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A management plan is a living document which is continually reviewed and revised throughout the 
life of the Project to ensure it meets health, safety, and environmental performance standards. This 
process of adaptive management and continual improvement (Tier 2, Volume 2, Section 17) is 
consistent with the Inuit Qaujimajatuqangit (IQ) principles of Qanuqtuurunnarniq being resourceful 
and flexible to solve problems and Pilimmaksarniq maintaining and improving skills through 
experience and practice.  
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Glossary 
 

archaeological 
site 

Site or work within the Nunavut Settlement Area of archaeological, ethnographical or 
historical importance, interest or significance or a place where an archaeological 
specimen is found, and includes explorers’ cairns 

borrow pit Excavation of low-quality fill, such as silt, clay and topsoil.  Material is usually removed 
for use at a nearby site.  

buffer strip An area of land that is left untouched to provide a natural barrier between a 
development and an adjacent area.  Buffers can be used to protect important 
ecosystem components such as wildlife habitat or water bodies, or they can be used to 
provide a visual barrier between the development and an area of human use. 

dust skirt A sheet that surrounds the outlet of a crusher to contain and minimize dust emissions. 

granular 
resources 

Materials ranging from silts to sands, gravel and cobbles that can be used for a wide 
variety of construction purposes.  

ground-ice Ice present in ground materials that dominates the geotechnical properties, and can 
cause terrain instability if thawed. 

interburden Waste material encountered within the granular resource. 

overburden Rock or soil of little or no value that is located above the desired granular deposit, and 
must be removed prior to quarrying. 

permafrost Ground that is frozen for at least two consecutive years.  Continuous permafrost is 
defined as an area where at least 90% of the land area is underlain by permafrost, while 
in discontinuous permafrost, between 10 to 90% of the land is underlain by permafrost.   

pit Excavation that is open to the air, and any associated infrastructure that is operated for 
the purpose of extracting sand, clay, marl, earth, shale, gravel, unconsolidated rock, or 
other unconsolidated materials, but not bitumen.   
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progressive 
reclamation 

Actions that can be taken during operations before permanent closure to take 
advantage of cost and operating efficiencies by using the resources available from 
ongoing operations.  It enhances environmental protection and shortens the timeframe 
for achieving the reclamation objectives.   

quarry Excavation that is open to the air and associated infrastructure that is operated for 
working, recovering or extracting rock materials by digging, cutting or blasting.  Quarries 
usually yield large stone that may then be crushed.  Commonly quarried materials 
include limestone, granite, sandstone, dolostone, marble, or other consolidated rock. 

sand or gravel pit Extraction of unconsolidated earth materials, such as sand or gravel by digging a pit. 

windrow Granular material piled into a long, continuous row. 

Source: Northern Land Use Guidelines Pits and Quarries. (INAC 2008) 
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1 Introduction 

1.1 Overview 

The AREVA Resources Canada Inc. (AREVA) Kiggavik Project (Project) is a proposed uranium ore 
mining and milling operation located in the Kivalliq region of Nunavut approximately 80 km west of 
the community of Baker Lake. 

This document is a Technical Appendix to Volume 2, Project Description, of the Kiggavik 
Environment Impact Statement (EIS).  This document includes the preliminary Borrow Pits and 
Quarry Management Plan (Plan) for the Project.  The Plan will be in effect during the construction, 
operation, and decommissioning phases of the Project.  The Plan will be made available to 
operational remote areas, the Project, AREVA’s Baker Lake office and AREVA’s corporate office. 

The Plan applies to the Kiggavik Project sites, including the Kiggavik and Sissons areas, the access 
road from Baker Lake to the Project and the access road from the Kiggavik site to the Sissons site.  

Approximately thirty potential bedrock quarries have been identified to provide rock and granular 
material for road construction. The final quarry sites will be based upon accessibility, haul distances, 
source material volume, extent of overburden, and absence of acid rock drainage (ARD) or metal 
leaching (ML) potential.  Site development will include various excavation techniques such as drilling, 
crushing, and blasting.  Proper engineering, site procedures, and compliance with the Plan will 
ensure sufficient environmental protection is in place.   

1.2 Purpose and Scope 

AREVA developed the following Plan pursuant to the Nunavut Impact Review Board (NIRB) 
guidelines for the Project to mitigate potential environmental effects associated with the development 
of borrow pits and quarry sites.  The purpose of the Plan is to provide objectives and measures to 
sustain and improve environmental performance throughout the life of the Project.  AREVA will 
mitigate any negative environmental effects associated with the use of borrow pits and quarries 
during construction, operation, and decommissioning of the Project.  The Plan will undergo regular 
review and be updated as indicated by incident investigation, regulatory change, management 
review, and when otherwise required. 
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1.3 Regulatory Guidelines and Standards 

Borrow pit or quarry development necessitates a quarry permit under the Territorial Quarrying 
Regulations, and potentially a land-use permit if activities include equipment that exceeds the 
threshold of applicable land use regulations.  For extended tenure, a quarry lease is a more 
appropriate application that extends up to ten years of operation.  Borrow pits and quarries on Inuit-
Owned Land will require a Commercial Lease through the Kivalliq Inuit Association (KIA).   Following 
issuance of a quarrying permit or lease, the Aboriginal Affairs and Northern Development Canada 
(AANDC) will enforce terms and conditions and conduct regular inspections.   

