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1. Purpose 
The purpose of this document is to provide a summary of the closure and reclamation 
security estimated to be required to meet the reclamation objectives outlined in the Mary 
River Interim Mine Closure and Reclamation Plan (H349000-1000-07-126-0012) for the Mary 
River Project (the ‘Project’) taking into consideration planned work in 2014 being conducted 
under Type A Water Licence 2AM-MRY1325 and the Qikiqtani Inuit Association’s 
Commercial Lease (No. Q13C301).  

The closure and reclamation security estimate was developed incorporating current site 
conditions and all applicable activities described in the Baffinland Iron Mine Corporation’s 
2014 Work Plan (October, 2013). The estimated marginal closure and reclamation security 
required to account for 2014 planned work is intended to be aggregated with previous project 
closure and reclamation security bonding and project wide totals to date are present in Table 
4-1. Any proposed reclamation credits or adjustments made on previous reclamation security 
estimates from preceding years are explicitly noted in Appendix C.  

In addition, a separate estimate of closure and reclamation security is presented in 
anticipation for work conducted under the ‘Early Revenue Phase (ERP)’ in 2014 which 
requires approval of an amended Project Certificate (Project Certificate No. 005) (the ‘Project 
Certificate’). This closure and reclamation security estimate would only apply upon approval 
of the amended Project Certificate as described in the Environmental Impact Statement for 
the Early Revenue Phase (June 2013). See Section 2.1 for more discussion of work requiring 
Early Revenue Phase approval and Table 4-1, Appendix D and Appendix E for the closure 
and reclamation security estimated to be required.  

2. Regulatory Context 
An annual adjustment to reclamation security is required under Section 9.2 of the Commercial 
Lease, No. Q13C301, agreed to between Baffinland Iron Mines Corporation (Baffinland) and 
the Qikiqtani Inuit Association (QIA) as well as a requirement under the Type ‘A’ Water 
Licence 2AM-MRY1325 (Part J, Item 3). The 2014 Marginal Reclamation and Closure 
Security Estimate therefore represents Baffinland’s proposed annual adjustment to 
reclamation security. The 2014 Marginal Reclamation and Closure Security Estimate has 
been developed in accordance with conditions outlined within Section 9.2 of the Commercial 
Lease; conditions outlined within Type A Water Licence 2AM-MRY1325, Part J, Item 3 and  
Schedule J; and in consideration of the QIA Abandonment and Reclamation (A&R) Policy 
(QIA, 2013). 
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2.1 2014 Marginal Reclamation and Closure Security Estimate for ERP 
Activities 
As stated in correspondence to the NIRB on January 13, 2013 and in the Mary River Project 
2014 Work Plan, due to various business drivers, Baffinland proposes to make changes to 
the schedule and some activities in the initial stages of project development associated with 
the Mary River Project Proposal for which the NIRB recently issued Project Certificate.  

In its request to the NIRB, Baffinland indicated that although the Proponent remains 
committed in the long-term to developing the Project as authorized in the Project Certificate, 
in the short term Baffinland proposes to change some development activities and project 
timelines to accommodate a proposed “Early Revenue Phase” which would include 
development of a nominal 3.5 million tonnes per annum (Mt/a) road haulage operation from 
the Mary River mine site to a port facility at Milne Inlet for shipping of iron ore during the open 
water season. As noted by Baffinland, this development option was presented previously as a 
project alternative, and was included within the initial technical review of the Draft 
Environmental Impact Statement for the Mary River Project Proposal.  

Baffinland recognizes that this Early Revenue Phase will require an amendment to the 
Project Certificate which in turn requires the submission and review of an Environmental 
Impact Statement. In accordance to the directives issued by the NIRB, Baffinland completed 
its Environmental Impact Assessment for the Early Revenue Phase (ERP) of the Project in 
June 2013. The proposal is subjected to the NIRB review process which is expected to be 
completed by the first quarter of 2014.  

If a favourable decision is granted from the Minister of AANDC with respect to the ERP, and 
subject to obtaining any amendments (if any) which might be necessary to the Water Licence, 
Baffinland will proceed with the construction of facilities required for the completion of the 
ERP. The work that requires ERP approval has therefore been considered in the 2014 
Marginal Reclamation and Closure Security Estimate and the incremental reclamation 
security estimated to be required to account for these activities is presented in Table 4-1, 
Appendix D, and Appendix E. The 2014 Marginal Reclamation and Closure Security Estimate 
for ERP Activities would only apply upon approval of the amended Project Certificate as 
described in the Environmental Impact Statement for the Early Revenue Phase (June 2013). 
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3. 2014 Planned Marginal Activities 
The 2014 Marginal Reclamation and Closure Security Estimate was developed to estimate 
the closure and reclamation security required for planned activities not captured in previous 
estimates of the Project1

• The development and construction of infrastructure required for site capture at Milne Port 
and the Mine Site for the launching of the Mary River Project.  

. As described in the 2014 Work Plan (Baffinland, October 2013), 
planned marginal work in 2014 being conducted under the current Project Certificate and 
Type A Water Licence 2AM-MRY1325 includes: 

• For Milne Port, it is expected that sealifts will occur during open water (approximately 
between July 15 and October 1, 2014). An estimated 7 vessels (dimension of barges 
approximately 35 m x 140 m) will be necessary to transport the equipment and material 
required for the execution of the 2014 work. Material, equipment, fuel and supplies 
required for construction activities at the Mine Site and the operation of the Mary River 
facilities will be transported to the Mine Site via the Tote Road year round. 

• Ongoing environmental baseline data collection and geotechnical drilling in order to 
sustain the development of the Project. These activities will resume at the Milne Port site, 
along the Tote Road, at the Mine Site, at numerous quarry sites and at other Project 
development areas.  

• Continual environmental monitoring in accordance with the approved environmental 
management monitoring and mitigation plans. 

• Continued archaeological surveys at Project component areas as required. 

3.1 Planned Progressive Reclamation in 2014 
There will also be continued progressive reclamation of areas currently used and previously 
used in association with drilling, bulk sample, and historical exploration programs. It should 
be noted no progressive reclamation credits have been applied for in the 2014 Marginal 
Reclamation and Closure Security Estimate for any planned progressive reclamation 
conducted in 2014. Progressive reclamation plans in 2014 will include:  

• Implementation of an action plan, developed and submitted in 2013, to address concerns 
from stakeholders about long term salt storage. 

• Implementation of a program to dispose of existing inventory incinerator bottom ash in 
the existing Mary River Landfill and the development of a plan to manage and dispose of 
ash being generated on an ongoing basis. 

                                                      
1 Previous reclamation security applied to the Project is described in the 2013 Work Plan Marginal Closure Cost 
Summary (H349000-1000-07-245-0001) and Mary River Exploration Project Abandonment and Reclamation Plan 
(H349000-1000-07-126-0016) documents.  
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• Completion of the decommissioning of the existing bladder farm at Milne Inlet and Mary 
River including the transport of hydrocarbon impacted soils to the planned landfarm 
facility.  

• Continue the development and implementation of a long term multi-year plan to address 
localized areas of permafrost melting associated with current borrow areas, and taking 
into consideration the longer term designs for the Tote Road upgrades and new quarry 
development. 

• Demobilization of equipment and supplies not required for near term activities, as well as 
the current inventory of hazardous waste and other materials by means of sealift from 
Milne Port. 

• Continued development of the Mine Site landfill and deposition of non-hazardous wastes 
in accordance with the landfill operations and maintenance manual.  

• Discharge of treated sewage stored in existing PWSP’s at Mary River Camp and Milne 
Inlet after treatment. Two periods of discharge are planned, the first corresponding to 
freshet (May-June), and the second later in the summer if required.  

• Ongoing removal from the site, or safe dispose on-site infrastructure, equipment, and 
supplies no longer required for ongoing construction and operations. The items are 
defined by the Mary River Project Interim Abandonment and Reclamation Plan, and 
include infrastructure and site materials, fuel caches, drums, barrels, buildings and 
contents, docks, water pumps and lines, material and equipment prior to the expiry of 
applicable permits. Roads, if any, will be re-graded to match the natural contour in order 
to reduce erosion. 

• Unless otherwise identified within the approved Abandonment and Reclamation Plan 
under this Licence, where roads are no longer in use, BIMC will remove culverts and 
open the natural drainage channels. In carrying out this activity, measures will be 
implemented to minimize erosion and sedimentation.  

• Areas that have been contaminated by hydrocarbons from normal fuel transfer, handling, 
and storage activities will be reclaimed to meet objectives as outlined in the Government 
of Nunavut’s Environmental Guideline for Site Remediation, 2010. The use of reclaimed 
soils for the purpose of back fill or general site grading may be carried out only upon 
consultation and approval by the Government of Nunavut, Department of Environment 
and an Inspector. 

3.2 2014 Planned Marginal Activities under ERP  
As discussed on Section 2.1, upon approval of the amended Project Certificate as described 
in the Environmental Impact Assessment for the Early Revenue Phase (June 2013) additional 
on-site activities are planned and therefore have been considered in the 2014 Marginal 
Reclamation and Closure Security estimate. If these activities were conducted, the 2014 
Marginal Reclamation and Closure Security Estimate for ERP Activities estimate would apply. 
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Construction activities for the ERP, which would only commence once the addendum to 
Project Certificate is granted, consist of the following: 

• Milne Port Construction: 

 Receive marine equipment in order to install and construct dock structure for the Ore 
Dock 

 Receive stacker reclaimers and ship loaders 

 Develop Ore Stacking Systems for Material Handling 

 Construct Stockpile Settling Ponds. 

The incremental reclamation security estimated to be required to account for these activities 
is presented in Table 4-1, Appendix D, and Appendix E. 

The 2014 Marginal Reclamation and Closure Security Estimate to support the 2014 Work 
Plan (Baffinland, October 2013) has been developed in accordance to principles, 
methodology, and closure objectives defined within the Mary River Project Interim 
Abandonment and Reclamation Plan (H349000-1000-07-126-0012). The 2014 Marginal 
Reclamation and Closure Security Estimate is presented as two separate costs to allow for 
estimated security to be differentiated between activities being conducted in 2014 which 
require an amendment to the Project Certificate (‘ERP activities’) and activities being 
conducted in 2014 which have already been approved under the current Project Certificate 
and Type A Water Licence (2AM-MRY 1325). Both of these marginal reclamation and closure 
security estimates were developed using Mining RECLAIM Methodology (development 
sponsored by AANDC). The marginal reclamation and closure security estimated to be 
required for activities planned to be conducted in 2014 already approved under the current 
Project Certificate is presented in Table 4-1, Appendix B and Appendix C. The marginal 
reclamation and closure security estimated to be required for ERP activities in 2014 is 
presented in Table 4-1, Appendix D, and Appendix E. 

