approximately 230 
km northeast of Yellowknife (please refer to Drawing C02 – Project Location).  The site is 
situated on the east side of Matthews Lake and lies due south of Courageous Lake.  The 
Matthews and Courageous lakes systems comprise part of the Lockhart River drainage basin, 
which is a catchment area of approximately 26,600 km2 that ultimately drains into Great Slave 
Lake.  The Tundra Mine site is located within the Treaty 8 claim area of the Akaitcho Dene First 
Nations, the Monwhi Gogha De Nittaee Area of the Tlicho Land Claim Agreement and the North 
Slave Métis traditional lands (please refer to Map 1 – Aboriginal land claims/consultation 
regions).  The area is a migratory pathway for wildlife such as caribou, wolves and bears.  The 
larger water bodies in the area support significant fish populations.  
 
Site History 
 
Prior to the establishment of the Tundra Mine, the area was used by Aboriginal people for 
traditional harvesting activities such as fishing and hunting.  Despite this activity, there is no 
indication that the Tundra Mine site contains, or is in close proximity to burial grounds or other 
significant heritage sites. 
 
Following a period of mineral exploration activity in the early 1950’s, initial construction of the 
Tundra Mine commenced in 1957.  The principal components of the underground gold mine 
included an airstrip, mill and a network of underground workings.  Production commenced in 
March 1964, and continued until January 1968.  The Tundra Mine’s mill was reactivated from 
1983 to 1987 to process ore extracted from the nearby Salmita Mine.  When the mine’s final 
owner, Royal Oak Mines, declared bankruptcy in 1998, Indian and Northern Affairs Canada 
(INAC) assumed responsibility for the site.  Since 1998, INAC’s Contaminants and Remediation 
Directorate (CARD) has carried out maintenance and monitoring activities while concurrently 
developing a site remediation plan.  In the summer of 2007, CARD carried out activities as part 
of its Phase I remediation plan.  Phase I activities included the off-site disposal of hazardous 
materials, sealing of surface openings to the underground workings, demolition and disposal of 
buildings and equipment, and construction of an engineered landfill facility.   
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Site Characteristics 
 
At the time of mine development, Russell Lake, which formed the headwaters of a water system 
that drains to Courageous Lake, was converted into a 0.48 km2 Tailings Containment Area 
(TCA).  In the 1980’s, dams were built around the TCA shoreline on the lower northern and 
eastern sides to accommodate the addition of tailings generated from the milling of ore from the 
Salmita Mine.  After mill operations ceased in 1987, a dam was built between the Upper and 
Lower Pond to help flood exposed tailings and to prepare the site for closure (please refer to 
Drawing C03 – General Arrangement). 
 
The presence of contaminated material on site has lead to local environmental degradation, 
particularly in the downstream watersheds.  A number of drainage pathways originate from the 
Tundra mine site and they facilitate the transport of contaminants off site.  The principal 
watercourse of concern is the original drainage pathway from Russell Lake (now the TCA) into 
Hambone, Powder Mag, Sandy, Whale Tail and Courageous Lakes.  Tailings water with 
elevated arsenic concentrations is currently seeping through the East Lower Dam of the TCA 
into Hambone Lake and subsequent downstream water bodies.  Another drainage pathway 
originates at Mill Pond, a small lake just to the south of the former mill site.   
 
The Tundra Mine site has a considerable volume of contaminated material on site which will 
require consolidation, treatment and stabilization.    The contaminated material includes: 
 

• 1.2 million m3 of arsenic-impacted water in the TCA 
• 240,000 m3 of tailings solids in the TCA (in both Upper and Lower Ponds) 
• 11,700 m3 of petroleum hydrocarbon (PHC) contaminated soil and waste rock 
• 55,000 to 60,000 m3 of potentially acid generating waste rock  

 
Land Tenure 
 
The federal government currently has established land reserves (76 D/3-1-13, 76 D/3-3-10) on 
the Tundra Mine site and nearby airstrip to facilitate the remediation of the site. CARD currently 
holds a Type B Water Licence (MV2005L8-0014 expiring February 8, 2011) and a Type A Land 
Use Permit (MV2005X0031 – expiring February 8, 2011), issued by the Mackenzie Valley Land 
and Water Board to carry out activities associated with the Phase I Remedial Action Plan.   
 
The closest occurrence of land occupancy is at the Treeline Lodge, a business specializing in 
wilderness experiences and ecotourism, which is approximately 10 km from the Tundra Mine 
site by road.  Seabridge Gold Inc., a mineral exploration company, has staked mineral claims 
and has mineral leases in the immediate vicinity of the Tundra Mine footprint (please refer to 
Map 2 - Mineral claims and leases in vicinity of the Tundra Mine site).  
 
4. Description of Undertaking (describe and attach plans) 
 
The purpose of this water licence application is to gain approval to continue remediation 
activities at the Tundra Mine site.  This application summarizes the conclusions of a number of 
technical documents produced for the undertaking, specifically the Phase II Remedial Action 
Plan, Tundra Mine Site (located in Appendix A), its associated appendices, as well as other 
reports noted in Section 12 of this application.  CARD is applying for this water licence and it is 
the agency ultimately responsible for ensuring that any water licence terms and conditions are 
met.  However, the proposed activities described in this application will principally be carried out 
by a private sector remediation contractor whose work will be conducted in accordance with a 
set of detailed contract specifications.  INAC currently anticipates selecting the remediation 
contractor during the winter of 2009-2010.  Once selected, the remediation contractor will be 
required to provide a number of “submittals”, some of which pertain to environmental 
management during remediation of the site.  Key environmental documents that the remediation 
contractor will be required to provide are listed below.  CARD commits to providing the MVLWB 
with any or all of these documents as required under the terms and conditions of the regulatory 
authorizations for the remediation of the site. 
 

• Site Specific Health and Safety Plan, which includes 
o Emergency Response Plan 
o Spill Contingency Plan 
o Wildlife Management Plan 
o Fire Response Plan 

• Hydrocarbon Contaminated Materials Treatment Plan 
• Quality Control Plan (for borrow, and stockpile and processing operations and fill 

placement) 
• Water Treatment Plant Operation Plan 
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Barring any unforeseen circumstances regarding the acquisition of permits, the engagement of 
contractors, or the conduct of specific remedial activities, the Phase II remediation activities are 
anticipated to take five to seven years to complete.  With the exception of those tasks 
associated with the winter road, remediation activities will be carried out between May and 
September. Details of the work schedule are provided as a Gantt chart in Figure 1 - Proposed 
Tundra Phase 2 Work Schedule on page 25. 
 
Development of the Remediation Action Plan 
The remediation program for the Tundra Mine has been developed with the following objectives: 

• To take immediate action for the protection of human health 
• To protect the environment 
• To meet legal obligations  
• To develop solutions that are technically sound, fiscally responsible and minimize, where 

possible, future obligations for maintenance 
 
Alternative means to implement various components of the site remediation were considered in 
identifying the preferred options for the final plan.  The selection criteria used to evaluate the 
various options were broadly divided into three categories, namely 1) Environmental 
Performance; 2) Social Acceptability; and 3) Fiscal Responsibility. Section 5.0 of the RAP 
provides a detailed description of the evaluation process, however only the preferred options 
are considered in this application.  Although the preferred options are outlined in the RAP, 
several design aspects have been further refined since the finalization of that document (e.g., 
the location of capped tailings).  Where there are differences between the information presented 
in the RAP (or other documents) and this application, the methods proposed in this application 
takes precedence.   
 
 
Principal Remediation Activities 
 

A. Treatment and discharge of arsenic-impacted tailings water 
 
The remediation of tailings solids and disposal of waste rock will require the TCA to be 
drained of the water currently stored within it.  Arsenic is the key contaminant of concern in 
the water stored within the TCA.  The TCA contains approximately 1.2 million m3 of water 
with an average arsenic concentration of 1.6 mg/L.  In order to prevent significant harm to 
aquatic life downstream of the TCA, the arsenic-impacted water will require treatment 
before its discharge into the environment.  To establish a discharge concentration that is 
protective of downstream aquatic and terrestrial communities, a Human Health and 
Ecological Risk Assessment was conducted (located in Appendix D).  The results of the 
risk assessment concluded that if the arsenic-impacted water was treated to a monthly 
mean arsenic discharge criterion of 0.2 mg/L, and if the effluent was discharged over two 
or more years to Hambone Lake, downstream ecological impacts would not be significant.  
Importantly, the 0.2 mg/L criterion is also economically achievable using Best Available 
Technology.  Further discussion on the results of the risk assessment and the potential 
short- and long-term impacts of this discharge scenario are discussed in items A) and B) 
of Section 10 of this application. 
 
As is elaborated upon in Section 5.3 of the RAP, CARD undertook an evaluation of water 
treatment options that would meet the selected discharge criterion for arsenic.  A 
packaged iron co-precipitation treatment system was finally selected as the preferred 
water treatment option.  Iron co-precipitation has been widely employed at mine sites 
across Canada, including at the Giant Mine, for treatment of arsenic-impacted water.  For 
the conditions at the Tundra Mine site, and specifically for the characteristics of the 
arsenic-impacted water, iron co-precipitation can be considered the Best Available 
Technology Economically Achievable.  It has the ability to meet the discharge criterion at 
the projected flow rates (300 m3/hr) and does not require any form of pre-treatment.  
Arsenic-containing sludge precipitated in the treatment process is stable and will be 
separated from the liquid effluent using filter bags.  The filter bags will be located in an 
appropriate area of the TCA for eventual encapsulation as part of the strategy to manage 
tailings solids.  It is anticipated that 2260 m3 of sludge will be generated from the water 
treatment process. 
 
The iron co-precipitation water treatment process at the Tundra Mine site will entail the 
following steps:  

1. A concentrated iron reagent solution made from granular ferric sulphate or ferric 
chloride will be prepared. Water from the Lower Pond will be mixed with the iron 
reagent in an agitated reaction tank for approximately 30 minutes. 
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2. Hydrated lime (calcium hydroxide) may be added as a pH modifier to the agitated 
reaction tank to ensure that the treated water has a pH range around 6.0 to 8.0. 
The hydrated lime will be added as a slurry, which will have been prepared in a 
separate mixing and pumping system. 