If removal of granular resources from riverbeds or lakeshores is required, AREVA must obtain a 
water licence from the Nunavut Water Board (NWB) and approval from Fisheries and Oceans 
Canada (DFO).   

The Project also falls under the Northwest Territories Waters Regulations, where a Type B licence is 
required if deposit of waste in conjunction with quarrying below ordinary high water mark or deposit 
of waste with quarrying above ordinary high water mark where there is a direct or indirect deposit of 
waste to surface water.   

Development of the Plan was strongly influenced by the AANDC, previously Indian and Northern 
Affairs Canada (INAC), Northern Land Use Guidelines Pits and Quarries (INAC, 2008).   

Blasting operations require regulatory approval through the Worker’s Safety and Compensation 
Commission (WSCC), and shall comply with the Explosive Use Act and Regulations.   

The Project is also regulated by the Mine Health and Safety Act and Regulations.   

AREVA will comply with the Species at Risk Act and associated regulations, specifically where 
AREVA is required to fence hazards such as sumps and pits.  Further mitigation measures are 
outlined in section 4.2 Mitigation.  Community engagement with local Inuit groups will be conducted 
prior to conducting land-use activities during the permitting process.   As a permit holder, AREVA 
shall not survey, investigate, excavate or alter an archaeological site without consent of the land title 
holder.   

Quarry returns will be reported monthly, and a final reclamation plan will be provided prior to 
cessation of operations. Closure and reclamation plans for the quarries and borrow pits will be 
included in the applications for their initial construction such that progressive reclamation may be 
implemented when there is no further need for any particular borrow pit or quarry. AREVA is 
committed to maintaining compliance and adhering to environmental commitments within the Plan 
and Environmental Policy.   
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1.4 Mitigation by Design, and by Management 

As outlined in Tier 3, Technical Appendix 2T, AREVA’s Environmental Protection Framework 
provides an integrated approach to facility design, mitigation, and environmental assessment, and 
outlines how the outcomes of these processes are integrated into facility construction, operation and 
decommissioning.  Furthermore, the Environmental Protection Framework outlines how the results of 
monitoring and follow-up programs are incorporated into evaluation processes which facilitate the 
identification of continual improvement initiatives and adaptive management requirements, when 
necessary.   

As part of the environmental assessment process, mitigation measures are incorporated into the 
Project to avoid and minimize potential adverse environmental effects.  Mitigation measures consist 
of industry best technologies and practices and incorporate the learning based experiences of other 
development projects.  Mitigation measures can generally be classified as mitigation by design, and 
mitigation by management, as outlined below.   

1.4.1  Mitigation by Design 

Many facility design features have been adopted to mitigate potential environmental and health 
effects and ensure worker safety. The main quarry mitigation measures by design outlined in this 
plan include: 

• Pit walls will be constructed to direct blasting and operating noise from sensitive areas 
• Conveyor, crusher, and haul trucks may be equipped with dust skirts to aid in dust 

suppression during transfer of granular material. 
• Layouts will be designed to maintain natural drainage patterns 

1.4.2 Mitigation by Management 

Many management practises mitigate potential environmental and health effects and promote safety. 
This often includes the development, use, enforcement, and revision of procedures and work 
instructions. The main mitigation measures by management outlined in this plan include: 

• Type 1 mine rock will be used to the greatest extent practical to conserve glacio-fluvial 
outwash and esker landforms 

• Machinery and equipment will undergo regular inspection to eliminate any excess 
emissions and noise. 

• When practical, non-calcareous materials from quarry sites will be used for construction 
to reduce the amount of dust-prone aggregate used 
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• Topsoil will be recovered following site development to prevent wind dispersion and loss 
of salvageable reclamation material. 