Mining RECLAIM methodology is based on project components and a cost estimate for each 
reclamation activity that is required to be performed for each project component to meet 
reclamation objectives. The reclamation cost is based on a functional unit for that project 
component (e.g. m2 for building foot print, m3 for earthworks, etc.). Then, based on per unit 
costs provided by the developers or the users, a unit cost is applied for performing 
reclamation activities on that functional unit of the Project. Unit cost developed by Baffinland 
are used as much as possible and when deemed appropriate. When project specific unit 
costs are unknown, pre-determined RECLAIM ‘unit’ costs associated to reclaim the project 
component are used. Unit costs are always selected at the most conservative (highest) level 
possible in RECLAIM, unless noted otherwise, to increase conservatism in the estimate and 
to allow for project characteristics (mainly climate and remoteness). In addition, it should be 
noted RECLAIM unit costs are derived from a database of unit costs for reclamation activities 
based on operating experience at northern sites across the Canadian Arctic (see whitepaper: 
The Reclaim Model, Brodie & Milburn, 2001) and therefore are assumed to be the most 
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accurate reclamation unit costs available that reflect Mary River Project conditions. The most 
recent update of the RECLAIM model occurred in 2009. The use of RECLAIM was also 
supported as the methodology of choice to estimate reclamation security by the Nunavut 
Securities Working Group (see Nunavut Securities Working Group, Over Bonding and 
Reclamation Guidelines Presentation, April 10, 2013) assuming that current unit rates are 
used whenever possible as is the case in the Mary River 2014 Marginal Closure Cost 
Estimate. Unit costs in RECLAIM are inclusive of fuel, labour, and equipment costs.  

This unit cost approach is essentially an amalgamation of the person-day and equipment 
hour estimate used in other model types while also taking into consideration the required fuel. 
Contingency is established based on user experience and the level of confidence the user 
has in the accuracy of the representative costs for reclamation of the Project. In this case, a 
contingency of 10% for all activities was chosen. This level of contingency was determined 
based on review of the Qikiqtani Inuit Association (QIA) Abandonment and Reclamation 
Policy for Inuit Owned Lands (2013), Appendix D and BIMC experience in North Baffin Island 
supported by contributions from its consultant, Hatch. Reclamation activities required for the 
planned marginal activities being conducted in 2014 for the Mary River Project are 
predominantly an earthworks exercise with simple demolition. High allowances for 
contingency are not required as the reclamation program will be relatively simple.  

The 2014 Marginal Reclamation and Closure Security Estimate also includes a 5% allowance 
for Project Management to all closure estimates. This is deemed sufficient based on 
Baffinland and its consultant, Hatch’s evaluation that the resulting amount from a 5% 
multiplier would be sufficient to allow for overall management of marginal reclamation 
activities required for planned work in 2014. 

Note: The Mining RECLAIM Excel model was requested to be used and provided by 
Aboriginal Affairs and Northern Development Canada (AANDC) (formerly Department of 
Indian and Northern Affairs Canada (INAC)).  

Based on calculations of the RECLAIM Model, the cost of reclamation of the Mary River 
Project is presented in Table 4-1. 

Note that the estimate of closure costs will be an iterative process that will be reviewed and 
re-evaluated as necessary annually to allow for project changes and updated costs. This 
document represents current understanding at time of publishing in 2013 and represents the 
estimated closure cost to reclaim the site at the end of 2014. The next revision is expected in 
Q3, 2014 before the start of 2015 field operations that will capture all project components 
expected on-site in 2015 as well as any redefined costs.  

3.3 Closure Scenario 
The 2014 Marginal Reclamation and Closure Security Estimate is based on a scenario that 
assumes all planned activities for 2014 have taken place on site. See Appendix C for full list 
of assumptions of the closure scenario for activities planned to be conducted in 2014 that 
have already been approved under the current Project Certificate and Appendix C for full list 
of assumptions of the closure scenario for ERP activities. The closure scenario is specially 



  
Baffinland Iron Mines Corporation - Mary River Project  

Work Plan - October 31, 2013 
2014 Marginal Reclamation and Closure Security Estimate 

   
 

 

H349000-1000-07-126-0017, Rev. 0 
Page 7 

  © Hatch  2013/10  
 

critical in relation to fuel as it is assumed all fuel on-site will not be available at time of 
reclamation (as per QIA Policy, see Appendix A) and fuel inventory fluctuates throughout 
2014. Therefore to be conservative, the 2014 Marginal Reclamation and Closure Security 
Estimate considers the worst case scenario with fuel and includes a cost allocation for fuel 
removal after fuel tanks are full after the 2014 sealift, i.e., highest quantity of fuel on site after 
commencement of 2014 Work Plan.  

4. 2014 Marginal Reclamation and Closure Security Estimate 
Summary  
Table 4-1 with total costs and Table 4-2 with a categorized breakdown presents a summary 
of the 2014 Marginal Reclamation and Closure Security Estimate to support the 2014 Work 
Plan (Baffinland, October 2013) in accordance to principles, methodology, and closure 
objectives defined within the Mary River Project Interim Abandonment and Reclamation Plan 
(H349000-1000-07-126-0012).The estimated marginal reclamation and closure security 
required project-wide is presented by project component, required marginal reclamation and 
closure security based on land ownership, and required marginal reclamation and closure 
security by assumed land and water liability.  

Table 4-1: Mary River Project Total Closure and Reclamation Security Summary 

Liability 
Allocation 

Total Security 
for Type A 

Water License 
in 2013 

Mary River 
Exploration 

Project Closure 
Cost Estimate 

(Type B 
Renewal) 

2014 Work Plan 
Marginal Closure 

Estimate – 
Approved 
Activities 

2014 Work 
Plan Marginal 

Closure 
Estimate – 

ERP Activities 

Total 2014 
Closure 

Estimate for 
Mary River 

Project 

Total Project-
Wide Security 

for 2014 

TOTAL $35,994,000 $1,247,000 $3,315,000 $279,000 $3,594,000 $40,835,000 

IOL 

Land $33,840,000 $147,000 $3,150,000 $279,000 $3,428,000 $37,415,000 

Water $2,154,000 $18,000 $0 $0 $0 $2,172,000 

Total 
IOL $35,994,000 $165,000 $3,150,000 $279,000 $3,428, 000 $39,588,000 

Crown 

Land $0 $1,082,000 $166,000 $0 $166,000 $1,247,000 

Water $0 $0 $0 $0 $0 $0 

Total 
Crown $0 $1,082,000 $166,000 $0 $166,000 $1,247,000 

**Rounded to nearest ‘000’s
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Table 4-2: 2014 Closure and Reclamation Security Detailed Summary 

  A B C D E F G H I J 

Liability Allocation 

Revised 
Type B 
Closure 

Cost 
Estimate 

Carry-over to 
Type A 

Closure Cost 
Estimate 

from Type B 
Estimate 

2013 Work 
Plan Marginal 

Closure 
Estimate 

Total Security 
for Type A 

Water 
Licence in 

2013 
(B+C) 

Total 2013 
Closure 

Estimate for 
Mary River 

Project 
(A+D) 

Type B 
Renewal 
Closure 

Cost 
Estimate 

2014 Work 
Plan 

Marginal 
Closure 

Estimate –
Approved 
Activities 

2014 
Work 
Plan 

Marginal 
Closure 
Estimate 

–ERP 
Activities 

Total 2014 
Closure 
Estimate 
for Mary 

River 
Project 
(G+H) 

Total Project-
Wide Security 

for 2014  
(E+I) 

    
Direct Costs Estimate                     

Project Area                     

Milne Port $0 $6,452,520 $2,621,753 $9,074,273 $9,074,273 $0 $1,825,525 $78,579 $1,904,104 $10,978,377 

Tote Road  $0 $1,938,492 $63,737 $2,002,229 $2,002,229 $0 -$64,999 $0 -$64,999 $1,937,230 

Mary River Mine Site  $0 $3,237,514 $1,334,514 $4,572,028 $4,572,028 $0 $3,960,709 $85,385 $4,046,094 $8,618,122 

Remote Sites/Rail Camps $238,960 $0 $0 $0 $238,960 $238,960 $0 $0 $0 $238,960 

Steensby Camp $699,141 $0 $0 $0 $699,141 $699,141 $0 $0 $0 $699,141 

Mineral Exploration Areas $68,915 $0 $0 $0 $68,915 $68,915 $0 $0 $0 $68,915 

General Site Area $0 $2,686,739 $0 $2,686,739 $2,686,739 $0 $0 $0 $0 $2,686,739 

Subtotal  $1,007,016 $14,315,265 $4,020,004 $18,335,269 $19,342,285 $1,007,016 $5,721,235 $163,964 $5,885,199 $25,227,484 

Additional Reclamation 
Activities                     

Chemicals, Fuel and Soil 
Management $0 $90,000 $5,046,215 $5,136,215 $5,136,215 $0 -$1,294,086 $0 -$1,294,086 $3,842,129 

Water management $14,808 $0 $43,175 $43,175 $57,983 $14,808 $0 $0 $0 $57,983 

Post-closure monitoring 
and maintenance $0 $1,654,952 $457,971 $2,112,923 $2,112,923 $0 $0 $0 $0 $2,112,923 

Mobilization $0 $4,057,700 $1,340,873 $5,398,573 $5,398,573 $0 -$1,775,771 $90,027 -$1,685,744 $3,712,829 

Subtotal  $14,808 $5,802,652 $6,888,234 $12,690,886 $12,705,694 $14,808 -$3,069,857 $90,027 -$2,979,830 $9,725,864 

Sub-Total of Direct Costs $1,021,824 $20,117,917 $10,908,238 $31,026,155 $32,047,979 $1,021,824 $2,651,378 $253,991 $2,905,369 $34,953,348 

Indirect Costs Estimate                     



  
Baffinland Iron Mines Corporation - Mary River Project  

Work Plan - October 31, 2013 
2014 Marginal Reclamation and Closure Security Estimate 

   
 

 

H349000-1000-07-126-0017, Rev. 0 
Page 9 

  © Hatch  2013/10  
 

  A B C D E F G H I J 

Liability Allocation 

Revised 
Type B 
Closure 

Cost 
Estimate 

Carry-over to 
Type A 

Closure Cost 
Estimate 

from Type B 
Estimate 

2013 Work 
Plan Marginal 

Closure 
Estimate 

Total Security 
for Type A 

Water 
Licence in 

2013 
(B+C) 

Total 2013 
Closure 

Estimate for 
Mary River 

Project 
(A+D) 

Type B 
Renewal 
Closure 

Cost 
Estimate 

2014 Work 
Plan 

Marginal 
Closure 

Estimate –
Approved 
Activities 

2014 
Work 
Plan 

Marginal 
Closure 
Estimate 

–ERP 
Activities 

Total 2014 
Closure 
Estimate 
for Mary 

River 
Project 
(G+H) 

Total Project-
Wide Security 

for 2014  
(E+I) 

    
Project management $51,091 $803,011 $478,368 $1,281,379 $1,332,470 $51,091 $221,357 $8,198 $229,556 $1,562,026 

Bonding $10,218 $160,602 $0 $160,602 $170,820 $10,218 $0 $0 $0 $170,820 

Insurance $10,218 $160,602 $0 $160,602 $170,820 $10,218 $0 $0 $0 $170,820 

Engineering  $51,091 $803,011 $0 $803,011 $854,102 $51,091 $0 $0 $0 $854,102 

Contingency  $102,182 $1,606,022 $956,737 $2,562,758 $2,664,941 $102,182 $442,715 $16,396 $459,111 $3,124,052 

Sub-total of Indirect 
Costs $224,801 $3,533,248 $1,435,105 $4,968,352 $5,193,154 $224,801 $664,072 $24,595 $688,667 $5,881,821 

Estimate of  
TOTAL COSTS  $1,246,625 $23,651,165 $12,343,343 $35,994,507 $37,241,133 $1,246,625 $3,315,450 $278,586 $3,594,036 $40,835,169 

Liability Breakdown                     

Land $1,228,560 $21,546,546 $12,293,691 $33,840,237 $35,068,797 $1,228,560 $3,315,450 $278,586 $3,594,036 $38,662,833 

Water $18,066 $2,104,618 $49,651 $2,154,269 $2,172,335 $18,066 $0 $0 $0 $2,172,335 

Land 99% 91% 100% 94% 94% 99% 100% 100% 100% 95% 

Water 1% 9% 0% 6% 6% 1% 0% 0% 0% 5% 

All costs in Canadian Dollars (CAD). 
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5. Closure and Reclamation Objectives 
The Mary River Project Interim Abandonment and Reclamation Plan (H349000-1000-07-126-
0012) (the ‘Plan’) has been prepared to address mine closure in various scenarios. This 
interim plan incorporates progressive rehabilitation during the course of the Project to limit the 
work required after cessation of operations and to limit the environmental effects during the 
Project life. It addresses temporary and long-term closure as well as final cessation of 
operations. Public health and safety is considered throughout all stages of progressive 
rehabilitation, closure and post-closure. The Mary River Project Interim Abandonment and 
Reclamation Plan will be updated 60 days prior to the Operations Phase of the Project as per 
requirement under the Type ‘A’ Water Licence 2AM-MRY1325 (Part J, Item 2). 