3. Following iron and lime additions, the treatment water will enter a flocculation tank 
where a polymeric flocculant solution will be added to promote flocculation of 
suspended solids.  Arsenic will subsequently adsorb onto the ferric 
oxide/hydroxide precipitate. 

4. The flocculant will be directed to a clarifier where suspended solids will be 
removed from treated water by gravity settling.  Using filter bags, the plant will 
remove the precipitate and other solids from the treated water and then it will 
dewater the sludge product.  The filter bags will be located in an appropriate area 
of the TCA.  The bags will left in place and eventually encapsulated. 

5. Effluent from the clarifier will be pumped to sand filters that will provide an extra 
layer of treatment by helping to remove any residual suspended solids or 
dissolved arsenic. Any effluent and/or periodic backwash from the pressure filters 
will be directed to the Lower Pond. 

 
The treatment and discharge of arsenic impacted water will be seasonal and is intended to 
occur between early June to the end of September over a period of two or more years.  
The treatment plant will be designed to meet a maximum treatment rate of 300 m3/hr.  
Treated water will be discharged directly into Hambone Lake (for further details, please 
refer to Drawing C06 – Tailings Pond Dewatering).  Chemicals used for water treatment 
are proposed to be stored in the same facility as petroleum products.  Two potential 
locations have been identified (please refer to Drawing C04 – Temporary Facilities). 

 
B. Excavation and disposal of tailings solids 

 
In its current condition, the TCA presents risks to aquatic and terrestrial wildlife living 
downstream of it due to the significant inventory of potentially soluble arsenic bound within 
the tailings.  The TCA contains approximately 242,000 m3 of arsenic-rich tailings solids in 
both the Upper and Lower Ponds.  Very high concentrations of arsenic of up to 20 mg/L 
have been observed in the pore water of the submerged tailings.  Exposed tailings, such 
as along the “beach” areas of the TCA also present a risk because it has the potential to 
act as a capillary wick for soluble arsenic, which when reaching the surface, leaves 
arsenic-rich evaporites exposed to the environment that are susceptible to dissolution in 
surface waters.  The tailings also have the potential to be a source of acid-rock drainage.  
While the tailings are currently non-acid generating, testing has indicated that they are 
likely to be acid generating in the long-term if permitted to oxidize. 

 
The remediation approach for the tailings solids is to cap the material with a cover that will 
restrict the upward diffusion of soluble arsenic into surface water while also reducing the 
potential exposure of the tailings to oxygen.   The proposed cover will also provide a 
capillary break to limit the upward migration of soluble arsenic to the surface.  

 
The Phase II remediation plan requires that an estimated 62,200 m3 tailings located in the 
Upper Pond be transferred to the Lower Pond for final disposal.  The Upper Pond tailings 
will be relocated to the deepest portions of the Lower Pond, within the central and northern 
areas.  Tailings in the Lower Pond which are currently stored higher than 438.5 m in 
elevation will be relocated to lower areas.  Following the treatment and discharge of water 
from the TCA, the relocation of tailings will generally be a load, haul, dump and place 
operation. Tailings will be excavated using conventional mechanical methods with heavy 
equipment. It is assumed that sub-excavation to a depth of 0.25 m will be undertaken 
beneath the deposited tailings in the Upper Pond to ensure that all contaminated material 
has been excavated.  Due to soft ground conditions it is likely that a series of temporary 
access roads across the tailings, built at approximately 10 to 15 m spacing, will be 
required for placement of the tailings.  Waste rock will be spread over the working areas of 
the Lower Pond to permit heavy machinery to operate while limiting disturbance to the 
surface.  Following placement of tailings and waste rock, grading will be carried out to 
provide a flat finished surface prior to the construction of the engineered cover (please 
refer to Drawings C08-C012 for further details).  

 
C. Excavation, treatment and disposal of PHC contaminated soil and water rock  

 
An estimated 11,700 m3 of PHC contaminated soil and waste rock has been identified in a 
variety of locations around the Tundra Mine site, particularly around footprints of former 
buildings, such as the cookhouse and powerhouse, and within the bermed area of the 
former tank farm (please refer to Drawing C015 – Waste Rock Location and Test Pit 
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Data).  Of the total volume of hydrocarbon contaminated material reported, approximately 
75% is composed of waste rock.   
 
The remedial objectives for PHC contaminated soil and waste rock were principally 
derived through application of the Canadian Council of Ministers of the Environment 
(CCME) Canada-Wide Standards for Petroleum Hydrocarbons in Soil.  The standards 
provide guidance on how to develop site-specific remedial objectives based on the 
location of contamination (surface versus subsoil), soil texture (fine versus coarse), and 
exposure pathways for a particular type of land use.   The CCME approach uses a tiered 
framework and in the case of the Tundra Mine site, a Tier 1 assessment was conducted, 
which is a process that commences with an initial site assessment and characterization 
followed by the selection of the applicable Tier 1 (generic) remedial objectives.  
Remediation strategies that apply the Tier 1 approach tend to be conservative (i.e., they 
are typically more protective of the environment and human health than site-specific 
objectives). 
 
In developing the remedial objectives, the fact that PHC contamination at the Tundra Mine 
site is mostly located in relatively deep, coarse-grained subsoil layers was taken into 
account.  It was also noted that PHC contamination is often associated with Potentially 
Acid Generating  (PAG) and arsenic waste rock.  Due to the mine’s remote location and 
limited potential for the PHC-impacted areas to support life, consideration of any direct 
human or ecological exposure pathways was considered unnecessary when establishing 
remediation criteria for far-shore areas of contamination (i.e., >30 m from a water body).  
In this context, it was decided that the soil remediation objectives would be based on a 
Management Limits exposure pathway for coarse-grained soils. The Management Limits 
exposure pathway takes into consideration aspects such as hydrocarbon free phase 
formation, explosive hazards and buried infrastructure effects.  The remediation objectives 
are listed in Table 1 in the Far Shore Criteria column.  Soils or waste rock with 
concentrations above these values will be subject to excavation, treatment and disposal. 
 
For PHC-impacted soil within 30 metres of a body of water (denoted as near shore), such 
as in the vicinity of the former Aboveground Storage Tank farm near Bulldog Lake, Tier 1 
soil quality levels for an agricultural land use scenario were applied.  This land use 
scenario was selected as it is the most protective of groundwater in respect of any 
potential effects on aquatic life of the four land use scenarios considered by the CCME.  
The remedial objectives for F3 and F4 PHCs in near shore areas can be assumed to be 
the same as for that in the far shore areas given that such fractions are not soluble. 
 
Table 1 – Remediation Objectives for PHC Concentrations in Soil 

Near Shore Criteria (<30 metres from 
shore) 

Far Shore Criteria (>30 metres from 
shore) 

F1 Fraction 970 ppm F1 Fraction 700 ppm 
F2 Fraction 380 ppm F2 Fraction 1,000 ppm 
F3 Fraction 2,500 ppm F3 Fraction 2,500 ppm 
F4 Fraction 10,000 ppm F4 Fraction 10,000 ppm 

 
Table 2 identifies the main areas where PHC concentrations in soil have exceeded the 
remedial objectives.  Of the various fractions considered, the shorter chain hydrocarbon 
molecules, as represented by the F1 and F2 fractions, pose a greater threat to the local 
environment because they are more soluble and are more likely to migrate off-site under 
the contributing influences of surface water infiltration, elevation gradient and freeze-thaw 
cycles.  F1 and F2 fraction hydrocarbons are the dominant form of hydrocarbons found in 
soils exceeding remedial criteria thresholds 

 
 Table 2 - Location, Extent of Area and Volume of PHC Impacted Soil 

Area Extent of Contamination 
(m2) 

Estimated Volume (m3) 

Petroleum Oil and Lubricant Tank 
Aboveground Storage Tank (AST) pad  

575 945 

Former Compressor and Powerhouse 
Buildings 

1565 2110 

Bermed Fuel Storage Area 2000 5800 
Former Cookhouse 1270 1940 
Former AST on Bulldog Lake 160 170 
Mill Pad 260 720 

Total 5830 11685 
 
To address the issue of PHC-contaminated soil and waste rock at the Tundra Mine site, a 
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Land Treatment Area will be established at the former clay borrow pit east and directly 
adjacent to the TCA (please refer to Drawing C019 – Contaminated Material Treatment 
Area Plan).  The clay foundation of the Land Treatment Area is not anticipated to be 
permeable and as such, the installation of a geosynthetic liner is not thought to be 
necessary.  A perimeter berm will be constructed around the facility for surface water 
management.  A ditch serving as a collection area for any runoff water coming in contact 
with contaminated soil will be constructed within the berm.  A geosynthetic liner may be 
installed under the collection ditch in order to help capture water.  Due to low amounts of 
precipitation at the Tundra Mine site, it is anticipated that a ditch will be sufficiently large to 
store any runoff water encountered.  However, if discharge is required, it will be pumped 
back on the soil treatment piles that will be established.  Should circumstances require that 
water be released into the environment as a result of the soil treatment process, it will 
meet the Wastewater Discharge Criteria cited in Table 6 of Section 8 of this application 
before it is discharged to the TCA.  To reduce the potential risk from discharging 
hydrocarbon-impacted waste water, the remediation contractor may employ oil-water 
separator units as part of its overall water management strategy at the Land Treatment 
Facility. 
 
PHC impacted soils and waste rock will be excavated using standard excavation 
techniques and heavy equipment.  Standard erosion, sediment and drainage control 
procedures will be followed during excavation.  Any water requiring release as a result of 
dewatering contaminated soil excavation areas will meet the Wastewater Discharge 
Criteria cited in Section 8 (Table 6) of this application.  Any hydrocarbon free product that 
is encountered during the excavation and treatment of PHC-impacted soils will be 
collected, contained and eventually disposed of off-site as hazardous waste.  Excavated 
material will be transported to the Land Treatment Area and temporarily stockpiled until 
treatment takes place.  Drawing C015 depicts the locations where soils above the 
remedial objectives have been identified. 
 