• Proper explosives handling techniques will be used to reduce dust and minimize wastage 

1.4.3 Monitoring 

Results from the monitoring of facilities and operations will be evaluated against predicted 
performance, a process to identify design and management improvement opportunities, and adaptive 
management needs. The main monitoring activities outlined in this plan include: 

• Permafrost and ground-ice extent, change in material following thaw, and wildlife 
sightings or interactions will be recorded 

• Melt waters will be monitored in accordance with the Canadian Council of Ministers of the 
Environment (CCME) Guidelines 

• Wildlife listed within the Species at Risk Act are of special concern, and will be monitored 
and, where possible, avoided during operations 

• Quarry and pit stability will be assessed to employ contingencies when required 
• Site monitoring will be conducted to assess the effectiveness of reclamation 
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2 Characterization 

2.1 Locations 

Material to be used for constructing road embankments should be either rock or granular material. 
However, there is minimal granular material of sufficient quality available along the route to consider 
using it as a source of fill. Most of the route has exposed bedrock of appropriate quality and quantity 
close to the alignment. The bedrock outcrops can be developed into suitable quarries for 
embankment fill material. Sources of granular material found along the route include till and alluvial 
deposits. Granular materials found in alluvial areas are often finer grained, ice-rich, and located in 
sensitive areas, in close proximity to water bodies, and are of small volume and relatively unmapped, 
so have not been considered as significant material sources. Glaciofluvial outwash deposits occur in 
the region, but are relatively infrequent and of minimal depth, so they also have not been considered 
as significant material sources. 

The locations of 31 potential quarry sites along the proposed Baker Lake – Kiggavik and Sissons 
access roads were identified by EBA Engineering (see Technical Appendix 2G “Kiggavik to Sissons 
Access Road” and Technical Appendix 2L “All-Season Road Report”). 

The basic road building material used throughout the length of the road will be rock excavated from 
bedrock quarries situated at various locations along the route. The surface gravel will likely be 19 to 
25 mm crushed gravel produced from the quarried rock, and will be placed in a layer approximately 
300 mm thick. 

The potential quarry locations are shown in Figure 2.1-1.  A typical potential rock quarry site is shown 
in Figure 2.1-2. Table 2.1-1 contains a summary of the individual regional geologic units occupied by 
the proposed quarries. The table also contains a range of the anticipated ARD and ML potential 
based on the available geologic information for the rock units. From this table it can be seen that the 
majority of the rock that would be excavated from quarries along the proposed route are not 
anticipated to have a significant acid rock drainage (ARD) or metal leaching (ML) potential. 
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Figure 2.1-1 Quarry Site Locations 
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Figure 2.1-2 Typical Potential Rock Quarry Site 

 

Table 2.1-1 Regional geological Mapping of Proposed Quarry Locations 

Geologic Unit 
Proposed Quarries 

within Unit 

Anticipated Acid 
Rock Drainage 

Potential 
Anticipated Metal 

Leaching Potential 

PT: Thelon Formation; quartz arenite; 
crossstratified fluvial and eolian 
sandstones. 

Q1, Q2, Q3, Q3A, Q24 None to Low None to Low 

Pwk: KetYet Group metawacke, flaggy to  
schistose, pervasive carbonate 

Q4 None to Low None to Low 

Pqz: quartzite, locally crossbedded and 
rippled; white but locally hematitic 

Q5, Q11 Low to High None to Moderate. 

Am: meta volcanic rocks; minor 
intermediate to felsic volcanic and 
volcaniclastic rocks, also undifferentiated 
meta sedimentary rocks; locally schistose. 

Q6, Q7, Q8 Volcanic rock: 
Low to Moderate 
Sedimentary rock: 
None to Low 

Volcanic rock: 
Low to Moderate 
Sedimentary rock: 
None to Low 

Ag/Agcfz: un-subdivided granitoid rocks: 
granite, granodiorite, tonalite, minor diorite 
and gabbro: biotite + hornblende; medium 
to coarse grained; foliated to gneissic. 

Q9, Q10, Q15, Q16, 
Q16A, Q17, Q17A, 
Q17B, Q17C, Q23 

None to Low None to Low 
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Table 2.1-1 Regional geological Mapping of Proposed Quarry Locations 

Geologic Unit 
Proposed Quarries 

within Unit 

Anticipated Acid 
Rock Drainage 

Potential 
Anticipated Metal 

Leaching Potential 

Atng: porphyritic to inequigranular 
granodiorite, tonalite and amphibolite; 
gneissic to layered. 

Q12, Q13, Q14 Low to Moderate Low to Moderate 

Pbd: undifferentiated diabase or 
metagabbro dykes 

Q18 None to Low None to Low 

Aqz: quartzite; massive to schistose.  Q25  Moderate to High Low 

Agn: gneiss (undifferentiated)  Q19, Q20, Q21, Q22 Low to Moderate Low to Moderate 

 

2.2 Geochemical Evaluation of Aggregate Sources 

EcoMetrix Incorporated (EcoMetrix) was retained by AREVA to complete an assessment of rock 
ARD and ML potential from identified quarry sites along the proposed Baker Lake – Kiggavik and 
Sissons access roads. During a site visit in July 2009, 33 rock samples from potential quarry sites 
were collected and submitted for Acid-Base Accounting (ABA) and metals content analysis. Each 
sample was also subjected to simplified Special Waste Extraction Procedure (SWEP) testing (see 
methodology in Technical Appendix 5F “Mine Rock Characterization and Management”). Complete 
results are provided in Attachment B and C. 