For final closure, materials and equipment will either be removed from site or disposed of in 
on-site landfills, and all hazardous materials and wastes will be removed from site to licensed 
disposal facilities. The open pit, waste rock stockpiles and quarries will be inspected for 
physical and chemical stability. Roads (with the exception of the public Milne Inlet Tote 
Road), airstrips and development areas will be re-contoured as required to provide long-term 
stability and reduce the potential for erosion. The closure phase is expected to be 4 years, 
followed by a minimum of 5 years of post-closure safety and environmental monitoring and 
treatment, as and if required.  

The Plan is a “living” document. It will be reviewed and revised during water licensing, and 
regularly updated throughout the Operation Phase to reflect the progress of the Project as 
well as changes in technology and/or standards or legislation. The Plan is subject to review 
and approval by the Nunavut Water Board. Future revisions will also consider input from 
consultations with communities and other stakeholders on methods to be used, and potential 
uses for project infrastructure. 

The main objectives of closure activities are to: 

• Adhere to QIA A&R Policy and Mine Site Reclamation Policy for Nunavut (INAC, 2002).A 
concordance table of 2013 closure assumptions with the QIA reclamation policy is 
presented in Appendix A. 

• Return the Project affected sites to “wherever practicable, self-sustaining ecosystems 
that are compatible with a healthy environment and human activities” (Mine Site 
Reclamation Policy for Nunavut, 2002). 

• Where practicable, undertake progressive reclamation to reduce the environmental risk 
once the mine ceases operation (INAC, 2002; INAC, 2002a; Northwest Territories Water 
Board, 1990; and QIA, 2009). 

• Provide for the reclamation of affected sites and areas to a stable and safe condition. 
Where practical, affected areas will be returned to a state compatible with the original 
undisturbed area (Territorial Land Use Regulations). 
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• Reduce the need for long-term monitoring and maintenance by designing for closure and 
instituting progressive reclamation, whenever possible. 

• Provide for mine closure using the current available proven technologies in a manner 
consistent with sustainable development. 

• Return altered water courses to their original alignment and cross-section (Territorial 
Land Use Regulations). 

6. Supporting Documents 
In addition to information presented within this document, please refer to the following 
appendices for supporting information: 

• Refer to Appendix A for QIA A&R Policy Concordance Table for 2014 Marginal Cost 
Estimate. 

• Refer to Appendix B for full screenshots of the 2014 Closure and Reclamation Security 
Estimate: Approved Activities - Mining RECLAIM model. 

• Refer to Appendix C for the 2014 Closure and Reclamation Security Estimate: Approved 
Activities - Mining RECLAIM model assumptions. 

• Refer to Appendix D for full screenshots of the 2014 Closure and Reclamation Security 
Estimate: ERP Activities - Mining RECLAIM model. 

• Refer to Appendix E for the 2014 Closure and Reclamation Security Estimate: Approved 
Activities - Mining RECLAIM model assumptions. 

• Refer to Appendix F for all other additional supporting documentation. 

 

 

 

AG:pp 
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Appendix A:  
QIA A&R Policy Concordance Table for 
2014 Closure and Reclamation Security 

Estimate  
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Table A1: QIA A&R Assumption Concordance Table 

QIA Required Assumption Compliance with 2014 Closure and Reclamation Security 
Estimate 

Use of RECLAIM  Recognized non-compliance 

Incorporation of QIA’s CLARC 
A&R objectives and criteria 

Baffinland Iron Mines Corporation (Baffinland) recognizes that 
consultation with Community Land and Resources Committee(s) 
(CLARC) is an important process in Abandonment and 
Reclamation planning. Reflecting this, and as required by QIA 
Abandonment and Reclamation Policy for Inuit Owned Land, 
consultation with the CLARC(s) both prior to and during the review 
process was conducted in collaboration with the Final 
Environmental Impact Statement (FEIS) and project approval 
process. Documentation to support this can be found in 
FEIS,  Volume 2: Consultation, Regulatory Framework and 
Assessment Methodology.  
 
Meetings where CLARC feedback was requested and captured 
occurred at the following dates and locations:  
• March 27, 2007, Igoolik, NU 

• March 27, 2008, Igoolik, NU 

• March 26, 2008, Hall Beach, NU 

• March 17, 2009, Pond Inlet, NU 

• April 21, 2010, Igoolik, NU 

• August 16, 2011, Hall Beach, NU 

Documentation of these consultations, including and CLARC A&R 
objectives and criteria that was brought to Baffinland’s attention, 
was captured and consider during the development the Interim 
Abandonment and Reclamation Plan as documented in the 
following locations: 
• FEIS, Appendix 2A-2 - Public Consultation Record, Closure 

and Reclamation, pg. 437-443 

• FEIS, Appendix 2A-3 - QIA Community Consultation 
Database, Closure and Reclamation, Pg. 119  

• Addendum to the FEIS , Appendix 3B, Attachment 10, Interim 
Abandonment and Reclamation Plan, H349000-1000-07-126-
0012, Rev. 0 (7 June 2013) 

• FEIS, Appendix 3B, Attachment 10, Preliminary  Abandonment 
and Reclamation Plan, H337697-0000-07-126-0014, Rev. C (1 
Jan 2012) 

Based on feedback received as shown in the records referenced 
above, Baffinland is of the position that CLARC A&R objectives and 
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QIA Required Assumption Compliance with 2014 Closure and Reclamation Security 
Estimate 

criteria are addressed in the Interim Abandonment and 
Reclamation Plan and are demonstrated in Section 11: Closure 
Criteria of said document.  

A scenario where QIA assumes 
authority over project components 
on IOL 

For the 2014 Closure and Reclamation Security Estimate, it is 
assumed a 3rd Party, such as the QIA, is responsible for the 
performance of all closure and reclamation activities. Baffinland 
recognize on activities occurring on IOL this responsibly would fall 
on the QIA. Therefore 2014 Closure and Reclamation Security 
Estimate differentiates 3rd Party closure and reclamation costs 
required on IOL and Crown Land in addition to land and water 
liability allocation.  

Security costs should equal 100% 
of the cost for an independent 
third-party contractor to reclaim 
the site 

The Marginal Closure and Reclamation Security estimated for the 
2014 Work Plan is based on activities scheduled to occur in 2014 
that were not captured in previous estimates. The closure and 
reclamation costs were estimated using the RECLAIM excel model 
provided by Aboriginal Affairs and Northern Development Canada 
(AANDC). Unit costs used in the estimate are inclusive of fuel, 
labour and equipment required by a 3rd party to reclaim a 
functional unit of that component. An additional cost was applied for 
contingency and project management to ensure conservatism. It is 
in Hatch's opinion the allocated cost is sufficient to reach 
reclamation objectives by a 3rd Party.  

Security costs are based on an 
independent third-party contractor 
and equipment, including 
mobilization and demobilization 

The closure and reclamation costs were estimated using the 
RECLAIM Excel model provided by Aboriginal Affairs and Northern 
Development Canada (AANDC). Unit costs used in the estimate 
are inclusive of fuel, labour and equipment required by a 3rd party 
to reclaim a functional unit of that component. It has been assumed 
that the 3rd party contractors will utilize the equipment on site for 
reclamation activities (recognized non-compliance). This equipment 
will then be disposed of on-site at the end of site closure. A cost of 
equipment disposal is included in the 2014 Closure and 
Reclamation Security Estimate. 

An independent third-party 
contractor may be required to 
enter into a commercial lease with 
QIA and agree to standard terms 
and conditions (i.e., lease 
administration costs, tipping fees 
and water compensation) 

Understood.  

Transportation rates (including air 
travel, marine shipping and 
overland haul) must be supported 
by site-specific invoicing and or 
cost quotations 

Supporting documentation used to develop the 2014 Closure and 
Reclamation Security Estimate was based on the level information 
available at the time of development and is presented in Appendix 
F. Some site-specific invoicing and or cost quotations are not 
available for external distribution due to the sensitive and 
confidential nature of business arrangements and the affect their 
disclosure would have in an open market economy.  
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QIA Required Assumption Compliance with 2014 Closure and Reclamation Security 
Estimate 

Camp operation costs must be 
supported by site-specific 
invoicing or cost quotations 

Supporting documentation used to develop the 2014 Closure and 
Reclamation Security Estimate was based on the level information 
available at the time of development and is presented in Appendix 
F. The 2014 Closure and Reclamation Security Estimate was 
developed with consideration that camp operation costs are 
accounted for in previous estimates.  

Assumed use of on-site fuel for 
reclamation purposes is not 
acceptable 

The 2014 Closure and Reclamation Security Estimate considers 
the worst case scenario to include the cost allocation for fuel 
removal after fuel tanks are full after the 2014 sealift, i.e., highest 
quantity of fuel on site after commencement of 2014 Work Plan. 
  
As per the Mary River Project Fuel Balance (see Appendix F), a 
maximum 31.7 ML will be on site after commencement of 2014 
Work Plan (in October 2014). The 2013 Work Plan Marginal 
Closure Cost Summary (H349000-1000-07-245-0001) includes a 
cost allocation for removal of 31.2 ML of Type 1 fuel from site, at a 
$0.10/L backhaul rate (rate established and documented in 2013 
Mary River A&R Plan, AMEC, and January 2013). Therefore  the 
2014 Closure and Reclamation Security Estimate includes a cost 
allocation for removal of the marginal volume of 0.5 ML of Type 1 
fuel from site, at a $0.10/L backhaul rate. 
 
All unit costs used in the 2014 Closure and Reclamation Security 
Estimate include consideration of fuel. 

Salvage values for on-site 
equipment and materials are not 
accepted as a security credit 

No salvage value was considered in the 2014 Closure and 
Reclamation Security Estimate. 

Review and approval of all plans 
associated with infrastructure 
development, including stamped 
and signed as-constructed 
documentation (e.g., drawings, 
reports, etc.) by a qualified 
Engineer registered with 
Association of Professional 
Engineers, Geologists and 
Geophysicists of the NWT and 
Nunavut (NAPEGG) 

Supporting documentation used to develop the 2014 Closure and 
Reclamation Security Estimate was based on the level of 
information available at the time of development and is presented in 
Appendix F.  