The treatment proposed for PHC-impacted soils will be an ex-situ soil aeration/soil-venting 
procedure.  This method involves enhancing the volatilization of shorter chain 
hydrocarbons into the atmosphere.  It is particularly effective for soils contaminated with 
lighter fraction hydrocarbons, such as gasoline, and to a lesser extent diesel.  Soil 
treatment piles will be occasionally tilled to ensure adequate ventilation.  In order to meet 
the remedial targets, it is anticipated that the soil aeration treatment will take a minimum of 
two seasons to complete.  
 
For the remediation of PHC-contaminated soil and waste rock at the Tundra Mine Site, the 
following steps will be taken: 
 

1. After transport to the Land Treatment Facility, the excavated material will be 
segregated, using a 20mm sized screen, into oversized and undersized material.   

2. Oversized PHC contaminated material will be cleaned, if deemed necessary, to 
the Far Shore Criteria standards in a manner selected by the remediation 
contractor (eg., soil washing or steam cleaning).  

3. The oversized material will then be stockpiled for eventual disposal in the Lower 
Pond of the TCA. 

4. The undersized material will be arranged into soil piles/windrows.  The piles will be 
periodically tilled to promote the venting of hydrocarbons. 

5. The material will remain in the Land Treatment Area until confirmatory testing 
indicates that the concentrations of petroleum hydrocarbon fractions are reduced 
below remedial objectives identified in the Far Shore Criteria category of Table 1. 

6. Treated material will be hauled to the Lower Pond of the TCA where it will be 
placed, graded and compacted. 

7. The material will be encapsulated by an engineered cover (as described in Item E) 
 
As a precaution to avoid spreading PHC-contaminated material around the mine site, 
equipment will not be permitted to operate in areas where PHC-impacted soils and waste 
rock have been excavated until the results of confirmatory testing indicate that no further 
excavation is required.  Heavy equipment operating in the Land Treatment Area will be 
cleaned of PHC-contaminated soil prior to exiting the facility. 
 

D. Excavation/removal and disposal of Potentially Acid Generating waste rock 
 
Thousands of tonnes of waste rock were used as a construction material for the Tundra 
Mine.  While much of that material is isolated from the environment due to its location at 
depth in dams or under roads, an estimated 55,000 m3 to 60,000 m3 of Potentially Acid 
Generating (PAG) waste rock has been identified for remediation (please refer to Drawing 
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C015 – Waste Rock Location and Test Pit Data).  This includes rock used as foundation 
material for the mill site, as well significant quantities present in the TCA dams and in 
certain sections of the road leading from the mine site to the airstrip.  The PAG waste rock 
poses a potential long term risk to water quality at the mine site.  Should the material start 
to acidify, an increase in the dissolution of metals, particularly aluminum, copper, nickel 
and zinc might occur.  Arsenic is also bound in PAG waste rock and unlike most metals, 
arsenic leaches from waste rock under neutral conditions, although this tendency 
decreases as acidity increases.     
 
Arsenic is the main contaminant of concern associated with the waste rock.  The principal 
remediation objective regarding waste rock is to limit the potential for arsenic to dissolve 
and migrate into local water bodies.  However, the waste rock remediation strategy must 
also consider any metal leaching that could occur as a result of future acid rock drainage.  
To meet those two objectives, the Phase II remediation plan proposes to encapsulate the 
PAG waste rock in such a manner as to limit contact with surface water and to minimize 
the oxidation of minerals and metal leaching. 
 
PAG waste rock will be co-disposed with tailings in the Lower Pond of the TCA.  This 
method of disposal will reduce void spaces between rocks because of in-filling by finer 
tailings.  This will serve to reduce the waste rock’s contact with oxygen and surface water, 
thus limiting potential long term impacts.  The waste material will be further isolated from 
the surface environment by being placed under an engineered cover (as described in Item 
E of this section). 
 
During waste rock excavation, the contractor will ensure that the excavations are free of 
water while work is in progress.  Standard erosion, sediment and drainage controls will be 
implemented.  As waste rock is excavated from the mill site area, roadways and TCA 
dams, it will be placed adjacent to the excavation sites and segregated as to whether it is 
PAG and/or hydrocarbon contaminated or clean.  Hydrocarbon contaminated waste rock 
will be treated in a manner described in item D of this section.  PAG waste rock free of 
hydrocarbon contamination will be hauled to the Lower Pond for disposal.   
 

E. Construction of Engineered TCA cover 
 

The installation of an engineered cover over the Tailing Containment Area is intended to 
limit the interaction between the deposited contaminated material and the surrounding 
environment.  The proposed tailings cover will be comprised of a geosynthetic liner and 
granular fill overlay.  It is expected that following completion of the engineered cover, the 
tailings and other deposited waste material will be submerged or semi-submerged in 
water.  A wet cover of up to 0.2 m is predicted to cover the tailings at the end of the annual 
spring runoff.  Following installation of the cover, it is anticipated that in dry years or in late 
summer, water will drain or evaporate from the cover surface.  However, the underlying 
consolidated waste material, as well as most of the granular fill overlay will remain 
saturated.  
 
The geosynthetic liner will consist of a low permeability synthetic membrane composed of 
bitumen.  An approximately 0.75 metre thick layer of granular fill will be spread over the 
synthetic liner (please refer to Drawing C013 – Cover Section and Details).  Excavated 
non-PAG waste rock will be used in the cover construction to reduce the amount of borrow 
material required.  An estimated 12,000 m3 of non-PAG rock from the Mill Area and 37,000 
m3 of non-PAG rock from the dam decommissioning activities are proposed to be used in 
the construction of the TCA cover.  The remaining approximately 226,000 m3 of granular 
material needed to complete the cover will be obtained from deposits adjacent to the TCA 
and close to the airstrip (please refer to Drawing C016 – Potential Borrow Areas).  If it is 
available within the correct timeframe, waste rock and soil from the Land Treatment 
Facility may be used in the construction of the cover, however this material has not been 
factored into the overall volume of granular fill required. 
 
The main pathway of concern for arsenic mobilization is the upward diffusion of arsenic-
rich porewater in the tailings.  The installation of a synthetic liner was in part chosen due to 
its expected superior performance in reducing the potential upward flux of arsenic 
compared to that of a cover consisting solely of granular fill.  The tailings have also been 
observed to act as a capillary wick that brings soluble arsenic to the surface, resulting in 
the deposition of soluble, arsenic-rich evaporites.  The potential for such capillary action 
will be reduced through the installation of the geosynthetic liner and the coarse granular fill 
overlay.  The engineered cover is also expected to provide a largely impermeable barrier 
that will substantially reduce infiltration of surface water and air into the tailings.  The cover 
will provide a hydraulic break that will serve to limit hydrostatic pressure on the tailings 
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pore water, which is currently believed to be a contributing factor in the groundwater 
transport of contaminants away from the TCA to neighbouring lakes.   
 
A specialist contractor will be engaged to install the geosynthetic liner over the prepared 
tailings/waste rock surface.  Dams at the TCA will be decommissioned in order that the 
final elevation of the engineered cover will be within the historic water levels (438.5m) of 
Russell Lake (please refer to Drawing C014 - Tailings Dam Deconstruction Section and 
Details). A discharge channel, armoured with rip-rap, will be constructed between Russell 
Lake and Hambone Lake to facilitate surface drainage from the engineered cover (please 
refer to Figure C017 – Discharge Channel). 
 

F. Monitoring 
The Phase II remediation plan will require the monitoring of a number of project 
components to ensure that the operation is successful in meeting the project’s objectives.   
While detailed monitoring plans are not yet fully developed for many of the project 
components, the following aspects will be considered: 
 
During Remedial Activities 

• Confirmatory testing during excavation and treatment of PHC soil and waste rock. 
• Water quality monitoring during treatment and discharge of the tailings pond water. 
• Construction quality assurance and quality control testing during all earthworks. 
• QA/QC testing during installation of geomembranes. 
• Environmental performance monitoring associated with camp operations. 

 
Closure Monitoring 

• Water quality in Lower Pond (Russell Lake) and lakes downstream.   
• Hydrological Monitoring for the watersheds in which the Tundra Mine is located. 
• Geotechnical inspections of the cover over the tailings area. 
• Inspection of the discharge channel from Russell Lake. 
• Hydrogeological monitoring in and around Russell Lake (which may include 

geothermal monitoring and active layer groundwater monitoring [physical and 
geochemical] to evaluate seepage from Russell Lake). 

 
Drawing C018 (Instrumentation) depicts the proposed location of the array of monitoring 
wells, thermistors and piezometers that will be used to monitor the behaviour of the 
consolidated waste rock, soil and tailings in the TCA following remediation. 
 
In respect to surface water monitoring at the Tundra Mine site, CARD proposes that the 
Surveillance Network Program (SNP) currently approved for Water Licence MV2005L8-
0014  (Phase I remediation activities) be adopted, with appropriate modifications 
determined through this review, for the Phase II activities.  Appendix E provides maps and 
a text description of the monitoring locations for the proposed sampling program. 

 
Ancillary Activities 
 

A. Mobilization and demobilization of personnel and equipment 
 
The majority of equipment, fuel and materials used during Phase II activities will be 
transported to site by winter road from Yellowknife.  Personnel and some camp supplies 
will be flown to the site by fixed wing aircraft.  A road spur will be developed to connect 
the Tundra Mine site to the Tibbitt to Contwoyto Winter Road (please refer to Maps 3a 
and 3b - Winter Road to Tundra Mine site).   
 
The following conditions regarding construction and use of the ice road spur will be 
followed to ensure protection of water and aquatic wildlife: 

• No new areas will be cleared  
• No camps will be erected along the winter road route, except in cases of 

emergency 
• The winter road will be constructed and maintained with a minimum of 10 cm 

packed snow at all times of its use. If this cannot be met, additional water will be 
placed to create an ice surface to protect underlying vegetation 

• Only water will be used in the construction of ice bridges 
• Any ice bridge created will not hinder the flow of water 
• No stream banks will be cut 
• Approach grades on all lake and stream crossings will be minimized 
• All ice bridges and snow fills will be removed prior to break-up 
• A spill contingency plan will be in place and spill kits available during construction 
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and maintenance 
 

B. Maintenance of roads and airstrip 
 
The road network at the site and airstrip will require maintenance to ensure that they are 
in a condition that does not constitute a risk to water due to erosion and sedimentation.  
To provide greater safety, three additional vehicle turnouts will be constructed along the 
main road.  Any embankment made as part of the turnout construction will be bermed to 
direct runoff. 
 