Results of ABA and metals content analyses are summarized in Table 2.2-1 and suggest that the 
aggregate samples are non-acid generating, with paste pH values ranging from 6.1 to 9.4. The total 
sulphur contents of the aggregate samples is generally low and ranges from less than 0.01 to 0.12%, 
with a mean of 0.02%. Only 5 of the 33 samples have a sulphide contents above 0.05%. The AP 
values ranges from 0.3 to 3.8 kg-CaCO3/t with a mean of 0.53 kg-CaCO3/t. The mean NP value is 
about 12 kg-CaCO3/t, ranging from nil to 60 kg-CaCO3/t. The resulting NP/AP ratios average about 
22, with all but one sample having a NP/AP ratio above 3. The rock sample collected from the 
potential quarry site Q23 has almost no NP; however the sulphide content is low at 0.01% and 
therefore does not pose a risk for acid generation. 

The range in arsenic concentrations in the samples is small, with a geometric mean value of about 
1.32 mg/kg. Concentrations are below 10 mg/kg in all samples except the sample from site Q7 that 
has an arsenic concentration of about 18 mg/kg. Uranium concentrations range between 0.1 and 4.1 
mg/kg, with a mean value of about 0.8 mg/kg. Copper concentrations range between 1.2 and 153 
mg/kg with a mean value of about 12 mg/kg. Mean concentrations of cadmium, cobalt, lead, 
molybdenum and zinc are about 0.04 mg/kg, 5.8 mg/kg, 9.4 mg/kg, 0.4 mg/kg and 30 mg/kg, 
respectively. Nickel concentrations generally range from 1.2 to 128 mg/kg, with a mean value of 
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about 5.8 mg/kg while the concentration of antimony range from 0.05 to 1.2 mg/kg, with a mean 
concentration of 0.3 mg/kg. 

The results of the SWEP testing are summarized in Table 2.2-2 as values of the equivalent mass of 
metals leached per mass of solids in units of mg/kg. The results are also presented as percentages 
of the original metal content.  Leachate pH values are acidic, ranging from 3.4 to 7.7 with a mean 
value of 5.0. The mass of arsenic leached for the aggregate samples range from about 0.003 mg/kg 
to 0.2 mg/kg, with a mean leachable arsenic content of about 0.02 mg/kg. These masses represent a 
mean leachable fraction of less than 2% of the total arsenic inventory. 

The mean leachable mass for copper is about 0.008 mg/kg representing less than 1% of the total 
copper inventory. Leachable masses for other metals of concern, including antimony, cadmium, 
cobalt, lead, molybdenum, nickel, uranium and zinc are generally below detection. 

The results of these leach tests confirm that the potential aggregate rock materials are not likely to 
represent an issue with respect to leaching of constituents of potential concern. 
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Table 2.2-1 Summary of Metal Content and Acid Base Accounting for Proposed Quarry 
Material 
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Table 2.2-2 Summary of Leachable Metal Concentrations from SWEP Testing of 
Proposed Quarry Material 
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3 Management Plan 

Quarry selection was based on accessibility, haul distance, quarry size, topography, extent of 
overburden, absence of ARD and ML potential. Upon completion of the EA and final road 
selection/routing, there will be further prioritization and assessment of the quarry sites prior to 
construction. Accessibility, haul distance, source material volume, extent of overburden and absence 
of acid rock drainage or metal leaching potential will continue to influence quarry selection. 
Prioritization of sites will also depend on the presence of active or newly discovered raptor nests and 
conformation of archaeological work. 

AREVA previously evaluated source material and its effectiveness for development, and will continue 
to assess source material during construction.  Material assessments will indicate type, extent of 
deposit, grade or quality, extent of permafrost or ground-ice, and structural and chemical properties.   

The following management practices will be employed for the duration of Project activity.  

3.1 Development 

Prior to site development, a detailed plan will be produced to include the following: 

• Planning and Design 
o consult regulatory authorities to determine permitting timelines and requirements 
o conduct community engagement activities with local Inuit organizations 
o determine duration of operation and resource estimates 
o investigate site conditions and identify access routes 
o perform or confirm archaeological survey  
o develop mitigating procedures for intercepted archaeological sites, if any 
o develop mitigating procedures for quarry site Q12 located within the Thelon River 

management area (if the potential impacts cannot be mitigated, Q12 will be eliminated as 
a quarry site) 

o ensure sufficient operating space 
o obtain surface and shallow-depth granular samples 
o determine permafrost and ground-ice extent 
o conduct geophysical surveys, if necessary 
o designate fuel storage locations and appropriate containment 
o ensure minimum of 30 m separation from sensitive environmental areas 
o consider drainage patterns in design 
o consider soil conservation, vegetation, and topography in design 
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o establish stockpiling locations 
o estimate ARD and ML potential, including 
 develop mitigating procedures  
 establish reporting requirement  

o submit final quarry design to regulatory authorities 
o develop procedures for operations, spill response, and safety 
o establish water and waste management practices 
o establish dust and noise control measures, including 
 orient quarry walls to direct blast or operating noise from sensitive areas 
 construct berms or restrict operation times to reduce noise 
 apply dust suppression through watering, installing dust skirts, and minimize 

aggregate drop height where achievable 
o verify reclamation required such as minimum overburden and vegetation 