Security should be posted in a 
form that is readily available to 
QIA, retains its value throughout 
the land use activity, and is 
beyond the control of the land 
user or its creditors in the event of 
insolvency. 

To be determined. 
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QIA Required Assumption Compliance with 2014 Closure and Reclamation Security 
Estimate 

Progressive reclamation credits 
may be applied against a security 
amount once proven through QIA 
assessment and authorization. 

Understood. Progressive reclamation credits applied in the 
development of the 2014 Closure and Reclamation Security 
Estimate are clearly identified in Appendix C.  

IOL aggregates are used in 
completing a reclamation program 
for any project element requiring 
aggregates. 

N/A 

Potential transboundary impacts 
to IOL due to activities not on IOL 
will be considered. 

Understood. 
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Appendix B:  
2014 Closure and Reclamation Security 

Estimate for Approved Activities: Mining 
RECLAIM Closure Cost Model 

Screenshots  



  
Baffinland Iron Mines Corporation - Mary River Project  

Work Plan - October 31, 2013 
2014 Marginal Reclamation and Closure Security Estimate 

   
 

 

H349000-1000-07-126-0017, Rev. 0 
Page B-1 

 
  © Hatch  2013/10  
 

B.1 Summary of Closure 2014 Work Plan Marginal Cost Estimate – 
Approved Activities 

 
Figure B1: Summary of 2014 Work Plan Marginal Closure Cost – Approved Activities, 

2014 Breakdown 
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B.2 Open Pit 

 
Figure B2: 2014 Work Plan Closure Cost – Approved Activities for Open Pit 
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B.3 Buildings and Equipment  

 
Figure B3: 2014 Work Plan Closure Cost – Approved Activities for Buildings and 

Equipment - Mary River Mine Site 
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Figure B4: 2014 Work Plan Closure Cost – Approved Activities for Buildings and 

Equipment – Milne Inlet 
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Figure B5: 2014 Work Plan Closure Cost – Approved Activities for Buildings and 

Equipment – Tote Road Camp 
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B.4 Chemicals 

 
Figure B6: 2014 Work Plan Closure Cost – Approved Activities for Chemicals 

 



  
Baffinland Iron Mines Corporation - Mary River Project  

Work Plan - October 31, 2013 
2014 Marginal Reclamation and Closure Security Estimate 

   
 

 

H349000-1000-07-126-0017, Rev. 0 
Page B-7 

 
  © Hatch  2013/10  
 

B.5 Water Management 

 
Figure B7: 2014 Work Plan Closure Cost – Approved Activities for Water Management 
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B.6 Mobilization  

 
Figure B8: 2014 Work Plan Closure Cost – Approved Activities for Mobilization 
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B.7 Post Closure 

 
Figure B9: 2014 Work Plan Closure Cost – Approved Activities for Post Closure Monitoring 
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Appendix C:  
2014 Marginal Closure Cost – Approved 

Activities: Mining RECLAIM Closure Cost 
Model Assumptions 
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C.1 Introduction 

The Marginal Reclamation and Closure Security Estimate for the 2014 Work Plan for 
Approved Activities is based on activities scheduled to occur in 2014 that were not captured 
in the 2013 Marginal Closure Cost H349000-1000-07-245-0001 and therefore the Remaining 
Type ‘B’ Water Licence Costs or Type ‘A’ Water Licence Carry Over Costs. This was done to 
avoid double counting and to ensure 2014 activities that were not considered in the 2013 
Marginal Closure Cost H349000-1000-07-245-0001 were accounted for. 

The 2014 Marginal Reclamation and Closure Security Estimate – Approved Activities has 
been estimated using the Mining RECLAIM spreadsheet. The cost is derived based on the 
model methodology of identifying reclamation components, required in addition to those 
already addressed in the 2013 Marginal Closure Cost H349000-1000-07-245-0001, and 
assigning a reclamation cost based on a quantity of functional units of that component. Each 
functional unit has a pre-defined or specified unit cost required to meet reclamation 
objectives. Unit costs in the RECLAIM Models are derived from a database of unit costs for 
reclamation activities based on operating experience at northern sites across the Canadian 
Arctic (The Reclaim Model, Brodie & Milburn, 2001) and therefore are assumed to be the 
most accurate reclamation unit costs available that reflect Mary River Project conditions. Unit 
costs in the Mining RECLAIM spreadsheet are inclusive of fuel, labour and equipment (J. 
Brodie, Brodie Consulting Ltd, March 2013). Components addressed include: 

• Open pit 

• Waste Rock pile 

• Buildings and Equipments 

• Chemicals 

• Water 

• Mobilization 

• Post Closure 

• Ongoing water monitoring. 

Several reclamation strategies (“Objectives”) are listed for each component, and broken down 
into lists of actions that can be priced separately. A unit cost spreadsheet (part of the generic 
RECLAIM model) provides a range of prices for most actions; it has been completed where 
possible with the most accurate available or Project specific costs.  

It should be noted that all work described in the 2014 Work Plan will not be completed in 
2014. The cost presented in this document only covers the cost of reclamation of activities 
scheduled to occur in 2014. Although a total cost for all the 2014 Work Plan activities was 
considered, activities that extend into 2015 are not considered to apply for 2014.  
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To best estimate the total closure and reclamation security, some actions were modified or 
adapted to the strategies defined in the Preliminary Mine Closure and Reclamation Plan 
(February, 2012).  

The closure and reclamation security estimate is based on the information available at the 
time of publishing.  

Several assumptions and estimations have been made and are described in the following 
sections.  

The spreadsheet will require to be updated annually as the Project progresses.  

To make up for uncertainties, the highest prices of the range provided by the unit costs 
spreadsheet were systematically chosen when possible unless noted otherwise. 

The 2014 Marginal Reclamation and Closure Security Estimate for Approved Activities 
expected to occur in 2014 as part of the 2014 Work Plan is estimated to cost $3,315,449. For 
the 2014 Work Plan Marginal Closure Cost – Approved Activities, it is assumed all activity is 
on IOL. Land and water liability allocation has been determined 

The breakdown of cost for 2014 approved activities is summarized in Table C1. 

Table C1: Marginal Closure and Reclamation Security for 2014 Work Plan – Approved 
Activities, Mary River Project 

Liability Allocation Marginal Cost for 2014 Work Plan – 
Approved Activities 

Land 
Liability 

Water  
Liability 

Capital Cost for 
Infrastructure $4,427,148 $4,427,148 $0 

Mobilization     -$1,775,771 -$1,775,771 $0 

INDIRECT COSTS    
Project Management 

(5%) $221,357 $221,357 $0 

Bonding (0%) $0 $0 $0 
Insurance (0%) $0 $0 $0 

Engineering's (0%) $0 $0 $0 
Contingency (10%) $442,715 $442,715 $0 
Sub-total of Indirect $664,072 $664,072 $0 

    
TOTALS $3,315,449 $3,315,449 $0 
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C.2 Assumptions 

C.2.1 General Assumptions  

The following is a list of general assumptions that were made during the estimate of the total 
closure and reclamation security required to meet reclamation objectives stated in Section 5 
of this document:  

• The annual allocation of the security needing to be deposited each year is based on 
activities expected to occur in that year (i.e. if activities occur in 2014, cost for 
reclamation would have to be given prior to the commencement of that activity). The cost 
of reclamation of a project component is based on reclaiming a defined functional unit of 
that component multiplied by the number of functional units the component is comprised 
of. 

• Whenever possible, the unit cost spreadsheet (part of the generic RECLAIM model) has 
been completed with Project specific costs. When project specific unit costs are 
unknown, pre-determined RECLAIM ‘unit’ costs associated to reclaim the project 
component are used. Pre-determined unit costs are always selected at the most 
conservative (highest) level possible in RECLAIM, unless noted otherwise, to increase 
conservatism in the estimate to allow for project characteristics (mainly climate and 
remoteness). In addition, it should be noted RECLAIM pre-determined unit costs are 
derived from a database of unit costs for reclamation activities based on operating 
experience at northern sites across the Canadian Arctic (see whitepaper: The Reclaim 
Model, Brodie & Milburn, 2001) and therefore are assumed to be the most accurate 
reclamation unit costs available that reflect Mary River Project conditions. The most 
recent update of the RECLAIM model occurred in 2009. The use of RECLAIM was also 
supported as the methodology of choice to estimate reclamation security by the Nunavut 
Securities Working Group (Nunavut Securities Working Group, Over bonding and 
Reclamation Guidelines Presentation, April 10, 2013) assuming that current unit rates are 
used whenever possible as is the case in the Mary River 2014 Marginal Closure and 
Reclamation Security Estimate.  

• 2014 Marginal Closure and Reclamation Security Estimate does not include a cost 
allocation for additional fuel nor for equipment to be brought on-site. Unit costs are 
inclusive of fuel, equipment and labour. 

• 2014 Marginal Closure and Reclamation Security Estimate does not include additional 
cost allocation for Bonding, Insurance, Engineering of 2014 Marginal Closure activities. 
This was deemed included in the 2013 Work Plan Marginal Closure Cost Summary 
(H349000-1000-07-245-0001), Carry Over to Type A. Specifically, the 2013 A&R Plan 
(AMEC, January 2013) included $800,000 for “Engineering Design & Execution Planning” 
to cover ‘miscellaneous tasks not specifically estimated in direct costs’. This cost 
allocation was deemed adequate for marginal 2014 activities as well. 
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• As per RECLAIM methodology, a 10% multiplier was added to the sub-totals of ‘On-Site 
Costs’ to account for funds for contingency ($442,715). This was not applied to 
mobilization costs as per RECLAIM methodology. A 10% contingency was determined 
based on review of the Qikiqtani Inuit Association (QIA) Abandonment and Reclamation 
Policy for Inuit Owned Lands (2013), Appendix D and BIMC experience since 2006 in 
North Baffin Island. Reclamation activities for the Mary River Project are predominantly 
an earthworks exercise with simple demolition. High allowances for contingency are not 
required as the construction program will be relatively simple. A 10% contingency is 
deemed sufficient based on confidence that the cost assigned for the activities required 
to meet reclamation objectives is adequate.  

• As per RECLAIM methodology, a 5% multiplier was added to the sub-totals of ‘On-Site 
Costs’’ to account for funds for Project Management ($221,357). This was not applied to 
mobilization costs as per RECLAIM methodology. Hatch is confident that 5% would be 
sufficient to allow for overall management of reclamation activities. 

• Where RECLAIM does not have costs for a particular activity or it is not practical to break 
the activity down into the sub-tasks, a “specified” lump sum estimate of cost has been 
used. 

• There has been no consideration of difference of reclamation techniques that would 
occur at the end of construction vs. the end of operation. 

• If an activity spans multiple years of construction, the cost for its reclamation is evenly 
distributed across all years that it is scheduled to take place. 

• Annual costs are all deposited in Year 1 and are not re-applied every year (i.e. the cost 
for removing hazardous waste from site would be deposited in Year 1 because it is the 
current project strategy that there will be annual shipments off-site of all hazardous waste 
generated that year).  

• It is estimated the closure activities for the marginal 2014 activities can be completed 
concurrently with the timeframe presented in the 2013 Work Plan Marginal Closure Cost 
Summary (H349000-1000-07-245-0001) therefore no additional costs for camp operation 
and crew mobilization is allocated.  