Any maintenance activities will be in accordance with standard erosion, sediment and 
drainage controls as described in Section 10.  Dust control on the airstrip and road 
network will be undertaken as necessary using a water truck. 
 

C. Construction of access bridges 
 

In order to access borrow materials located at sources beyond the airstrip, if required, a 
temporary clear-span bridge will be constructed across the creek immediately north-west 
of the airstrip.  The bridge will be a minimum of 6 m wide and have a load bearing 
capacity of 150 tonnes.  A second similar bridge is proposed to be constructed at the 
Sandy Lake stream crossing.  Given that these bridges are likely to be longer than the 
width of the streams they are proposed to traverse, and that they probably can be 
situated on existing road beds, in-stream interference is not expected.  However, as a 
preventative measure during the construction of the bridges, procedures will be in place 
to prevent or limit the discharge of sediments in the creek.  This will include the 
installation and maintenance of silt control measures when working around the creek, if 
necessary.  Installation of these facilities will adhere to Fisheries and Oceans Canada’s 
Operational Statement regarding clear-span bridges in the Northwest Territories 
(provided in Appendix F).  CARD will continue to work with DFO representatives to 
address their concerns about any potential impacts to fish and fish habitat that the 
construction of these bridges might pose. 
 

D. Camp operations 
 
The camp will mainly consist of ATCO-type trailers that will house up to 40 persons.  
During the implementation of Phase I a similar camp was located at the main mine site.  
Due to proposed excavation activities in the vicinity of the former mine site, the camp site 
will likely be relocated.  The precise location of the camp will be finalized by the 
remediation contractor in consultation with CARD prior to initiation of site works.  
However, based on operational constraints, the camp location is expected to be near the 
airstrip, or between the airstrip and the TCA. Drawing C04 – Temporary Facilities, 
identifies the two alternative camp locations.  CARD will submit any specifications or 
details regarding the final location of the campsite to the MVLWB for its consideration. 
The camp facilities must adhere to all applicable codes, regulations and requirements 
governing camp facilities.  
 
The following camp-related activities are noted here in respect of the proposed use, or 
potential impacts, to water. 
 
Potable water use – The camp will be serviced with water that meets Health Canada 
Guidelines for Canadian Drinking Water Quality.  Potable water will be drawn from 
Matthews Lake and brought to the camp by truck.  Water quality testing of all source 
waters will be conducted prior to opening the camp facilities.  Drinking water may also be 
brought in from Yellowknife by aircraft in large volume containers.   
 
Waste disposal system – Garbage will be incinerated on a daily basis. Only combustible 
non-hazardous waste (organic, household garbage, paper and cardboard) will be burned 
in the double chamber cyclonator incinerator currently located at the Tundra mine site 
(please refer to the Appendix I for further specifications on the incinerator).  The resulting 
ash from incineration will be sealed in salvage drums to prevent access by wildlife and 
transported off-site for final disposal.  Plastics and recyclable wastes will not be 
incinerated and instead will be packaged and transported off-site to an approved waste 
management/recycling facility.     
 
Camp sewage and greywater management – Sewage and greywater generated from the 
camp will be treated via a packaged sewage and greywater treatment system.  While the 
specific type of treatment system has not been determined at this time, one likely system 
to be considered will be a membrane bioreactor treatment system.  A membrane 
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bioreactor combines a conventional biological treatment (activated sludge) with a semi-
permeable barrier that limits the discharge of suspended solids.  Such systems have 
been effectively used in a number of northern locations, such as mining camps and in 
association with major oil and gas operations.   The final decision on the selection of the 
treatment technology will be made by the remediation contractor in collaboration with 
CARD representatives prior to the establishment of the camp.   CARD will submit any 
specifications regarding the treatment system to the MVLWB for its consideration. To 
guide the remediation contractor’s selection, CARD has established, as cited in Table 3, 
performance based quality criteria that the packaged system is expected to meet. 
 
Table 3 – Proposed quality criteria for discharge from sewage treatment system 

Parameter Maximum allowable 
concentration 

ph 6 to 9 
Oil and grease 5 mg/L and none visible 
Total Suspended Solids 100mg/L 
Biological Oxygen Demand 120mg/L 
Fecal Coliforms 10,000 CFU/dL 

 
It is assumed that the packaged sewage treatment system will be set up in close 
proximity to the proposed camp site(s) (as identified in Figure C04).  Treated water will 
be discharged to Hambone Lake. CARD proposes that the compliance point for 
monitoring water potentially affected by the discharge of treated sewage be established 
at SNP station - SNP 0014-6C at the outlet of Hambone Lake (Appendix E). 
 

E. Heavy equipment maintenance 
 

Phase II remediation activities will be very dependent on heavy equipment, particularly 
excavators, dump trucks and bulldozers.  Heavy equipment will be regularly inspected 
as a preventative measure against impacts to water.  Vehicle maintenance and 
lubrication of equipment will be conducted in a manner that avoids spillage of fuels, oils, 
grease and coolants. Refueling will be done by trained personnel using equipment such 
as spill mats and drip pans, where appropriate.  Drip pans will also be placed under 
stationary equipment when there may be potential leaks.   

 
 Equipment that has been used in contaminated work areas will require decontamination 

prior to its relocation to clean or remediated areas.  The remediation contractor will be 
responsible for establishing an Equipment Decontamination Facility that will be equipped 
with a water management system to ensure that rinse water from the decontamination 
procedure is contained, treated and disposed of acceptably.  Water from the facility will 
only be considered acceptable for discharge to the TCA if it meets the quality 
requirements cited in Table 6 in Section 8 of this application.   

 
F. Fuel Storage 

 
Phase II activities will require the storage of a considerable quantity of fuel on site.  
Estimates of the proposed volumes to be stored are cited in Section 11 of the Land Use 
Permit application. The specific location of the fuel storage and dispensing facilities has 
not yet been selected, however two alternative locations have been identified (please 
refer to Drawing 04 – Temporary Facilities), both of which are located a minimum of 100 
metres from any fish-bearing water body.  The fuel dispensing area will be lined and a 
sump will be dug to collect any spills that may occur.  Double-walled, aboveground 
storage tanks are proposed for storing the large volumes of diesel fuel required. Spill 
response equipment will be kept at the storage facilities and will include fuel pumps, 
empty 200 L waste storage barrels and absorbent material sufficient to clean up a 1000 
litre spill.  The fuel storage and dispensing facilities will be inspected on a daily basis.   
 
The remediation contractor will be required to submit, for regulatory approval, a 
comprehensive Spill Contingency & Emergency Response Plan before remedial work 
commences. The plan will be kept at the fuel storage facilities for reference.  A draft 
Phase II Spill Contingency / Emergency Response Plan, which is principally based on 
the approved Phase I plan, with adjustments made to reflect the proposed changes in 
fuel quantity stored at site, is appended to this application (please refer to Appendix G).  
This draft document is provided for initial consideration, and while it is anticipated that 
the revised plan for Phase II will be very similar, the remediation contractor may choose 
to alter the contents to reflect the remedial strategy it plans to implement. 
 

G. Hazardous and non-hazardous waste handling and disposal 
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Non-hazardous wastes generated during Phase II activities will not be buried at site, but 
instead will be transported off-site for final disposal. 
 
Some hazardous waste may be generated during the remediation activities.  Hazardous 
wastes will be stored in secure containers, such as sealed 200L barrels, prior to their 
shipment off-site for final management/disposal.  The following hazardous waste items 
may be generated during Phase II activities: 

• waste petroleum products, including used oil filters  
• disposable protective gear worn during equipment decontamination   
• rinse water generated from decontamination operations that does not meet the 

discharge criteria listed in Table 6 of Section 8 
• lumber used in decontamination pads 
• oil absorbent materials used for treatment of water pumped from excavations or 

water that has come in contact with PHC contaminated materials in the Land 
Treatment Facility and is not suitable for incineration 

 
H. Extraction and utilization of borrow materials 

 
Phase II activities will require a considerable volume of borrow material, the majority of 
which will be used in the construction of the TCA cover.  However, borrow material will 
also be required in the construction of the Land Treatment Facility, for maintaining and 
upgrading access roads and the airstrip, and for establishing the camp, equipment and 
supply storage areas.   
 
Table 4 identifies the nearby borrow sources that may be used (please also refer to 
Drawing C016 – Potential Borrow Areas).  The estimated volumes of material in vicinity 
of the Tundra Mine site, in addition to any possible waste rock made available, should 
adequately meet CARD’s requirements.  In respect to the use of borrow material, INAC, 
specifically CARD and the South Mackenzie District Office, has committed to 
remediating the site in a cost effective and efficient method that aims to conserve as 
much of the available granular resource as possible for future users.  
 
Quarry permits will be obtained on an annual basis from INAC’s South Mackenzie 
District Office to ensure access to borrow materials.  Although the remediation plan will 
require significant quantities of borrow materials, because of the 1-year validity of the 
permits, the current project schedule may not make use of any quarry permits that would 
accompany this application. Therefore, CARD will secure quarry permits closer to the 
time when the materials will be required and when the land use permit is anticipated to 
be issued, possibly in December 2009.  CARD also anticipates that the provision of valid 
quarry permits to the MVLWB will be a condition of its authorizations.  
 

 Table 4 – Sources, locations and estimated volumes of borrow material 
Borrow Source Location Estimated Volume (m3) 
Airstrip 5 km north of mill site 139, 600 
West Lower Pond Area 150 m west of lower pond 90,600 
Tree Line Lodge Area 8 km northwest of mine site 204,700 
Salmita Mine Waste Rock area 10.5 km northwest of mine site 56,000 

 
The contractor will be responsible for implementing erosion and sedimentation control 
measures (as further noted in Table 8 of Section 10) when extracting borrow materials.  
Any stripped topsoil will be stockpiled in such a way that it will not have deleterious 
effects on adjacent water bodies.  During excavation, no obstruction of natural 
watercourses will be permitted.  At closure the borrow areas will be graded to blend in 
with surrounding topography to the extent feasible.  The reclamation of borrow pits will 
be carried out in a way that re-establishes natural drainage and prevents ponding of 
water.   
 