 
• Site Development 

o quarry site boundaries marked and cleared with minimal footprint  
 when achievable, ice-rich areas remain vegetated 
 vegetation salvaged for reclamation purposes 
 clearing activities avoided during sensitive nesting periods 

o topsoil removed, covered, and stored for reclamation 
 organic layer stripped and separated from deeper mineral soil 

o overburden segregated for future reclamation 
 removal must maintain ground stability 
 grade stockpiles to reduce erosion 
 locate stockpiles away from pit operations and surface runoff 
 ensure drainage of ground-ice melt waters are collected and treated when required 

During site development, the project area will be prepared through stripping of overburden and 
vegetation, however quarry sites are dominated by exposed bedrock and support limited vegetation.  
During blast preparation, the contractor will space blasting dependant on rock fragmentation 
required.  Typically a blast hole pattern between 2.5 m x 2.5 m and 3.5 m x 3.5 m is expected to 
produce approximately 20,000 m3 of rock suitable for construction.  Aggregate quarry production 
typically takes two weeks for rock blasting preparation.   

Borrow site development utilizes conventional truck and loader operations to extract material.  
Loaders will fill buckets completely with granular material when loading the trucks for increased 
efficiency.  Bulldozers may be used to create windrows of material for the loaders when the soil is 
thawed or unstable.  Alternatively, the bulldozers may be required to extract material within the 
permafrost zone strongly bonded by ice.  Alternating operation between extracting bonded material 
and creating windrows will allow sufficient aggregate thaw for efficient loading.  Windrowed material 
will be approximately 2 to 3 m in height, and will vary in pit location depending on ease of access and 
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drainage.  Quarry and borrow pit extraction will continue throughout the operation phase and follow 
the site development plan for each proposed location.   

3.2 Operation Phase 

Processed aggregate will be used for roadway surfaces, roadway maintenance, concrete aggregate 
(sand), and coarse aggregate (stone).  Aggregate processing will be limited as the majority of 
material removed from quarries may be utilized without crushing, screening, or washing.  However, a 
crusher will be used as required.  Prior to operation, a detailed plan will be produced to include the 
following: 

• Operations 
o verify associated permits required for duration of Project  
o develop emergency and spill procedures 
o regular review of site operating procedures as practices evolve 
o establish site access and number of users 
o signage and/or fences indicative of safety concerns 
o swales or culverts installed to prevent water ponding 
o excavation avoided below water table 
o construct gentle pit slopes less prone to erosion 
o inadvertent settling filled to restore natural drainage 
o buffer strips to reduce noise, prevent sedimentation, and provide visual barrier  
 vegetation buffer strips of 100 m width around water bodies 
 visual buffers of 30 m recommended between road and pit 

o excavated material containing ground-ice handled as per the following water 
management section 

o granular material processing will include crushers, screens, wash plants, generators and 
conveyors 
 pits designed for ease of haul access 
 locate crusher on stable ground for heavy equipment support 
 washing of granular materials may be necessary; water licence may be required 
 frozen material should be crushed prior to screening 
 inadequate granular material stored for future reclamation 

Pit and Quarry development is dependent on seasonal timing.  Frozen-ground minimizes land 
disturbance and maximizes transportation efficiency, consequently restricting optimal development 
times to winter months.  The following are recommendations from the Northern Land Use Guidelines 
Pits and Quarries (INAC 2008). 

• Exploration 
o Access preferable in winter, but field programs favour summer 
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• Access and Transportation 

o Requires winter access roads unless all-season road constructed 
 

• Operations and Processing 
o favourable in summer; however permafrost conditions may limit activity to winter 
o operations may cease during spring break-up 
o washing during summer months 
o potential operational limits during critical life stages for birds, mammals, and fish  

Sediment, dust, and erosion control will be implemented throughout the life of the Project.  As 
indicated, swales, culverts, gentle slopes, vegetative buffers, seasonal operation, and erosion control 
products will be employed to reduce the Project effects.   