• Security deposited for each year is aggregated with previous years.  

• As a default, RECLAIM assumes the discount rate for calculation of net present value of 
post-closure cost as 3%.  

C.2.2 Open Pit 

C.2.2.1 Objective: Control Access  

The open pit will be barricaded (rock barrier) to prevent inadvertent access and maintain 
public safety. At the end of 2014, the Open Pit will have a surface area equal to 32,981 m2, 
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with an estimated perimeter equal to 643.7 m. Based on RECLAIM Model, the unit cost 
associated with the installing a fence is $12/m.  

Signage around the open pit will be installed every 500m at a minimum, as per Northwest 
Territories & Nunavut Mine Health and Safety Act Regulations. At the end of 2014, the Open 
Pit will have a surface area equal to 32,981 m2, with an estimated perimeter equal to 643.7 
m. Based on RECLAIM Model, the unit cost associated with the installing signage is 
$35.64/signage. 

C.2.2.2 Objective: Cover/Contour Slopes 

Assume no cover or contour slopes will be required at the Open Pit at the end of 2014. 

C.2.2.3 Objective: Spillway 

Assume no spillway is required at the open pit at the end of 2014.  

C.2.2.4 Objective: Flood Pit 

Assume no accelerated pit filling is required at the end of 2014. 

C.2.2.5 Objective: Reclaim Quarries  

The 2014 Marginal Closure and Reclamation Security Estimate includes the cost associated 
with re-grading and contouring slopes, as reclamation activities for the following quarries: 

• Quarry Q1. At the end of 2014, Q1 will have a marginal area increase equal to 92,000 m2 
from the previous year. 

• Quarry QMR2. At the end of 2014, QMR2 will have a marginal area increase equal to 
70,000 m2 from the previous year. 

• Quarry Q7. At the end of 2014, Q7 will have an area equal to 14,600 m2. 

• Quarry Q11. At the end of 2014, Q11 will have an area equal to 17,500 m2. 

• Quarry P1. At the end of 2014, P1 will have an area equal to 55,000 m2. 

• Quarry Q19. At the end of 2014, Q19 will have an area equal to 14,600 m2. 

• Quarry D1Q1. At the end of 2014, D1Q1 will have an area equal to 27,500 m2. 

• Quarry D1Q2. At the end of 2014, D1Q2 will have an area equal to 22,500 m2. 

A Project specific unit cost has been developed for re-grading and contouring land on-site 
based on historical productivity, current 3rd party labour rates, current 3rd party equipment 
rates and estimated fuel costs. The grade and contour area to natural drainage unit cost 
assume 12hrs/day of labour at blended labour rate, six (6) person days of man power, 12 
hrs/day of labour at blended labour rate, 100 hrs of grader/dozer work at blended equipment 
rate and 40 L/hr fuel consumption for equipment at $1.25/L of fuel cost. Thus, a $26,193/Ha 
or $2.62/m2 unit cost has been applied. 
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It should be noted although some minor quantities of sand and gravel material are planned to 
be obtained in 2014 from existing borrow source areas adjacent to the Tote Road, at Km 2 
(formerly Borrow Source no. 1) and Km 97 (formerly Borrow Source no. 3), no additional 
marginal reclamation security associated with these sites is assumed required as it has been 
accounted for in previous estimates and planned marginal 2014 activities would not change 
the previously estimated required reclamation activities.  

C.2.2.6 Objective: Other Items 

Geotechnical Drilling 

The 2014 Marginal Closure and Reclamation Security Estimate does not include a cost 
associated with geotechnical drilling as it is accounted for in the Mary River Exploration 
Project Abandonment and Reclamation Plan (H349000-1000-07-126-0016) and associated 
reclamation cost estimate under Type “B” Water Licence 2BB-MRY1114. 

Reclamation of Mineral Exploration Areas 

The 2014 Marginal Closure and Reclamation Security Estimate does not include a cost 
associated with reclamation of current and past use area associated with drilling, bulk sample 
and historical exploration programs, as it is accounted for in the Mary River Exploration 
Project Abandonment and Reclamation Plan (H349000-1000-07-126-0016) and associated 
reclamation cost estimate under Type “B” Water Licence 2BB-MRY1114. 

C.2.2.7 Objective: Stability Inspection 

The 2014 Marginal Closure and Reclamation Security Estimate does not include a cost 
associated with stability inspection, as it is accounted for in the Mary River Exploration 
Project Abandonment and Reclamation Plan (H349000-1000-07-126-0016), Carry Over to 
Type A Water Licence. The total cost associated with geotechnical monitoring of permitted & 
road side borrow area reclamation is based on the 2013 A&R Plan (AMEC, January 2013). 
Specifically, the cost is listed as $55,000 with $5,000 as contingency. 

C.2.3 Underground Mine 

C.2.3.1 Underground Mine Assumptions 

There will be no underground mining at the Mary River Project and therefore this component 
of RECLAIM was not considered. 

C.2.4 Tailings 

C.2.4.1 Tailings Assumptions 

There will be no tailings produced at the Mary River Project and therefore this component of 
RECLAIM was not considered. 
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C.2.5 Rock Pile 

C.2.5.1 Rock Pile Assumptions  

There will be no waste rock pile in 2014 and therefore no associated reclamation cost is 
allocated in 2014 for a waste rock stockpile.  

In addition, the 2014 Marginal Closure and Reclamation Security Estimate does not include 
additional cost of covering the Milne Inlet or Mary River stockpiles as this cost is allocated in 
the Carry Over to Type A closure cost as described in 2013 Work Plan Marginal Closure Cost 
Summary (H349000-1000-07-245-0001). Specifically, the cost is listed as $182,256 at Milne 
Inlet and $86,881 for the Mary River Stockpile. This estimate is based on approximate 
footprint of Mary River Stockpile of 24,500 m2 and approximate footprint of Milne Inlet 
Stockpile as 68,500 m2. Reclamation activities include grading areas and placement of cover. 
This cost allocation was deemed sufficient for all planned stockpiles on-site in 2014. 

C.2.6 Buildings and Equipment  

C.2.6.1 Building and Equipment Assumptions  

Scrap material will be produced by the demolition of buildings. Assume area of all buildings 
on-site needs to be covered with 1.5 m of cover at closure (disposal site to be determined). 

2014 Marginal Closure and Reclamation Security Estimate includes a cost allocated with the 
site contouring of the footprint of buildings listed in the 2014 Master Building Matrix 
(H349000-1000-00-144-0001) that considers all buildings on-site (excluding accommodation 
complex’s) upon completion of the 2014 Work Plan. 

Assume that the unit cost for removal of contaminated building includes the cost to 
decontaminate the buildings. Persistent contamination is not expected due to primarily 
hydrocarbon based contamination.  

Assume 1 revenue ton per 1 cubic meter of building material. 

The list of buildings was extracted from the document H349000-1000-00-144-0001 - Mary 
River Project: Master Building Matrix, Rev 3. An update of this section will be necessary as 
this document is revised. 

C.2.6.2 Objective: Remove Contaminated Buildings at Mine Site 

2014 Marginal Closure and Reclamation Security Estimate includes cost allocation for 
removal of contaminated buildings. The area footprint has been estimated based on 2014 
Master Building Matrix (H349000-1000-00-144-0001) that considers all buildings on-site 
(excluding accommodation complex’s) upon completion of the 2014 Work Plan, as follows: 

• Tanks and plumbing – 132 m2 

• Water treatment Plant – 669 m2 

• Maintenance Shop – 5,238 m2 
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• Power Plant - 787 m2 

• Explosives Plant – 747 m2 

• Other (Waste Facilities) – 498 m2 

Based on RECLAIM Model, the unit cost associated with the removal of contaminated 
building is 200 $/m2. 

The 2013 Work Plan Marginal Closure Cost Summary (H349000-1000-07-245-0001) included 
the cost for removal of contaminated buildings as described by the Master Building Matrix 
available at the time. The total footprint considered in the 2013 Work Plan Marginal Closure 
Cost Summary was 30 m2, with an associated reclamation cost of $6,000. This cost ($6,000) 
has been applied as a credit for 2014 as the 2014 Marginal Closure and Reclamation 
Security Estimate allocates a cost for removal of all contaminated buildings on-site 
irrespective from when they were built as it is a reflection of the 2014 Master Building Matrix 
(H349000-1000-00-144-0001), which is inclusive of all contaminated buildings on-site. 

The 2013 Work Plan Marginal Closure Cost Summary (H349000-1000-07-245-0001) includes 
a cost for decommissioning and contouring footprints of four (4), 500,000L diesel tanks at the 
Mine Site. No additional tanks are planned for 2014 and therefore, no additional associated 
reclamation cost is allocated in 2014 Marginal Closure and Reclamation Security Estimate.  

C.2.6.3 Objective: Remove Non-Contaminated Buildings at Mine Site 

2014 Marginal Closure and Reclamation Security Estimate includes cost allocation for 
removal of non-contaminated buildings, i.e. offices/warehouses/accommodation. The footprint 
associated with the offices and warehouses at the Mine Site, based on 2014 Master Building 
Matrix (H349000-1000-00-144-0001), is 9,397 m2. The footprint associated with the for 
accommodation camps at Mine Site, based on drawing E349000-TX001-50-014-0002, has 
been estimated as 7,768 m2. Therefore, the total footprint for 
offices/warehouse/accommodations is 17,165 m2. 

Based on the RECLAIM Model, the unit cost associated with the tear down of non-
contaminated steel structures is $57.02/m2. 

The 2013 Work Plan Marginal Closure Cost Summary (H349000-1000-07-245-0001) included 
the cost for removal of all non-contaminated buildings as described by the Master Building 
Matrix available at the time. The total footprint considered in the 2013 Marginal Cost was 
12,120 m2, with an associated reclamation cost of $691,131. This cost has been applied as a 
credit for 2014 as the 2014 Marginal Closure and Reclamation Security Estimate allocates a 
cost for removal of all non-contaminated buildings on-site irrespective from when they were 
built as it is a reflection of the 2014 Master Building Matrix (H349000-1000-00-144-0001) and 
accommodation camp footprint estimates, which is inclusive of all non-contaminated buildings 
on-site upon completion of the 2014 Work Plan. 
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C.2.6.4 Objective: Break Basement Slabs at Mine Site 

2014 Marginal Closure and Reclamation Security Estimate includes cost allocation for break 
of basement slabs of buildings with precast piers and precast footing types of foundation. The 
area footprint has been estimated based on 2014 Master Building Matrix (H349000-1000-00-
144-0001) which includes all buildings planned to be on-site upon completion of 2014 Work 
Plan with precast piers and precast footing types of foundation. Included is: 

• Water treatment Plant - 446 m2 

• Maintenance Shop – 5,091 m2 

• Office/warehouse/accommodation – 892 m2 

• Other (Waste Facilities) – 446 m2 

Based on RECLAIM Model, the unit cost associated with the break of slabs is 26.73 $/m2. 

The 2013 Work Plan Marginal Closure Cost Summary (H349000-1000-07-245-0001) included 
the cost for breaking basement slabs as described by the Master Building Matrix available at 
the time. The total footprint considered in the 2013 Marginal Cost was 13,577 m2, with an 
associated reclamation cost of $362,114. This cost ($362,114) has therefore been applied as 
a credit for 2014 as the 2014 Marginal Closure and Reclamation Security Estimate allocates 
a cost for all building foundations on-site irrespective from when they were built as it is a 
reflection of the 2014 Master Building Matrix (H349000-1000-00-144-0001), which is inclusive 
of all buildings on-site with concrete foundations. 