No explosives are expected to be used during the extraction of borrow material.  It has 
been noted that borrow material from the Salmita Waste Rock area may be PAG. Should 
this material be required, an assessment by an appropriately qualified Crown 
representative will be conducted before its use.  Material with ARD potential will not be 
used as a construction material. In order to minimize impacts to fish habitat adjacent to 
borrow areas, CARD will consult with DFO prior to any proposed disturbance from 
quarrying activities. 

 
5. Type of Undertaking. 
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1. Industrial   5. Agriculture   
2. Mining and Milling   6. Conservation   
3. Municipal   7. Recreation   
4. Power   8. Miscellaneous          X(Remediation)            

 
6. Water Use 

 
To obtain water        X  Flood control   
 
To cross a watercourse        X  To divert water   
 
To modify the bed or bank of    To alter the flow of, 
 a watercourse    or store water         X 
 

Other (describe): Camp use (drinking, washing and latrine), dust suppressing, equipment 
washing and decontamination. 

 
7. Quantity of water involved (litres per second, litres per day or cubic meter per year), 

including both quantity to be used and quality to be returned to source. 
 
Less than 125m3 of water per day will be drawn from Matthews Lake for use at the camp, for 
dust suppression, treating hydrocarbon impacted soils and for washing equipment at the 
Equipment Decontamination Facility.  Water used in these activities will not be returned to 
source.  It is proposed that water for potable (camp) use, of up to 50m3/day, will be obtained 
from Matthews Lake.  Up to 75m3 will be obtained on a daily basis for dust suppression, 
equipment washing and other industrial uses. 
 
8. Waste deposited (quantity, quality, treatment and disposal) 
 
TCA Water Treatment Plant 
The packaged water treatment facility to treat arsenic-impacted water at the TCA will be 
designed to process water at a maximum rate of 300 m3 per hour.  Approximately 600,000 m3 
will be treated on an annual basis.  The water treatment system will generate approximately 
2260 m3 of sludge during its operation.  The sludge will be dewatered and co-disposed with 
excavated tailings and waste rock as described in Section 4 of this application.  CARD proposes 
that the TCA water treatment system will meet the proposed criteria cited in Table 5 for 
concentrations of the listed water quality parameters.  CARD suggests that the compliance point 
for these listed water quality parameter concentrations be established at the outlet of Hambone 
Lake (SNP location SNP 0014-6C; Appendix E).  
 
Table 5 

PARAMETER AVERAGE MONTHLY 
CONCENTRATION 

MAXIMUM ALLOWABLE 
CONCENTRATION 

Total Arsenic  0.5 mg/L 1 mg/L 
Total Copper  0.01 mg/L 0.02 mg/L 
Total Lead  0.01 mg/L 0.02 mg/L 
Total Nickel 0.05 mg/L 0.10 mg/L 
Total Zinc  0.02 mg/L 0.04 mg/L 
Total Ammonia (as N)  5 mg/L 10 mg/L 
Nitrate (as N) 5 mg/L 10 mg/L 
Nitrite (as N) 0.4 mg/L 0.8 mg/L 
Total Suspended Solids  15 mg/L 30 mg/L 
pH 6-9 

 
Sewage and greywater 
Sewage and greywater generated from the camp will be treated via a packaged sewage and 
greywater treatment system; potentially a membrane bioreactor system.  CARD will submit any 
specifications regarding the treatment system to the MVLWB for its consideration. To guide the 
remediation contractor’s selection, CARD has established, as cited in Table 3, performance 
based quality criteria that the packaged system is expected to meet.  With a maximum work 
force of 40 persons, such a system is expected to generate approximately 3 m3 of sludge a 
month.  Sewage sludge can be dewatered using a filter press system then disposed of by 
incineration. 
 
Equipment Decontamination Facility 
 
If required, rinse water resulting from decontaminating equipment will be treated to meet the 
effluent quality criteria cited in Table 6.  A wastewater treatment facility will be designed to 
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ensure that wastewater meets the applicable discharge criteria, including piping to transfer liquid 
effluent and adequate storage for wastewater such that samples of wastewater can be obtained 
and analyzed prior to discharge.  Wastewater that meets the criteria in Table 6 will be 
discharged onto the ground at a location that is a minimum of 30 metres from natural drainage 
courses and 100 metres from fish bearing waters.  Any liquid effluent not conforming to the 
criteria listed in Table 6 will be stored and removed from site.   

 
 Table 6 – Quality criteria for discharge of liquid effluent 

Parameter Maximum allowable 
concentration 

Volatile Hydrocarbons 15 mg/L 
Extractable Hydrocarbons 5 mg/L 
Non-Aqueous Phase Liquid / Free 
Product 

Not present 

Phenols 20 µg/L 
pH 6-9 
Total Arsenic  1 mg/L 
Total Copper  0.02 mg/L 
Total Lead  0.02 mg/L 
Total Nickel 0.10 mg/L 
Total Zinc  0.04 mg/L 

 
Other wastewater sources 
 
All potentially impacted water associated with the remediation project, such as water from 
dewatered excavation areas will be treated in the wastewater treatment facility to meet the 
effluent quality criteria cited in Table 6.  Wastewater that meets the criteria in Table 6 will be 
released onto the ground at a location that is a minimum of 30 metres from natural drainage 
courses and 100 metres from fish bearing waters.   

 
9. Other persons or properties affected by this Undertaking (give name, mailing 

address and location). Attach a list if necessary. 
 
CARD currently holds a Type B water licence, MV2005L8-0014 and a Type A land use permit, 
MV200X0031, for this site. There are no other water licence holders in the Tundra Mine area.  
Treeline lodge possess a Land Use Permit (MV2001X0030) for its activities.  Seabridge Gold 
Inc. carries out exploratory work in the vicinity of the Tundra Mine under the authority of Land 
Use Permit (MV2003C0050).  As part of its planning, CARD has communicated with those two 
companies to ensure that the proposed Phase II remediation activities do not adversely affect 
their ability to carry out their operations. 
 
CARD has conducted a series of community engagement activities, specifically focused on 
potentially affected aboriginal communities. Community engagement is an ongoing process; a 
summary of recent efforts undertaken by CARD can be found in Appendix H of the supporting 
documents. 

 
10. Predicted environmental impacts of Undertaking and proposed mitigation. 
 
The overall impact to the environment resulting from the implementation of Phase II remediation 
activities is expected to be positive in the long term as its goal is the prevention or mitigation of 
current and future adverse impacts caused by the abandoned mine.  The current or baseline 
situation is one where contaminants, particularly arsenic, are migrating untreated from the site in 
quantities and concentrations that degrade, and if left untreated, will continue to degrade, the 
local environment. 
 
Despite the overall benefits of the project, some short-term adverse impacts may occur during 
the implementation of remediation. These potential impacts include increased 
erosion/sedimentation associated with heavy equipment operation, possible spills of 
hydrocarbons, increased noise and generation of various solid and liquid wastes.  Most of these 
impacts are expected to be either insignificant or easily mitigated using standard prevention 
techniques. CARD will monitor the remedial work being completed by the contractor and a 
resident engineer/site manager will be on site at all times to oversee the remedial work.   
 
Item C of this section provides a matrix that identifies potential impacts to the environment from 
the proposed activities.  The matrix also provides mitigation measures that will be undertaken to 
lessen or eliminate the potential adverse impacts. 

  
A. Short Term Impact from discharge of TCA treated water 
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To assist CARD in selecting a management strategy for arsenic-impacted water, a 
Human Health and Ecological Risk Assessment was commissioned (Appendix D).  The 
risk assessment examined a number of discharge scenarios in which water would be 
seasonally released over one, two, three or four year periods at different times in the 
season (early or later summer).  The risk assessment also considered the potential 
impacts that would be incurred as a result of the discharge of treated effluent with 
arsenic concentrations ranging from 0.005 mg/L to 1.6 mg/L (untreated). The study was 
primarily focused on the predicted ecological effects of effluent release on species in or 
near Hambone, Powder Mag, Sandy and Whale Tail lakes.  Exposure pathways for 
different types of aquatic species (phytoplankton, zooplankton, aquatic plants, benthos 
and fish) were considered.  Terrestrial species (loons, long-tail ducks and red foxes) 
were selected as representative land-based species for the assessment because they 
were identified as species with potentially high exposure to contaminants due to their 
interaction with aquatic plants, fish, benthos, drinking water and sediment. 
 
The principal conclusion drawn from the risk assessment was that discharge scenarios 
involving the release of treated effluent over 2 or more years at arsenic concentrations of 
up to 0.2 mg/L presented low risk for significant adverse effects.  Under this scenario, 
potential adverse effects to phytoplankton and long-tail ducks might be expected in 
Hambone and Power Mag lakes.  However, in the case of ducks, given the short 
exposure period to elevated concentrations of arsenic associated with this discharge 
scenario, as well as the fact that ducks downstream of Powder Mag Lake were not 
predicted to be affected, it can be concluded that the duck population in the vicinity of 
the Tundra Mine site will not be at significant risk.  The potential effect to phytoplankton 
from this discharge scenario is not considered to be ecologically significant.  While 
phytoplankton may be affected temporarily by the discharge of treated effluent at 0.2 mg 
As/L, the overall risk of adverse effects was judged to be low because only very 
sensitive phytoplankton species would possibly be affected, and in general 
phytoplankton would be expected to recover very quickly as arsenic concentrations in 
lake water reduce at the end of discharge.  
 
The treated effluent discharge scenarios with arsenic levels of up to 0.2 mg/L (200 μg/L) 
were shown to have only a limited short-term effect on sediment arsenic levels in all four 
lakes. Current arsenic levels measured in the Hambone, Powder Mag Lake and Sandy 
Lake sediments are higher than Canadian sediment quality guidelines. 
 