3.3 Closure 

A detailed reclamation plan will be developed as required by the land-use permit or lease.  The plan 
will be developed in conjunction with the site development plan to be incorporated into the design.  
Reclamation objectives are developed according to regulatory authorities and stakeholder 
expectations, site conditions, and future land use.  Following approval of a reclamation plan, 
progressive reclamation may commence during operations.  A progressive approach will reduce total 
reclamation required and final closure costs.  Following operation completion, all buildings, 
machinery, and fuel containers will be disposed of in an appropriate facility.  Garbage, blasting 
material, and stockpiles will be removed from site.  The pit or quarry will be backfilled, contoured, and 
reclaimed once extraction is complete.  Following regulatory approval of site stability, a letter of final 
clearance will indicate AREVA is no longer responsible for the pit or quarry site.   

• Reclamation 
o remove all foreign material (e.g., debris, structures, or equipment) 
o in absence of permafrost flood pits may be discussed with regulators 
o bury coarse material within pit or utilize for slope reconstruction 
o avoid using ice rich materials 
o recontour and grade overburden to eliminate stockpiles 
 contours should not disrupt drainage 

o reconstruct slopes to restore natural drainage 
 drainage ditches maintain grade and capacity for diverting runoff from reclaimed site 

to aid vegetation establishment  
 rip-rap, boulders, or roughening soil surface to slow erosion 

o restore topsoil and initiate revegetation 
 spread topsoil evenly over disturbed area 
 roughen surface to provide micro-sites for revegetation 
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 natural revegetation optimizes native species and prevents invasive plants 
o Where cliff faces exist, access restricted and safety signs installed or, where possible, 

graded to a stable slope 
o reclaim access roads 

3.4 Water Management 

The water management associated with pits and quarries is essential to prevent permafrost 
degradation and negative effects to the environment.  Water from within pits or quarries will not be 
released to surface waters without regulatory approval.   To reduce ponding and resulting permafrost 
degradation, drainage ditches or channels will be installed to divert water.  To avoid sedimentation in 
surrounding water bodies, settling ponds or impoundments will be constructed where necessary.  
Where water erosion may cause slope destabilization, erosion control products will be available (e.g., 
geotextiles, rip-rap, straw blankets).   

Thawing of ice-rich permafrost or ground-ice makes topography susceptible to slumping from pit and 
quarry operations and necessitates additional water management.  Mitigating measures will be in 
place to prevent permafrost degradation, or an alternate location considered to prevent disturbance 
to permafrost.   Drainage will be collected in a sump, and if required, will undergo testing prior to 
release.  To prevent erosion and sediment transport, side slopes will be 1H:1V to 2H:1V, to resemble 
natural topography.   Berms and silt fences may be utilized to control any excess runoff from the pit.   

Material characterization (see section 2) indicates that the majority of excavated rock would not have 
significant ARD or ML potential.  The aggregate rock materials are not likely to leach constituents of 
potential concern.  However, construction procedures will ensure only clean (ARD/ML free) 
aggregate is placed where drainage has the potential to enter fish bearing streams.  Roadway fills 
along the proposed alignment are not within drainage pathways to fish bearing streams, but through 
continued monitoring and periodic rock analysis AREVA will ensure the water sources are protected 
from ARD and ML. 
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4 Monitoring 

Project monitoring will evaluate consistency with the Plan, and operational compliance with 
regulation, leases, and permits.  Monitoring will ensure site preparation measures are meeting goals, 
water management is effective, pit walls are stable, and granular material remains suitable for use.  
Permafrost and ground-ice extent, change in material following thaw, and wildlife sightings or 
interactions will be recorded to aid in revisions to the Plan and mitigating measures.  Inspection of 
site safety, general housekeeping, drainage, and erosion control will ensure compliance with the 
Plan.  

4.1 Environmental Monitoring 

Monitoring site development, operations, and reclamation will ensure appropriate company 
performance and provide valuable data for environmental management.  Water management 
practices primarily consist of monitoring and sample analysis, especially when verifying absence of 
ARD or ML.  Melt waters will be monitored in accordance with the Canadian Council of Ministers of 
the Environment (CCME) Guidelines.  Wildlife such as caribou and species at risk will continually be 
monitored to prevent disturbances.  Bird species at risk will not be disturbed when nesting within pit 
or quarry walls.  Any nest destruction or bird mortality must be immediately reported to the Nunavut 
Wildlife Officer.  Wildlife listed within the Species at Risk Act is of special concern, and will be 
monitored and avoided during operations.  Quarry and pit stability will be assessed to employ 
contingencies when required.  Site monitoring will be conducted to assess the effectiveness of 
reclamation, and will be outlined in the land use permit.  Monitoring of reclamation success will focus 
on vegetation reestablishment, erosion control, and water within pits and quarries.   

4.2 Mitigation 

Mitigation techniques to be employed during the construction and operation of borrow and quarry pits 
will follow the guidelines set out in the Northern Land Use Guidelines Pits and Quarries (INAC 2008) 
in Table 4.2-1. 