C.2.6.5 Objective: Landfill for Demolition Waste at Mine Site 

Scrap materials are produced by the demolition of buildings. The 2014 Marginal Closure and 
Reclamation Security Estimate considers a cost allocated for placing 1.5 m of cover (disposal 
site to be determined) over all buildings on-site as listed on 2014 Master Building Matrix 
(H349000-1000-00-144-0001) and associated accommodation camp estimates. The footprint 
accounted for includes the following infrastructure: 

• De-contaminated buildings (7,737 m2), including: 

 Tanks & plumbing – 132 m2  

 Water treatment plant – 669 m2 

 Maintenance shop – 4,904 m2 

 power plant – 787 m2  

 Explosives plant – 747 m2 

 Waste Facilities – 498 m2 

• Non-Contaminated buildings (17,499 m2) , including: 

 Maintenance shop – 334 m2 
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 Offices/warehouse/accommodation – 17,165 m2 

Based on RECLAIM Model, the unit cost associated for place a soil cover is 15.12 $/m3. 

2013 Marginal Cost included the cost for place soil over demolition materials. The total 
footprint considered in the 2013 Marginal Cost was 12,391 m2, with an associated 
reclamation cost of $187,724. This cost ($187,724) has been applied as a credit for the 2013 
landfill for demolition wastes as the 2014 Marginal Closure and Reclamation Security 
Estimate allocates a cost for all buildings on-site irrespective from when they were built as it 
is a reflection of the 2014 Master Building Matrix (H349000-1000-00-144-0001) and 
associated accommodation camp estimates which is inclusive of all buildings on-site. 

C.2.6.6 Objective: Grade and Contour Mill & Plant Site at Mine Site 

2014 Marginal Closure and Reclamation Security Estimate includes cost allocation for site 
contouring of the footprint of buildings. The area footprint has been estimated based on 2014 
Master Building Matrix (H349000-1000-00-144-0001) that covers all buildings planned on 
being on-site upon completion of the 2014 Work Plan. Included is: 

• Tanks and plumbing – 132 m2 

• Water treatment Plant – 669 m2 

• Maintenance Shop – 5,238 m2 

• Power Plant – 787 m2 

• Explosives Plant – 747 m2 

• Offices/warehouse/accommodation - 17,165 m2 

• Other (Waste Facilities) - 498 m2 

The 2013 Work Plan Marginal Closure Cost Summary (H349000-1000-07-245-0001) included 
the cost for re-grading and contouring footprints of all buildings listed on-site for 2013. The 
total footprint considered in the 2013 Work Plan Marginal Closure Cost Summary for re-
grading and contouring was 13,577 m2, with an associated reclamation cost of $131,235. 
This cost ($131,235) has therefore been applied as a credit for 2014 as re-grading and 
contouring of all building footprints is already accounted for as it is a reflection of the 2014 
Master Building Matrix (H349000-1000-00-144-0001) and associated accommodation 
complex estimates which is inclusive of all buildings on-site upon completion of the 2014 
Work Plan. 

2013 Marginal Closure Cost includes a cost for decommissioning and contouring of four (4) 
500,000L diesel tank at the Mine Site. No additional tanks are planned for 2014 and therefore 
no additional reclamation cost is allocated in 2014. 

The 2014 Marginal Closure and Reclamation Security Estimate includes a closure security 
allowance associated with the re-grading and contouring of the Ore Stockpile Pad, the Dump 
Pad and the Crusher Pad. The total area of these pads has an estimated footprint of 167,602 
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m2. The footprints of the Ore Stockpile Pad, the Dump Pad and the Crusher Pad have been 
estimated based on the following drawings: 

• Mine Site - Ore Crushing & Screening - Earthworks & Drainage - Plan (H349000-4133-
10-035-0001).  

• Mine Site - Ore Crushing & Screening - Earthworks & Drainage - Sections (H349000-
4133-10-035-0002).  

• Mine Site - Crushing and Screening Sedimentation Pond - Earthworks & Drainage – Plan 
(H349000-4385-10-035-0001).  

• Mine Site - Crushing and Screening Sedimentation Pond - Earthworks & Drainage - 
Sections & details (H349000-4385-10-035-0002).   

A Project specific unit cost has been developed for re-grading and contouring land on-site 
based on historical productivity, current 3rd party labour rates, current 3rd party equipment 
rates and estimated fuel costs. The grade and contour area to natural drainage unit cost 
assumes 12hrs/day of labour at blended labour rate, six (6) person day of man power hrs/day 
of labour at blended labour rate, 100 hrs of grader/dozer work at blended equipment rate and 
40 L/hr fuel consumption for equipment at $1.25/L of fuel cost. Thus, a $26,193/Ha or 
$2.62/m2 unit cost has been applied. 

C.2.6.7 Objective: Reclaim Roads at Mine Site 

Remove Culverts 

The 2014 Marginal Closure and Reclamation Security Estimate takes into account the 
reclamation cost of any additional culverts installed at the Mine Site during 2014. It is 
estimated five (5) additional culverts will be installed at the Mine Site with an additional nine 
(9) along the haul road. It has been assumed that in circumstances where culverts may be 
replaced with larger culverts, the cost of closure and reclamation would remain the same. 

A Project specific unit cost has been developed for culvert removal on-site based on historical 
productivity, current 3rd party labour rates, current 3rd party equipment rates and estimated 
fuel costs. The ‘Remove Culverts’ unit cost assumes 12hrs/person day , 1.0 person days to 
complete task of labour at blended labour rate, 4 hrs of heavy equipment work at blended 
equipment rate, and 40 L/hr fuel consumption for equipment at $1.25/L of fuel cost. Thus, a 
$1,785/culvert unit cost has been applied. 

Other (Roads) 

The 2014 Marginal Closure and Reclamation Security Estimate accounts for the reclamation 
of any additional roads at the Mine Site developed during 2014. The total length of the new 
roads is estimated to equal 8,890 m in length, based on the following road length estimates: 
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Table C2: Marginal Road Construction Estimate for Mine Site 

Road Length (m) With (m) Area (m2) 
Accommodation camp delivery road 95 8 760 
Accommodation Camp Site Services Access Road 135 8 1080 
Utilities Pad Access Road 120 8 960 

Treated Effluent Access Road 
850 8 6800 
560 6 3360 

Explosives Facility Access Road 590 8 4720 
Haul Road 6,540 20 130,800 
TOTAL Estimate 8890 66 148,480 
 

For further details of the roads accounted for in the 2014 Marginal Closure and Reclamation 
Security Estimate, refer to the following documents in Appendix F: 

• Mine Site - Traffic Management Plan - Sheet 1 of 2 (H349000-4139-10-035-0001). 

• Mine Site - Traffic Management Plan - Sheet 2 of 2 (H349000-4139-10-035-0002). 

• Mine Haul Road - OVERALL Layout (H349000-4221-10-014-0001). 

• Mine Site - Treated Effluent Pond Access Road - Plan & Profile - Sheet 2 of 2 (H349000-
4139-10-012-0002). 

• Mine Site - Explosives Facilities Road - Plan & Profile (H349000-4139-10-012-0003). 

• Civil Design Criteria: H349000-1000-10-122-0001. 

It has been assumed that the reclamation of drainage ditches would be captured in grading 
and contouring of roads and therefore no individual reclamation cost has been applied. 

A Project specific unit cost has been developed for re-grading and contouring land on-site 
based on historical productivity, current 3rd party labour rates, current 3rd party equipment 
rates and estimated fuel costs. The grade and contour area to natural drainage unit cost 
assumes 12hrs/day of labour at blended labour rate, six (6) person day of man power hrs/day 
of labour at blended labour rate, 100 hrs of grader/dozer work at blended equipment rate and 
40 L/hr fuel consumption for equipment at $1.25/L of fuel cost. Thus, a $26,193/Ha or 
$2.62/m2 unit cost has been applied. 

C.2.6.8 Objective: Specialized Items at Mine Site 

Extension airstrip 

The 2014 Marginal Closure and Reclamation Security Estimate does not include a cost 
allocation for reclamation of the Mary River Airstrip as it was addressed in the 2013 Marginal 
Closure Cost and the airstrip will be left intact in a closure scenario. The size of the airstrip 
extension at Mary River was assumed as 2,500 m2 (250 m x 100 m expansion). The design 
of this extension remains the same at the time of estimate. 
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For further detail, refer to 2013 Marginal Closure Cost (H349000-1000-07-245-0001). 

Decommission of existing bladder farm 

The 2013 Work Plan Marginal Closure Cost Summary (H349000-1000-07-245-0001), Carry 
Over to Type A, considers the decommission of the existing bladder farm at Mine Site (13 fuel 
bladder tanks) and is based on the 2013 A&R Plan (AMEC, January 2013). Specifically the 
2013 A&R Plan (AMEC, January 2013) estimate consider the following remedial activities: 

• Return excess fuel at Mary River to Milne (total cost of $88,524). 

• Drain, fold, and containerize Mary River bladder tanks (total cost of $38,376). 

• Remove all geomembrane fuel liners, package and transport to Milne Inlet for sealift 
backhaul (total cost $15,340). 

• Execute civil works to transport potential hydrocarbon contaminated soil from Mary River 
bulk fuel farm to Milne Inlet landfarm (total cost of $52,668). 

• Execute civil works to transport potential hydrocarbon contaminated soil from Milne Inlet 
non - bulk fuel farm lined containment areas to the Milne Inlet landfarm (total cost of 
$55,176). 

• Re-contour surface (total cost of $6,564). 

As the planned decommissioning activities of the existing bladder farm at Mine Site remain 
the same, no additional cost has been included in the 2014 Marginal Closure and 
Reclamation Security Estimate. 

Disposal Mobile Equipment 

Based on the Mechanical Equipment and Motors List (H349000-1000-50-144-0001), 372 
pieces of mechanical equipment (from 2013 and 2014) will be onsite upon completion of the 
2014 Work Plan project-wide. It is assumed all the mechanical equipment listed on the 
Mechanical Equipment and Motors List will be disposed on-site (exact disposal location to be 
determined).  

A Project specific unit cost has been developed for disposal of mechanical equipment based 
on historical productivity, current 3rd party labour rates, current 3rd party equipment rates and 
estimated fuel costs. The ‘decontaminate and dispose of 'typical' mechanical equipment’ unit 
cost assumes 2 hours of labour charges for a person to prepare 'typical'  equipment for final 
disposal (remove hazardous materials/fluids, prepare for safe disposal) at the blended labour 
rate, 1 hour of labour charges to move equipment locally to final disposal location at the 
blended labour rate, 2 hours of equipment work at blended equipment rate to prepare 
'typical'  equipment for final disposal, positions appropriately and apply cover, and 40 L/hr fuel 
consumption for equipment at $1.25/L fuel cost. Thus, a $650 /equipment unit cost has been 
applied. 
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C.2.6.9 Objective: Remove Contaminated Buildings at Milne Port 

2014 Marginal Closure and Reclamation Security Estimate includes cost allocation for 
removal of contaminated buildings. The area footprint has been estimated based on 2014 
Master Building Matrix (H349000-1000-00-144-0001) that includes all contaminated buildings 
planned to be on-site upon completion of the 2014 Work Plan. Included is: 

• Tanks and plumbing – 91 m2 

• Water treatment Plant – 654 m2 

• Maintenance Shop – 2,024 m2 

• Power Plant – 739 m2 

• Other (Waste Facilities) – 446 m2 

Based on RECLAIM Model, the unit cost associated with the removal of contaminated 
building is 200 $/m2. 