The risk assessment determined that the toxicological effects of discharging treated 
effluent over the period from mid-July to the end of September were similar to 
predictions for a discharge period from early June through late August.  While the 
toxicological effects were found to be similar, the potential negative impacts from 
elevated hydraulic loadings may be less severe for the late season discharge scenario.  
Further investigations into the physical effects of the increased hydraulic loadings are 
on-going (e.g. potential erosion). 
 
After considering the information cited above, the discharge scenario selected by CARD 
for treated effluent from the TCA is a 2-year discharge period, occurring seasonally 
between early June to late September.  The selection of this discharge period has been 
established in consultation with the Department of Fisheries and Ocean (please refer to 
Appendix J for a letter of advice from DFO).  The water treatment plant will be designed 
to treat effluent to meet an average concentration of 0.2 mg/L of arsenic.  The treated 
effluent will be discharged directly to Hambone Lake.  Treated effluent will not be 
discharged if above criteria listed in Table 5.     
 
Potential downstream physical impacts from increased flows resulting from the 
discharge of treated TCA water are also being considered.  CARD is currently engaging 
the services of a consultant to investigate possible adverse physical effects to 
downstream water bodies as a result of the proposed water discharge.  As part of that 
study, operational procedures (monitoring and adaptive management) will be identified 
to ensure that such impacts are avoided or minimized.   CARD will submit to the 
MVLWB, for its consideration, a report that describes any potential impacts and provides 
a management plan with options for preventing downstream erosion/sedimentation. 
 
The management plan is anticipated to include a framework for the regular monitoring of 
any increased erosion and potential channel modification in downstream waterways. If 
monitoring identifies any significant erosion problems, the discharge of treated water 
may be reduced, or in extreme cases, temporarily stopped. In-steam sediment and 
erosion control measures will be implemented immediately as is appropriate. 
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B. Long-Term Impact from Encapsulated Tailings  
 
The long term impact to water following the encapsulation of the TCA will principally 
depend on the distance downstream from the remediated facility.  Historic impacts to 
downstream water bodies from the Tundra Mine (e.g., sediments with elevated arsenic 
concentrations) will continue to have an effect on water quality and aquatic habitat after 
remediation.  Some arsenic, albeit much smaller quantities, is also expected to continue 
to be released from the encapsulated tailings after remediation.  As part of the Human 
Health and Ecological Risk Assessment, predictions were made regarding post-
remediation downstream arsenic concentrations.  Table 7 summarizes the results of this 
exercise for the years 2015 and 2025.  The prediction modeling for this exercise 
assumed a 2-year discharge period from the TCA commencing in 2009 with water 
treated to meet 0.2 mg/L As.  The model also assumed three possible arsenic 
concentrations in the Lower Pond; a lower bound value of 20 µg /L, a median value of 50 
µg /L and an upper bound value of 85 µg/L.   
 
As noted in Table 7, the predicted arsenic concentrations in Hambone are not expected 
to meet the Canadian Water Quality Guideline for Protection of Freshwater Aquatic Life 
(CWQG-FAL) of 0.005 mg As/L, even in the post-remediation phase.   The potential 
arsenic concentrations in the other downstream lakes depends on the initial arsenic 
concentrations considered in the Lower Pond; however in all scenarios the water quality 
in Sandy Lake and Whale Tail Lake is predicted meet the CWQG-FAL criterion.  For the 
cases where that criterion is exceeded, it should be noted that the CWQG-FAL are 
broadly applicable, conservative values that endeavor to protect the most sensitive life 
stages of the most sensitive species in aquatic ecosystems.  The CWQG-FAL values 
also aim toward concentration levels where no observable effects are expected to occur.  
Due to this inherent conservatism, not meeting the criterion does not imply that 
significant adverse environmental effects are imminent.  If fact, the site-specific 
Ecological Risk Assessment, which itself is based on several conservative assumptions, 
suggests that the risk of long-term, ecologically significant adverse effects to aquatic and 
terrestrial species in lakes downstream of the TCA in the post-remediation period is 
predicted to be low.  The only possible exception to this conclusion may be 
phytoplankton inhabiting Hambone Lake which might be adversely impacted in the event 
that concentration of arsenic in runoff from the TCA is found to be at the predicted upper 
bounds limit (85 µg /L).  Regardless, any such impacts are anticipated to be significantly 
lower than those associated with the current condition of the site.  
 
The risk assessment also examined post-remediation impact scenarios for copper and 
zinc and determined that copper and zinc levels in Hambone Lake and downstream are 
expected to remain below water quality guidelines.  
 

Table 7 – Prediction arsenic concentration in downstream water bodies 
Lower Pond 

Arsenic Level 
(µg /L) 

Year Hambone Lake 
(µg/L) 

Powder Mag 
Lake 
(µg/L) 

Sandy Lake 
(µg/L) 

Whale Tail 
Lake 
(µg/L) 

2015 17.00 2.86 0.900 0.770 20 
2025 8.35 2.37 0.861 0.768 
2015 21.30 5.14 1.030 0.781 50 
2025 20.50 4.95 1.030 0.781 
2015 35.10 7.96 1.230 0.798 85 
2025 34.60 7.96 1.230 0.798 

Shaded values indicate where concentrations exceed the (CWQG-FAL) of 5 µg As/L 
 
Over the very long-term, the potential for adverse impacts to downstream water bodies 
may slowly increase as the performance of the engineered cover reduces over time.  
Contaminants in the tailings pore water could eventually diffuse upwards through tears 
or defects in the geosynthetic liner, leading to the re-introduction of elevated arsenic 
concentrations in the surface water layer, and ultimately into downstream water bodies.  
However, because the main pathway of concern for arsenic mobilization is the upward 
diffusion of soluble arsenic, the geosynthetic liner, even in a fairly compromised 
condition with numerous perforations, could provide substantial protection against an 
upward flux of soluble arsenic.  This suggests that the performance of the liner will not 
degrade significantly for the foreseeable future.  Even if the synthetic cover becomes 
compromised, the granular fill layer should continue to provide some protection against 
the upward mobilization of contaminants.  As noted in Section 4F (pg 8), INAC has 
committed to a long-term monitoring program to evaluate the continued performance of 
the geosynthetic liner and other remedial components.   

  
C. Impact Matrix  
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The following table identifies possible impacts associated with Phase II remediation 
activities.  It provides the likely location of the impact and suggests impact mitigation 
techniques that CARD or its contractors will implement to prevent adverse impacts to the 
environment.



Table 8– Matrix of Predicted Impacts and Proposed Mitigation 
 

Type of Impact Location of possible 
impact 

Possible effects Mitigation Proposed Net Result/ Impact 
Significance 

Impacts to Groundwater 
• Water table alteration 
• Water quality changes 
• Infiltration changes 

 

Downstream and down- 
gradient of the TCA 

Arsenic-impacted water is currently migrating 
to lakes downstream and down-gradient of 
the TCA leading to elevated levels of arsenic 
in waters and sediments in those lakes.  The 
primary migration pathway is assumed to be 
leaching through the existing dams. 

None required – Following remediation, water 
levels in the TCA will be lowered to 
approximately the original level of Russell 
Lake (i.e., the dams will no longer retain 
water).  This is anticipated to significantly 
reduce the flux of arsenic contaminated water 
towards Hambone Lake.  The capping of the 
tailings with an engineered synthetic cover 
and granular layer will reduce the potential for 
upward diffusion of arsenic-rich pore water.  
In combination, these factors are anticipated 
to significantly reduce overall arsenic 
loadings to the downstream environment. 

Positive result – 
reduced arsenic loading 
predicted 

Impacts to Surface Water 
• Flow changes (short 

term) 
 

Downstream of the TCA in 
Hambone, Powder Mag and 
Sandy lakes 

The remediation of the TCA will require the 
discharge of 1.2 million m3 of water from the 
TCA to Hambone Lake, via the water 
treatment plant, over a two-year period.  This 
will temporarily alter the water balance of 
Hambone Lake, and to a lesser extent, 
downstream lakes as well.  Increased flows 
may lead to increased erosion in the streams 
that connect water bodies from Hambone 
Lake to Courageous Lake. 
 

The rate of discharge will occur at a steady 
flow and will be no greater than 300 m3/hr. 
 
CARD is currently engaging the services of a 
consultant to investigate possible adverse 
physical effects to downstream water bodies 
as a result of proposed water discharge.  As 
part of that study, operational procedures 
(monitoring and adaptive management) will 
be identified to ensure that such impacts are 
avoided or minimized.   CARD will submit to 
the MVLWB, for its consideration, a report 
that describes any potential impacts, as well 
as provides a management plan with options 
for preventing downstream 
erosion/sedimentation 
 
The management plan is anticipated to 
include a framework for the regular 

Not expected to be 
significant.  Any impact 
will be short term and 
will cease after water 
discharge is complete. 
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Type of Impact Location of possible 
impact 

Possible effects Mitigation Proposed Net Result/ Impact 
Significance 

monitoring of any increased erosion and 
potential channel modification in downstream 
waterways. If monitoring identifies any 
significant erosion problems, the discharge of 
treated water may be reduced, or in extreme 
cases, temporarily stopped. In-steam 
sediment and erosion control measures will 
be implemented immediately as is 
appropriate.  
  

Impacts to Surface Water 
• Flow changes (long 

term) 
 

Downstream of the TCA in 
Hambone, Powder Mag and 
Sandy 

Post remediation, Russell Lake (TCA) will 
begin to release water seasonally through a 
constructed discharge channel. 
 
 

The discharge channel will be armored with 
appropriate rip-rap.  The predicted annual 
discharge from Russell Lake/TCA is expected 
to be approximately 125,000 m3/year which, 
spaced over a season, should not be 
significant to downstream water bodies.  
Following remediation, flow between Russell 
Lake/TCA will be unregulated (i.e., existing 
dams will no longer retain water).  The 
hydraulic regime will therefore be closer to its 
natural condition than is the current case. 

No adverse effects 
predicted 

Impacts to Surface Water 
• Water quality changes 

from discharge of 
arsenic 

 

Downstream of the TCA As discussed in Part A and B of this section, 
discharge of arsenic-impacted water may 
have limited adverse effects on 
phytoplankton and ducks in Hambone and 
Powder Mag Lakes 

No mitigation suggested – treatment of water 
to meet a monthly average discharge 
criterion of 0.2 mg As/L is itself a mitigation 
strategy to improve the condition of the local 
environment. 