To minimize the borrow pits required, mine rock Type 1 (see Technical Appendix 5F “Mine Rock 
Characterization and Management”) will be utilized to the greatest extent practical to conserve 
glacio-fluvial outwash and esker landforms.   

Potential measures to limit wildlife disturbance may include ceasing operation during sensitive 
migration and/or breeding periods, noise minimization, proper waste disposal to minimize wildlife 
attractants, and proper water management to avoid sedimentation in fish bearing lakes.  Further 
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mitigation measures related to Project activities and wildlife are outlined within the Technical 
Appendix 6D “Wildlife Mitigation and Monitoring”. 

To minimize noise effects quarry walls will be constructed to direct blasting and operating noise from 
sensitive areas.  Machinery and equipment will undergo regular inspection to eliminate any excess 
emissions and noise.  Conveyor, crusher, and haul trucks may be equipped with dust skirts to aid in 
dust suppression during transfer of granular material.  Watering of roads or areas exposed to wind 
erosion will reduce erosion and airborne dust particles. When practical, non-calcareous materials 
from quarry sites will be used for construction to reduce the amount of dust-prone aggregate used. 
Topsoil will be recovered following site development to prevent wind dispersion and loss of 
salvageable reclamation material.   

The Project access roads were examined during archaeological studies for the Kiggavik Project (See 
Technical Appendix 9B - Archaeology Baseline).  Additional surveys will be completed prior to 
development of new quarry sites.  In the event suspected archaeological remains are discovered, 
AREVA will notify the Department of Culture, Language, Elders and Youth (CLEY) – Government of 
Nunavut and the land resource officer.  Mitigation techniques to be employed during the construction 
and operation of borrow and quarry pits will follow the guidelines set out in the Northern Land Use 
Guidelines Pits and Quarries (INAC 2008) in the following table.  

Some of the proposed quarry locations are in close proximity to the Thelon River, a Canadian 
Heritage River. AREVA is committed to the application of the Archaeological Mitigation Plan 
(Technical Appendix 9D) during road construction.  Spill mitigation measures are outlined within 
Technical Appendix 10B - Spill Contingency and Landfarm Management Plan.   

Table 4.2-1 Pit and Quarry Environmental Concerns and Mitigation Techniques 

Development Phase Activities 
Potential Environmental 

Effects Mitigation Techniques 

site layout / site 
preparation 

• vegetation 
removal 

• soil and 
overburden 
removal 

• soil erosion 

• habitat loss 

• retain vegetation to maintain slope 
stability 

• maintain natural drainage patterns 

• maintain vegetation buffer zones to 
protect water bodies 

• construct ditches to direct runoff away 
from site 

• locate the development in a well-
drained area 

• salvage and properly store organics, 
topsoil, and overburden for use in 
reclamation 
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Table 4.2-1 Pit and Quarry Environmental Concerns and Mitigation Techniques 

Development Phase Activities 
Potential Environmental 

Effects Mitigation Techniques 

operations / monitoring • blasting 

• stockpiling 
• crushing 

• access road 
maintenance 

• soil erosion and 
sediment deposition 

• limit sediment movement using silt 
fences or straw bales 

• use rip-rap to reinforce drainage 
channel corners and water discharge 
points 

• revegetate where required to stabilize 
slopes 

• water quality impacts: 

• silt 

• fuel 
• blasting residue 

• limit sediment movement or use 
settling ponds before discharging 

• use proper fuel containment and 
handling techniques, and have spill 
kits accessible 

• use proper explosives handling 
techniques to minimize wastage 

• water ponding: 

• permafrost degradation 

• minimize sources of in-pit water by 
diverting surface water away from the 
development area 

• place ice-rich material to thaw in a 
location where melt water will not re-
enter pit 

• limit pit or quarry depth 

• dust generation • spray water and use dust skirts on 
conveyors to minimize dust 

Source: Northern Land Use Guidelines Pits and Quarries (INAC 2008) 
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5 Reporting 

Throughout the life of the Project, and following reclamation, AREVA remains committed to 
maintaining compliance with regulatory commitments and measures described within the Plan.  
Subsequent reporting will provide detailed monitoring results and accessible Project information for 
interested parties.  Community engagement will be ongoing, and reports will encompass all aspects 
of the Project.  Any wildlife interactions during quarry operations will be immediately reported to the 
Nunavut Wildlife Officer.  Discovery of archaeological remains and related actions will be reported to 
the CLEY and Land Resource Officer.  Quarry and land-use permits necessitate monthly reports to 
summarize quarry returns.  The AANDC, WSCC, and KIA inspections will be summarized within 
annual reports to demonstrate compliance with conditions outlined in operating permits and lease 
agreements.   
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6 Summary 