The 2013 Work Plan Marginal Closure Cost Summary (H349000-1000-07-245-0001) included 
the cost for removal of all contaminated buildings at Milne Port as described by the Master 
Building Matrix available at the time. The total footprint considered in the 2013 Work Plan 
Marginal Closure Cost Summary was 402 m2, with an associated reclamation cost of 
$80,400. This cost ($80,400) has therefore been applied as a credit for 2014 as the 2014 
Marginal Closure and Reclamation Security Estimate allocates a cost for removal of all 
contaminated buildings on-site at Milne Port irrespective from when they were built as it is a 
reflection of the 2014 Master Building Matrix (H349000-1000-00-144-0001) which is inclusive 
of all contaminated buildings on-site. 

The 2014 Marginal Closure and Reclamation Security Estimate includes a cost allocated for 
reclamation of one (1), 12ML diesel fuel storage tank at Milne Port scheduled to be 
constructed in 2014. Based on the 'Milne Port Fuel Tank Farm Interface Earthworks & 
Drainage - Plan & Sections' drawing (H349000-2130-10-035-0003), the footprint for the Milne 
Port tank has been estimated as 1,250 m2 (assume same as already constructed tanks). 
Assumed that strictly the footprints of the aboveground fuel tanks would be reclaimed and not 
the entire fuel storage site. Therefore it was estimated that this is 75% of the fuel storage site 
area will need to be reclaimed. RECLAIM Model considers the removal of contaminated 
buildings, with an associated cost of $200/m2. 

C.2.6.10 Objective: Remove Non-Contaminated Buildings at Milne Port 

2014 Marginal Closure and Reclamation Security Estimate includes cost allocation for 
removal of non-contaminated buildings, i.e. Offices/warehouses/accommodation. The 
footprint associated with the offices and warehouses at the Mine Site, based on 2014 Master 
Building Matrix (H349000-1000-00-144-0001), is 6,626 m2. The footprint associated with the 
accommodation camps at Mine Site, based on E349000-TX001-50-014-0003 & H349000-
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7200-50-014-0001 drawings, is estimated at 9,930 m2. Therefore, the total footprint for 
offices/warehouse/accommodations is 16,556 m2. 

Based on the 2014 Master Building Matrix (H349000-1000-00-144-0001), the footprint 
associated with the consolidate & dump bone yard debris (incinerators) is 52 m2 at Milne 
Port.  

Based on the RECLAIM Model, the unit cost associated with the tear down of non-
contaminated steel structures is $57.02/m2. 

The 2013 Work Plan Marginal Closure Cost Summary (H349000-1000-07-245-0001) included 
the cost for removal non-contaminated buildings. The total footprint considered in the 2013 
Work Plan Marginal Closure Cost Summary was 10,077 m2, with an associated reclamation 
cost of $574,631. This cost ($574,631) has been applied as a credit for 2014 as the 2014 
Marginal Closure and Reclamation Security Estimate allocates a cost for removal of all non-
contaminated buildings on-site at Milne Port irrespective from when they were built as it is a 
reflection of the 2014 Master Building Matrix (H349000-1000-00-144-0001) and associated 
accommodation camp estimates which is inclusive of all non-contaminated buildings on-site. 

C.2.6.11 Objective: Break Basement Slabs at Milne Port  

2014 Marginal Closure and Reclamation Security Estimate includes cost allocation for 
breaking basement slabs. Building with precast piers and precast footing types of foundation 
were consider for this costs. The area footprint has been estimated based on 2014 Master 
Building Matrix (H349000-1000-00-144-0001) that is inclusive of all buildings planned to be 
on-site at Milne Port upon completion of the 2014 Work Plan with precast piers and precast 
footing types of foundation. Included are: 

• Tanks and plumbing – 32 m2 

• Water treatment Plant – 446 m2 

• Maintenance Shop – 1,988 m2 

• Office/warehouse/accommodation – 966 m2 

• Other (Waste Facilities) – 446 m2 

Based on RECLAIM Model, the unit cost associated with the breaking of basement slabs is 
$26.73/m2. 

The 2013 Work Plan Marginal Closure Cost Summary (H349000-1000-07-245-0001) included 
the cost for breaking basement slabs. The total footprint considered in the 2013 Work Plan 
Marginal Closure Cost Summary was 10,479 m2, with an associated reclamation cost of 
$280,105. This cost ($280,105) has therefore been applied as a credit for 2014 as the 2014 
Marginal Closure and Reclamation Security Estimate allocates a cost for breaking of all 
basement slabs on-site at Milne Port irrespective from when they were built as it is a 
reflection of the 2014 Master Building Matrix (H349000-1000-00-144-0001) which is inclusive 
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of all buildings planned to be on-site at Milne Port with precast piers and precast footing types 
of foundation upon completion of the 2014 Work Plan.  

C.2.6.12 Objective: Landfill for Demolition Waste at Milne Port 

Scrap materials are produced by the demolition of buildings. The 2014 Marginal Closure and 
Reclamation Security Estimate considers a cost allocated for placing 1.5m overburden over 
all buildings planned to be on-site upon completion of the 2014 Work Plan as listed on Master 
Building Matrix (H349000-1000-00-144-0001) and associated accommodation camp 
estimates at Milne Port. Assume area of all buildings on-site needs to be covered with 1.5m 
of cover at closure (disposal site to be determined). The footprint accounted for includes the 
following infrastructure: 

• De-contaminated buildings (3,954 m2), including: 

 Tanks & plumbing –  91 m2 

 Water treatment plant – 654 m2 

 Maintenance shop – 2,024 m2 

 Power plant – 739 m2) 

 Waste Facilities – 446 m2 

• Non-Contaminated buildings (16,608 m2), including:  

 Offices/warehouse/accommodation – 16,556 m2 

 Consolidate & dump bone yard debris  – 52 m2 

Based on RECLAIM Model, the unit cost associated for place a soil cover is $15.12/m3. 

The 2013 Work Plan Marginal Closure Cost Summary (H349000-1000-07-245-0001) included 
the cost for placing soil cover over demolition materials. The total footprint considered in the 
2013 Marginal Cost was 9,973 m2, with an associated reclamation cost of $151,091. This 
cost ($151,091) has been applied as a credit as the 2014 Marginal Closure and Reclamation 
Security Estimate allocates a cost for disposal of all buildings on-site, as applicable, 
irrespective from when they were built as it is a reflection of the 2014 Master Building Matrix 
(H349000-1000-00-144-0001) and associated accommodation complex estimates which is 
inclusive of all buildings planned to be on-site upon completion of the 2014 Work Plan at 
Milne Port. 

C.2.6.13 Objective: Grade and Contour Mill & Plant Site at Milne Port 

2014 Marginal Closure and Reclamation Security Estimate includes cost allocation for site 
contouring of the footprint of buildings at Milne Port. The area footprint has been estimated 
based on 2014 Master Building Matrix (H349000-1000-00-144-0001) that is inclusive of all 
buildings planned to be on-site upon completion of the 2014 Work Plan at Milne Port. 
Included is: 
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• Tanks and plumbing – 91 m2 

• Water treatment Plant – 654 m2 

• Maintenance Shop – 2,024 m2 

• Power Plant – 739 m2 

• Offices/warehouse/accommodation – 17,165 m2 

• consolidate & dump bone yard debris – 52 m2 

• Other (Waste Facilities) – 446 m2 

In addition, the 2014 Marginal Closure and Reclamation Security Estimate includes a 
reclamation cost associated with the re-grading and contouring of the Ore Stockpile Pad at 
Milne Inlet. The Ore Stockpile Pad has an estimated footprint of 235,241 m2. The footprints of 
the Ore Stockpile Pad, the Dump Pad and the Crusher Pad have been estimated based on 
the following drawings: 

• Milne Port - Ore Stockpiles No. 1 & 2 - Earthworks & Drainage - Plan (H349000-2133-10-
035-0001).  

• Milne Port - Ore Stockpiles No. 3 & 4 - Earthworks & Drainage - Plan (H349000-2133-10-
035-0002). 

• Milne Port - Ore Stockpiles - Earthworks & Drainage - Sections Sheet 1 of 2 (H349000-
2133-10-035-0003). 

• Milne Port - Ore Stockpiles - Earthworks & Drainage - Sections Sheet 2 of 2 (H349000-
2133-10-035-0004). 

• Milne Port - Ore Stockpile Sedimentation Ponds - Earthworks & Drainage - Plan & 
Sections   (H349000-2345-10-035-0001). 

A Project specific unit cost has been developed for re-grading and contouring land on-site 
based on historical productivity, current 3rd party labour rates, current 3rd party equipment 
rates and estimated fuel costs. The ‘grade and contour area to natural drainage’ unit cost 
assumes 12hrs/person day of labour at blended labour rate, six (6) person days of man 
power, 100 hrs of grader/dozer work at blended equipment rate and 40 L/hr fuel consumption 
for equipment at $1.25/L of fuel cost. Thus, a $26,193 /Ha or $2.62/m2 unit cost has been 
applied. 

The 2013 Work Plan Marginal Closure Cost Summary (H349000-1000-07-245-0001) included 
the cost for grading and contouring Mill & Plant Site at Milne Port. The total footprint 
considered in the 2013 Marginal Cost for grade and contour of the Mill & Plant Site at Milne 
Port was 10,479 m2, with an associated reclamation cost of $101,289. This cost ($101,289) 
has been applied as a credit as the 2014 Marginal Closure and Reclamation Security 
Estimate allocates a cost for grading and contouring all buildings on-site, as applicable, 
irrespective from when they were built as it is a reflection of the 2014 Master Building Matrix 
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(H349000-1000-00-144-0001) and associated accommodation complex drawings which is 
inclusive of all buildings planned to be on-site upon completion of the 2014 Work Plan. 

C.2.6.14 Objective: Reclaim Roads at Milne Port 

Remove Culverts 

The 2014 Marginal Closure and Reclamation Security Estimate takes into account the 
reclamation cost of any additional culverts planned to be installed at Milne Port during 2014. 
Twelve (12) additional culverts are planned to be installed at Milne Port with one additional 
culvert in the ramp to the beach. It has been assumed that in circumstances where culverts 
may be replaced with larger culverts, the cost of reclamation would remain the same. 

A project specific unit cost has been developed for culvert removal on-site based on historical 
productivity, current 3rd party labour rates, current 3rd party equipment rates and estimated 
fuel costs. The ‘Remove Culverts’ unit cost assumes 12hrs/person day of labour at blended 
labour rate, 1.0 person days to complete task, 4 hrs of heavy equipment work at blended 
equipment rate, and 40 L/hr fuel consumption for equipment at $1.25/L of fuel cost. Thus, a 
$1,785/culvert unit cost has been applied. 

Other (Ramp to the Beach) 

The 2014 Marginal Closure and Reclamation Security Estimate includes cost allocation for 
the reclamation of the ramp to the beach at Milne Inlet in 2014, by scarifying and installing 
water breaks. The ramp areas has been estimated as 5,177 m2 and includes one (1) culvert 
based on drawing: Milne Port - Ramp to Beach - Plan, Profile & Section (H349000-2131-10-
012-0001).  