Any adverse effects will 
be limited due to the 
short term duration of 
the discharge.  The 
predicted effects are not 
considered ecologically 
significant 
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Type of Impact Location of possible 
impact 

Possible effects Mitigation Proposed Net Result/ Impact 
Significance 

Impacts to Surface Water 
• Erosion/sedimentation 

from earth moving 
and excavation 

 

Around borrow areas, road 
and airstrip upgrade areas, 
excavation sites for PAG 
waste rock and PHC-
impacted waste rock and soil, 
relocation of tailings and 
stockpiled materials. 

Sediment that enters water could increase 
turbidity and lower habitat quality for aquatic 
species, including fish.  There is also a 
potential that contaminants (e.g., arsenic 
and PHC) will be transported to receiving 
waters. 

When carrying out excavation activities in the 
vicinity of a drainage course or a body of 
water, silt fences, floating silt curtains and/or 
containment berms will be used as 
appropriate to prevent the release of 
sediment into water.  Erosion, sediment and 
drainage controls are to be maintained during 
all stages of work. 
 

No anticipated residual 
impacts 

Impacts to Surface Water 
• Potential spills of 

hydrocarbons 
• Accidental discharge 

of contaminated rinse 
water or contact water 
from Land Treatment 
Facility 

 

Fuel storage and chemical 
laydown areas, downstream 
receiving environments 
 
At mobile fuel transfer areas 
 
Land Treatment Facility for 
PHC-impacted soils 

Potential adverse effects to aquatic life and 
habitat from hydrocarbons entering water 

Major quantities of fuel will be stored in 
double-walled containers.  The fuel 
dispensing area will be lined and a sump will 
be dug to collect any spills that may occur. 
An emergency response plan will be in place 
to deal with fuel spills and other types of 
unauthorized discharges.  Spill kits will be 
available at fuel storage and dispensing 
facilities and at the Land Treatment Facility. 
Spill response training will be provided to 
personnel.  
 
Liquid waste resulting from PHC 
decontamination operations, or from 
dewatering of PHC excavation areas, will be 
filtered through oil-absorbent material.  
 
Liquid waste must meet wastewater 
discharge criteria (Table 6) before being 
discharged to the environment.  Water quality 
testing will be conducted prior to discharge.  

Will depend on severity 
and location of spill, 
however no anticipated 
residual impacts if spill 
response is timely and 
effective. 

Impacts to Surface Water 
• Potential dispersion of 

contaminated 
materials (PHC-

General site, particular at 
ingress and egress of the 
Land Treatment Facility and 
in vicinity of excavation sites 

PHC contaminated material could enter 
water bodies and threaten aquatic life  

Any equipment used in excavating or hauling 
PHC contaminated soil will be cleaned of soil 
lumps and particles prior to its mobilization to 
the next contaminated soil area. Any 

No anticipated 
significant impacts 
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Type of Impact Location of possible 
impact 

Possible effects Mitigation Proposed Net Result/ Impact 
Significance 

impacted soil and 
groundwater) around 
work site 

 

for PHC-impacted soil and 
waste rock 

contaminated soil that leaks, spills or 
otherwise leaves the piece of equipment 
during transport will be collected and 
disposed of in appropriate location. 

Impacts to Air 
• Dust generation 
• Equipment emissions 
• Garbage incineration 

Dust and vehicle emissions:  
throughout the work site, 
particularly at borrow sites, 
excavation sites, roads, 
airstrip and the TCA. 
 
Trash incineration: adjacent 
to the camp 

Dust may be generated during dry summer 
conditions at work sites and along the road 
and airstrip, potentially impacting air quality. 
 
Unsorted camp refuse could generate 
noxious fumes (i.e dioxins) if incinerated 

Maintenance of equipment will be carried out 
regularly to ensure they are running efficiently 
 
Water will be sprayed on roadways, airstrip 
and work sites to suppress dust. 
 
Camp waste will be sorted to ensure that no 
plastics are incinerated at site.  

The scale of the 
operation will unlikely 
have adverse impacts 
on local and regional air 
quality, if mitigation 
measures are 
implemented. 

Impacts to Vegetation 
• Dust 

Throughout the work site, 
particularly adjacent to 
borrow sites, excavation 
sites, roads, airstrip and the 
TCA 

Dust, generated during dry summer and 
equipment transport, could be deposited on 
adjacent vegetation. 
 

Water will be sprayed on roadways, airstrip 
and work sites to suppress dust. 

Impacts to vegetation 
from dust are not 
predicted to be 
significant 

Impacts to Vegetation 
• Habitat destruction 

Areas adjacent to the borrow 
sites or excavation sites, or at 
the site of new facilities to be 
constructed such as the 
water treatment facility  

The placement of a new water treatment will 
introduce a small footprint on vegetated 
land.  New borrow areas and the stockpiling 
of excavated material may destroy 
vegetation habitat. 

While destruction of some vegetation may be 
unavoidable, efforts to limit the footprint of 
new facilities or material stockpiles will be 
undertaken.  Efforts will be made to develop 
on previously disturbed land. 

Proposed activities will 
have an insignificant 
impact on local and 
regional vegetation 
within an overall local 
context.  Significant 
impacts to species 
populations are not 
anticipated. 

Impacts to Wildlife 
• Noise 

General site area, particularly 
around heavy equipment 
operations and the airstrip 

During Phase II activities there will be an 
increase in noise, particularly from heavy 
equipment operations, as well as from 
increased traffic at the airstrip and along the 
roads. 

Standard noise suppression devices will be 
used on heavy equipment, however, some 
noise is inevitable during operations.  The 
area is already the site of some human 
activity (lodge traffic). 
 

Some short term 
disturbance is possible.  
No long term 
disturbance is 
anticipated. 

Impacts to Wildlife 
• Impacts to fish and fish 

Downstream of the TCA 
 

The timing of water discharge from the TCA 
could affect spawning activities of fish, 

A monitoring and adaptive management 
program will be in place to respond to any 

No significant short term 
impacts are predicted if 
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Type of Impact Location of possible 
impact 

Possible effects Mitigation Proposed Net Result/ Impact 
Significance 

habitat Adjacent to the borrow area 
near Sandy Lake; 
 
Creek crossing northwest of 
the airport 
 
Adjacent to fresh water pump 

particularly arctic grayling. 
 
The discharge of 1.2 million m3 of water will 
likely prolong elevated summer flows and 
may saturate the banks of waterways, 
possibly causing localized erosion and 
sedimentation. 
 
The excavation of borrow sources next to 
Sandy Lake could impact fish-bearing 
waters. 
 
The vehicles crossing the creek to access 
borrow materials could impinge on important 
fish habitat.  
 
The fresh water pump may affect fish habitat 
due to poor placement, and it may also 
entrain fish. 

significant erosion problems.  CARD has 
engaged the services of a consultant to 
investigate this issue and provide 
management options to prevent such 
impacts.  It is anticipated that if monitoring 
identifies any significant erosion problems, 
discharge of water may be reduced, or in 
extreme cases, stopped.   Appropriate in-
steam sediment and erosion control 
measures will be implemented immediately.   
 
Borrow excavation activities adjacent to fish-
bearing waterways will be carefully 
conducted and erosion/sedimentation 
preventing equipment such as silt curtains or 
containment berms will be used as 
appropriate and necessary. 
 
A bridge will be constructed over the creek 
northwest of the airport to prevent impacts to 
graying habitat. 
 
To prevent the entrapment of fish, the water 
pipe intake will be covered with a mesh 
screen and it will be located in a suitable 
location that avoids damaging fish habitat. 

suggested mitigation 
efforts are followed.   
 
Long term impacts are 
predicted to be positive 
as improved water 
quality is anticipated. 

Impacts to Wildlife 
• Visual disturbance 
• Habitat destruction 
• Attraction to garbage 

Throughout work site Short term disturbance to wildlife is 
anticipated during Phase II activities.   
 
Some habitat destruction may be incurred 
due to extraction of borrow materials. 

A Wildlife Management Plan will be in place 
to guide the activities of the contractors to 
avoid negative impacts to local wildlife. 
 
Wildlife monitors will be hired to prevent 
incidents between workers and wildlife 
 
All garbage waste will be incinerated and 

It is anticipated that 
there will be little to no 
impact on the local 
habitat and communities 
since this activity is in 
an area of previous 
disturbance and has a 
relatively short 
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Type of Impact Location of possible 
impact 

Possible effects Mitigation Proposed Net Result/ Impact 
Significance 

then removed in order to avoid attracting 
wildlife to the sites. 

timeframe.   
 
The net impact should 
be positive as the 
remediated site will 
prevent or limit the 
exposure of wildlife to 
contaminants. 

Socio-Economic Impacts 
Effects to other land users 

Treeline Lodge operations Phase II activities may have a disruptive 
effect on Treeline Lodge operations.  The 
lodge specializes in eco-tourism pursuits, 
which might be in conflict with some 
remediation activities. 
 
 

CARD will continue to communicate with the 
the lodge operators to best plan its 
remediation program in a manner that does 
not adversely impact lodges operations. 
 

No long term impacts 
predicted as the 
remediation of the 
Tundra Mine site will 
result in an area that is 
more amenable to 
ecotourism due to the 
benefit of an enhanced 
environment. 

Socio-Economic Impacts 
Employment and business 
opportunities 

North Slave Region Phase II remediation activities will require 
the hiring of contractors to carry out the 
remediation plan. 

To enhance regional socio-economic 
benefits, all contractors bidding on the 
remediation project will be required to submit 
an Aboriginal Benefits Plan (ABP).  Each 
ABP will specify the commitment of the 
contractor to Aboriginal employment, sub-
contracting and training.  ABPs with greater 
commitments to Aboriginal content will 
receive higher scores.  These scores will then 
be combined with the technical and cost 
evaluations to determine the successful 
contractor.  The ABP commitments will be 
enforced through contractual obligations. 
 