Through site development planning, monitoring, and implementation of mitigation measures when 
required, AREVA will maintain compliance with company standards, regulatory permits and 
authorizations through the life of the Project.  Potential for negative impacts will effectively be 
reduced through effective planning and implementation of this Plan.  Monitoring and mitigation 
measures will be in place at each borrow or quarry site.  Initial planning will incorporate company 
best practices and related technologies for efficiency and environmental protection.  Progressive 
reclamation and adoption of improved technologies will facilitate acceptable closure.  AREVA is 
committed to continual environmental improvement through all aspects of operation.  The Plan will 
undergo regular management review to assess effectiveness both operationally and environmentally.   
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Site Northing Easting UTM 
Zone Outcrop Size Relief Overburden 

Thickness Overburden Type Rock Structure

Q1 7152296 569611 14 1km x 500m 9m 0-0.2m till block, jointed in steps .3 to 1m tall
Q2 7152497 573460 14 200m x 100m 20m none none solid with minimal fractures
Q3 7150953 582450 14 250m x 150m 12m 0-0.3m ,  50% till, gravel and some boulders, solid
Q3a 7154168 582966 14 130m x 50m 5-7m 0-.5m, 60% till, gravel and some boulders, fractures, cracking in exposed areas
Q4 7154534 592218 14 extends for km in   12m none none broken rock, many fractures where exposed
Q5 7151802 595620 14 100m x 350m 15m+ 0m-0.2m, 20% till solid, parallel lines on  surface
Q6 7149269 601558 14 100x100 8-9m 0-0.2m, 10% thin till minimal fractures, solid
Q7 7149463 605945 14 100m x 60m 6-7m 50%  ob, 0-0.5m till till smooth, solid
Q8 7150419 608894 14 300m x 120m 26m 50%  ob, 0-0.5m till till smooth with some small cracks
Q9 7149630 612751 14 350 x 200m 12+ minimal some broken rock, scattered till minimal fractures, smooth and broken rock at surface
Q10 7150167 615476 14 190m  x  100m 20m 0-0.2m, 10% till and some small broken rock some small visible fractures
Q11 7147387 621693 14 230m x 80m 5m 0-0.5m, 30% till smooth with some fractures and cracking
Q12 7145056 624160 14 200m x 70m 10m 0-0.3m, 15% till smooth with some fractures and cracking
Q13 7146238 625694 14 300m x 300m 20m 0- 0.5m, 20% till Smooth, minimal fractures
Q14 7144255 626916 14 500 x 200m 10m 0-0.5m, 40% till Smooth, minimal fractures
Q15 7140904 629612 14 100m x 170m 10m 0-0.3m, 30% till Smooth, minimal fractures, and shattered rock
Q16 7139721 632427 14 250 x 250m 15m 0-0.2m, 20% till smooth with minimal fractures
Q17 7138142 636456 14 100mx 130m 10m 0-0.5m, 40% till visible fractures and shattered rock
Q18 7138389 642133 14 200x 300m 12m 0-0.2m, 10% till smooth with some fractures
Q19 7133164 360790 15 100m x 50m 10m 0-0.5m, 30% gravel, broken rock, till smooth with minimal fractures
Q20 7132996 361203 15 150m x 250m 10m 0-0.5m, 30% till and broken rock blocky and jointed
Q21 7132132 362651 15 150m x 200m 15m 0-0.3m, 40% gravel, till and some boulders smooth with striations where visible
Q22 7131929 363681 15 200m x 500m 30m 0-0.3m, 40% gravel, till and some boulders smooth with striations where visible
Q16A 7137930 634129 14 140m x 180m 3m 0-0.3m, 30% till smooth with a few shallow fractures
Q17A 7139983 637158 14 300m x 150m 9m 0-0.3m, 25% till smooth some fractures
Q17B 7141029 640436 14 100m x 50m 6m 0-0.3m, 20% till smooth with a few shallow fractures
Q17C 7141092 643710 14 150m x 80m 8m minimal till smooth with a few shallow fractures
Q24 7136455 555557 14 350m x 80m 12m 0m-0.75m, 60% till and gravel solid, no visible fractures
Q23 7136725 555021 14 50m x 50m 3m 0m-0.75m, 60% till and gravel solid, no visible fractures
Q25 7147330 563707 14 50m x 100m 8m 0m-0.75m, 60% till and gravel solid, no visible fractures
Q26 7150404 568829 14 3km x 350m 30m 0-1m, 60% till and gravel with some shattered rock solid, with minimal fractures
Q27 7126064 628481 14 3km x 800m na na na na
Q28 7127483 622273 14 3km x 2km na na na na
Q29 7127542 617110 14 5km x 800m na na na na
Q30 7151184 583943 14 na na na na na

Kiggavik Project- Potential Haul and Access Road Quarry Sites

Note - na indicates not assessed
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