In addition to Aboriginal benefits, the project 
is anticipated to provide significant 
contracting and employment opportunities for 

Positive short term 
socio-economic impacts 
are predicted through 
employment.  Training 
will provide long-term 
benefits by facilitating 
future employment.  The 
project is likely to assist 
in developing the 
capacity of Aboriginal 
and/or northern 
contractors.     
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Type of Impact Location of possible 
impact 

Possible effects Mitigation Proposed Net Result/ Impact 
Significance 

northerners. 
Cultural and Heritage 
Impacts 

General site area Culturally and aesthetically important sites 
might be impacted due to Phase II activities. 

The entire Tundra Mine site has been 
disturbed by past mining activity. No known 
archaeological sites lie within 150 m of the 
proposed project area.  However, should 
significant cultural sites be unearthed or 
identified in the course of work, work in that 
area will cease and the Prince of Wales 
heritage Centre will be contacted for further 
direction. 

Implementation of the 
remediation plan should 
lead to a more 
aesthetically pleasing 
site.  No anticipated 
significant impact to 
heritage sites 
anticipated. 

 
 



11. Contractors and sub-contractors (names, addresses and functions). Attach a 
list if necessary. 

 
Work will be contracted through a public tendering process. Once awarded, contractor 
information will be submitted to the inspector. 

 
 
12. Studies undertaken to date. Attach a list if necessary. 
 
BGC 2006.  Conceptual Closure Option for Tailings and Waste Rock, BGC, November 

2006. 
 
BGC 2007a. Remediation Covers – Pre-Feasibility Report, BGC, February 22, 2007. 
 
BGC 2007b.  Hydrogeology Review of the Tundra Mine; Mill Area Waste Rock Pad; 

Russell Lake Hydrology Study – Tundra Mine Remediation planning. 
 
Botz 2005.  Laboratory Water Treatability Test Results and Conceptual Cost Estimates – 

Tundra Mine Site, Water Treatment Progress Report. 
 
Botz 2008.  Water Treatment Process Screening Tundra Mine Site.  Prepared for Indian 

and Northern Affairs Canada.  Contaminants and Remediation Directorate.  March 
2008. 

 
Golder 2005.  Terrestrial and Aquatic Field Surveys and Ecological Risk Assessment of 

the Tundra Gold Mine Golder Associates Ltd.  March 2005. 
 
INAC 1992.  Guidelines for ARD Prediction in the North.  Steften, Robertson and Kirsten 

(B.C.) Inc. 
 
INAC – Reid 2004.  Water Balance Monitoring at the Salmita-Tundra Mine Site – Robert 

Reid – Water Resources Division – Indian Affairs and Northern Development, 
Yellowknife, Northwest Territories 06 December 2004 

 
INAC – Reid 2006.  Water Balance Monitoring at the Tundra Mine Site 2005, Water 

Resources Division INAC. 
 
INAC - Reid 2007.  Water Balance Monitoring at the Tundra Mine Site 2006, Water 

Resources Division INAC. 
 
INAC – Staples 2005.  Tundra Mine, NWT Environment Monitoring Program:  Water 

Quality Part C:  2003 and 2004 Results, INAC March 2005.  Filename:  Tundra 
EMP Water Quality Report Final Draft.  Water Resources Division, INAC. 

 
INAC Staples 2007.  Tundra Mine, NWT Environmental Monitoring Program:  Water 

Quality Part E:  2006 Results.  Water Resources Division, INAC. 
 
Lorax 2007a.  Tundra Mine Tailing Delineation Study. 
 
Lorax 2007b.  Tundra Mine Geochemical Assessment – Lorax Environmental, February 

2007 
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Lorax 2007c.  Re:  Response to Questions from INAC on Tundra Project Closure 

Implications.  Lorax Environmental, February 16, 2007. 
 
Price W.A.  1997.  Draft Guidelines and Recommended Methods for the Prediction of 

Metal Leaching and Acid Rock Drainage at Minesites in British Columbia.  Ministry 
of Energy and Mines.  Pg 159 

 
SENES 2006.  Tundra Mine Site Ecological Risk Assessment of Water Management 

Alternatives.  SENES  
 
SENES 2008, Final Report on Human Health and Ecological Risk Assessment of Water 

Management Alternatives Tundra Mine Site.  SENES 
 
Steffen, Robertson and Kirsten (B.C.) Inc. 2009.  Evaluation of Alternatives for the 

Relocation and Covering of the Tundra Mine Tailings. 
 
URS 2005a.  Report on 2004 Geotechnical Inspection Tundra Mines Tailings Dams.   
 
URS 2005b.  Construction Completion Report 2004 Tundra Mine Tailings Dam Repairs 

near former Salmita Mine, NWT.  
 
URS 2005c.  Report on Landfill Assessment for Non-Hazardous Debris Disposal. 
 
URS 2005d.  Contaminated Soil Delineation and Volume Estimation Tundra Mine, NWT. 
 
URS 2006.  Geochemical Assessment of Acid Rock Drainage and Metal Leaching 

Potential, Tundra Mine, NWT. 
 
13. Proposed time schedule. 
 
Assuming that no substantial delays are incurred in permitting or engaging contractors, 
the mobilization of materials and equipment for Phase II remediation activities will 
commence in February 2010 once the winter road is opened.  Phase II activities are 
expected to be completed by February 2014.  Table 9 provides a general summary of 
estimated completion dates for some important Phase II milestones (please also refer to 
Figure 1- Proposed Tundra Phase 2 Work Schedule (5-year) on page 28 for more 
details).   
 
As a contingency, CARD has also developed a 7-year remediation schedule in the event 
that the remediation contractor will require a longer time span to complete the required 
work. Table 10 provides some estimated completion dates for important Phase II 
milestones under this scenario (please also refer to Figure 1- Proposed Tundra Phase 
2 Work Schedule (7-year) on page 29 for more details).   
  

Table 9 - Milestones for Phase II activities (5-year schedule) 
Phase II Activity Milestone Predicted time for completion 

Mobilization February 2010 
Commissioning of camp and water 
treatment facility  

March 2010 

Completion of  TCA water treatment September 2011 
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Waste rock and tailings relocation September 2012 
Completion of geosynthetic line installation September 2012 
Soil cover construction over TCA September 2013 
Discharge channel construction August 2013 
Site demobilization February 2014 

 
Table 10 - Milestones for Phase II activities (7-year schedule) 

Phase II Activity Milestone Predicted time for completion 
Mobilization February 2010 
Commissioning of camp and water 
treatment facility  

March 2010 

Completion of  TCA water treatment September 2012 
Waste rock and tailings relocation September 2013 
Completion of geosynthetic line installation July 2014 
Soil cover construction over TCA September 2015 
Discharge channel construction August 2015 
Site demobilization February 2016 

 
Name (print):________________________  Signature:

 _________________ 

Title (print):    __________________   Date:
 _________________ 

 
Please make all cheques payable to “Receiver General of Canada” 

 
 
 

FOR OFFICE USE ONLY 
 
Application Fee Amount: $  Receipt No:   
 
 
Water Use Deposit Amount: $  Receipt No:   
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FIGURES



Figure 1 - Proposed Tundra Phase 2 Work Schedule (5 year) 
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Figure 2 - Proposed Tundra Phase 2 Work Schedule (7 year) 
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Supporting Documentation Appendices 
 
The following documentation has been appended to the water licence and land 
use permit applications in support of the Phase II remediation plan for the Tundra 
Mine. 
 
Follow each hyperlink to the titled document.  Larger documents (marked in red) 
might take several minutes to load.   
 

A. Phase 2 Remedial Action Plan – Tundra Mine Site, Northwest Territories (18MB) 
B. Maps  (1MB) 

1. Aboriginal land claims/consultation regions in vicinity of the Tundra Mine site 
2. Mineral claims and leases in vicinity of the Tundra Mine site 
3a. Winter road to Tundra Mine site 
3b. Winter road portage 

C. Tundra Mine Phase 2 Remediation Drawings (9.6MB) 
Drawing C01 -  Index Drawing 
Drawing C02 -  Project Location 
Drawing C03 -  General Arrangement 
Drawing C04 -  Temporary Facility Areas 
Drawing C05 -  Airstrip and Access Roads 
Drawing C06 -  Tailings Pond Dewatering 
Drawing C07 -  Water Treatment Flowsheet 
Drawing C08 -  Tailings Relocation - Current Conditions 
Drawing C09 -  Tailings Relocation - Final Configuration 
Drawing C010 -  Tailings Relocation - Areas Less Than 0.1m Thickness Outside 

Final Footprint 
Drawing C011 -  Upper Pond Tailings Relocation, Section and Details 
Drawing C012 -  Lower Pond Tailings Relocation and Sections 
Drawing C013 -  Cover Section and Details 
Drawing C014 -  Tailings Dam Deconstruction Section and Details 
Drawing C015 -  Waste Rock Location and Test Pit Data 
Drawing C016 -  Potential Borrow Areas 
Drawing C017 -  Discharge Channel 
Drawing C018 -  Instrumentation 
Drawing C019 -  Contaminated Material Treatment Area Plan 
Drawing C020 -  Site Decommissioning 
 

D. Human Health and Ecological Risk Assessments of Water Management 
Alternatives – Tundra Mine Site   (1.9MB)

E. Description of Proposed Surveillance Network Program Monitoring Points (250KB)
F. Clear-span Bridges Operational Statement  (175KB)
G. Draft Phase II Spill Contingency / Emergency Response Plan  (100KB)
H. Consultation Report  (1MB)
I. Incineration Specifications (83KB) 
J. Letter of Advice from DFO Regarding TCA Discharge (40KB)

A-PhaseIIRAP_Final.pdf
B-TundraMaps.pdf
C-TundraMinePhaseIIremediationDrawings.pdf
D-Tundra_Mine_Site_HHERA.pdf
E-SNP_monitoring_points_information.pdf
F-DFO Operational Statement on Clear-Span Bridges.pdf
G-draft_PhaseII_Spill_Contingency_Plan.pdf
H-TundraMine_PhaseII_Remediation_Consultation_Summary.pdf
I-Incinerator_Specifications.PDF
J-TundraMine_Water_Discharge-DFO_advice(2009-05-29).pdf