A project specific unit cost has been developed for re-grading and contouring land on-site 
based on historical productivity, current 3rd party labour rates, current 3rd party equipment 
rates and estimated fuel costs. The ‘grade and contour area to natural drainage’ unit cost 
assumes 12hrs/person day of labour at blended labour rate, six (6) person day of man power, 
100 hrs of grader/dozer work at blended equipment rate and 40 L/hr fuel consumption for 
equipment at $1.25/L of fuel cost. Thus, a $26,193/Ha or $2.62/m2 unit cost has been 
applied. 

For further details, refer to Milne Port - Ramp to Beach - Plan, Profile & Section (H349000-
2131-10-012-0001). 

Other (Roads) 

The 2014 Marginal Closure and Reclamation Security Estimate accounts for the reclamation 
of any additional roads developed during 2014 at Milne Port. The total length of the new 
roads is estimated to be 1,345 m long and 9,720 m2 in area, based on the following roads 
sizes: 
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Table C3: Marginal Road Construction Estimate for Milne Port 

Road Length (m) With (m) Area (m2) 

Raw Water Intake Access Road 
520 6 3,120 
130 8 1,040 

Infrastructure Pad Access Road 545 8 4,360 
West Fuel Tank Access Road 150 8 1,200 
TOTAL Estimate 1345 30 9,720 

 
For further details of the roads at Milne Port accounted for in the 2014 Marginal Closure and 
Reclamation Security Estimate, refer to the following documents in Appendix F: 

• Milne Port - Traffic Management Plan (H349000-2139-10-035-0001). 

• Milne Port - Raw Water Intake Road - Plan & Profile - Sheet 1 of 2 (H349000-2139-10-
012-0003). 

It has been assumed that the reclamation of drainage ditches would be captured in grading 
and contouring of roads and therefore no individual reclamation cost has been applied. 

A Project specific unit cost has been developed for re-grading and contouring land on-site 
based on historical productivity, current 3rd party labour rates, current 3rd party equipment 
rates and estimated fuel costs. The grade and contour area to natural drainage unit cost 
assumes 12hrs/day of labour at blended labour rate, six (6) person day of man power hrs/day 
of labour at blended labour rate, 100 hrs of grader/dozer work at blended equipment rate and 
40 L/hr fuel consumption for equipment at $1.25/L of fuel cost. Thus, a $26,193/Ha or 
$2.62/m2 unit cost has been applied. 

C.2.6.15 Objective: Specialized Items at Milne Port 

Decommission of existing bladder farm 

The 2013 Work Plan Marginal Closure Cost Summary (H349000-1000-07-245-0001), Carry 
Over to Type A, considers the decommissioning of the existing bladder farm at Milne Port (73 
x114, 000 L bladders in lined containment facility) and is based on the 2013 A&R Plan 
(AMEC, January 2013). Specifically the 2013 Work Plan Marginal Closure Cost Summary 
estimate considers the following remedial activities: 

• Milne Inlet fuel farm Oil Water Separation Operation (total cost of $199,280). 

• Drain, fold, and containerize Milne bladder tanks (total cost of $44,704). 

• Remove all hazardous material/fuel storage geomembrane fuel liners and package for 
sealift (total cost of $11,424). 

• Execute civil works to convert the fuel farm to hydrocarbon impacted soil land farm (total 
cost of $54,432). 
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• Execute civil works to transport potential hydrocarbon contaminated soil from Milne Inlet 
non - bulk fuel farm lined containment areas to landfarm (total cost of $34,740). 

• Re-contour surface (total cost of $26,520 with $2,562 as contingency). 

During 2013, the 73 bladders were drained, folded, containerized and shipped off-site. Thus, 
the value associated to this activity has been applied as credit. In addition the operation of 
the Oil Water Separation Facility will no longer require during 2014. Thus, the value 
associated to this activity is also applied as credit. 

For further detail of the costs associated with decommission of existent fuel bladder farm, 
refer to Appendix G-3 of 2013 A&R Plan (AMEC, January 2013). 

Mooring buoys 

Two (2) mooring buoys are planned to be installed during the 2014 Work Plan.  

A project specific unit cost has been developed for removal of mooring buoys based on 
historical productivity, current 3rd party labour rates, current 3rd party equipment rates and 
estimated fuel costs. The remove mooring buoys unit cost assumes 12hrs/person day of 
labour at blended labour rate, 6.0 person days to complete task, 50 hrs of equipment work at 
blended equipment rate, 40 L/hr fuel consumption for equipment at $1.25/L fuel cost. Thus, a 
$14,708/buoy unit cost has been applied. 

C.2.6.16 Objective: Remove Contaminated Buildings at Tote Road 

No contaminated buildings will be present on the Tote Road, and therefore this component of 
RECLAIM was not considered. 

C.2.6.17 Objective: Remove Non-Contaminated Buildings at Tote Road 

The 2013 Work Plan Marginal Closure Cost Summary (H349000-1000-07-245-0001) included 
the cost for removal of all non-contaminated buildings as described by the Master Building 
Matrix available at the time. The total footprint considered in the 2013 Marginal Cost was 
1,522 m2, with an associated reclamation cost of $86,791. This cost has been applied as a 
credit for 2014 as the 2014 Marginal Closure and Reclamation Security Estimate allocates a 
cost for removal of all non-contaminated buildings on-site irrespective from when they were 
built as it is a reflection of the 2014 Master Building Matrix (H349000-1000-00-144-0001) and 
accommodation camp footprint estimates, which is inclusive of all non-contaminated buildings 
planned to be on-site upon completion of the 2014 Work Plan. 

No additional non-contaminated buildings along the Tote Road have been considered as 
none are planned for the 2014 Work Plan at the time of estimate.  

C.2.6.18 Objective: Break Basement Slabs Tote Road  

The 2013 Work Plan Marginal Closure Cost Summary (H349000-1000-07-245-0001) included 
the cost for breaking basement slabs as described by the Master Building Matrix available at 
the time. The total footprint considered in the 2013 Marginal Cost was 1,522 m2, with an 



  
Baffinland Iron Mines Corporation - Mary River Project  

Work Plan - October 31, 2013 
2014 Marginal Reclamation and Closure Security Estimate 

   
 

 

H349000-1000-07-126-0017, Rev. 0 
Page C-21 

 
  © Hatch  2013/10  
 

associated reclamation cost of $40,683. This cost has therefore been applied as a credit for 
2014 as the 2014 Marginal Closure and Reclamation Security Estimate allocates a cost for all 
building foundations on-site irrespective from when they were built as it is a reflection of the 
2014 Master Building Matrix (H349000-1000-00-144-0001), which is inclusive of all buildings 
planned to be on-site with concrete or pier foundations upon completion of the 2014 Work 
Plan. 

C.2.6.19 Objective: Reclaim Roads at Tote Road 

Remove Culverts 

The 2014 Marginal Closure and Reclamation Security Estimate takes into account the 
reclamation cost of any additional culverts installed at the Mine Site during 2014. Thirty (30) 
additional culverts are planned to be installed along the Tote Road with an additional five (5) 
associated with quarrying activities based on the assumption one (1) culvert would be 
required per quarry. It has been assumed that in circumstances where culverts may be 
replaced with larger culverts, the cost of reclamation would remain the same. 

A project specific unit cost has been developed for culvert removal on-site based on historical 
productivity, current 3rd party labour rates, current 3rd party equipment rates and estimated 
fuel costs. The ‘Remove Culverts’ unit cost assumes 12hrs/person days of labour at blended 
labour rate, 1.0 person days to complete task, 4 hrs of heavy equipment work at blended 
equipment rate, and 40 L/hr fuel consumption for equipment at $1.25/L of fuel cost. Thus, a 
$1,785/culvert unit cost has been applied. 

Remove Bridges 

2013 Work Plan Marginal Closure Cost Summary (H349000-1000-07-245-0001), Carry Over 
to Type A, includes the following activities related to reclamation of roads: Inspect and repair 
any erosion and/or permafrost damage; Remove all box culverts crossings and stabilize 
slopes; install water bars; and remove round culverts. Although these bridges/box culvert 
crossings will be replaced in 2014, for the purpose of the 2014 Marginal Closure and 
Reclamation Security Estimate, it is assumed the reclamation cost of removing the future 
bridges and the current crossings is the same and therefore no additional cost has been 
included in the 2014 Marginal Closure and Reclamation Security Estimate.  

C.2.7 Chemicals 

C.2.7.1 Objective: Hazardous Materials Audit 

2014 Marginal Closure and Reclamation Security Estimate does not include a cost allocation 
for a  Phase I, II or II Phase II Environmental Site Assessment as it is covered in the 2013 
Work Plan Marginal Closure Cost Summary (H349000-1000-07-245-0001) closure cost 
estimate. Specifically, the cost is listed as $90,000.  
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C.2.7.2 Objective: Hazardous Materials to be Consolidated for Removal 

The 2013 Work Plan Marginal Closure Cost Summary (H349000-1000-07-245-0001), Carry 
Over to Type A, included a cost allocation ($5,535) for preparation chemicals for shipping and 
a cost allocation ($31,464) for disposal of 76 m³ of hazardous material in the South (except 
bulk contaminated soil). It was assumed that the packaging of 76 m³, based 2009 
productivity, would require 3 days of QE representation and 2 workers with the use of a skid 
steer for 12 hours/day. The average disposal cost was based on the 2010 blended hazardous 
material weighted cost @ $414 /m³. These costs are based on the 2013 A&R Plan (AMEC, 
January 2013).  

In addition to the costs in The 2013 Work Plan Marginal Closure Cost Summary (H349000-
1000-07-245-0001), Carry Over to Type A, the 2013 Work Plan Marginal Closure Cost 
included am additional cost allocation for removing hazardous wastes. The total cost 
allocated was $89,075. The 2013 Marginal Coast was based on the annual generation rates 
established in the Waste Management Plan for Construction, Operation, and Closure 
(H349000-1000-07-126-0007). The following assumptions were considered in 2013 Marginal 
Closure Cost:  

• Annual production of waste Oils (construction/operation) – 0.65 t /17.88 t (assuming 0.8 
t/m3). 

• Annual production of waste batteries (construction/operation) – 0.06 t / 1.76 t. 

• Annual production of spent activated carbon (construction/operation) - 0.06 t /1.78 t. 

• Annual production of kitchen Grease (construction/operation) - 0.28 t /7.72 t. 

• Annual production of spoiled CaCl (construction/operation) - 0.02 t /0.59 t.  

• Annual production of aerosols containers (construction/operation) - 0.04 t /1.07 t.  

• Annual production of empty compressed gas cylinders (construction/operation) - 0 t /0 t.  

• Annual production of crushed drums/plastics pails (construction/operation) - 0.13 t /3.56 t. 

The 2014 Marginal Closure and Reclamation Security Estimate does not include a cost 
allocation for removing any additional hazardous wastes as the removal of hazardous waste 
is an annual activity that has been accounted for in the 2013 Work Plan Marginal Closure 
Cost Summary (H349000-1000-07-245-0001).  

It should be noted, the $126,074 total security estimate allocated for Hazardous Material 
removal is deemed conservative based on experience in 2013 which saw a cost of 
approximately $66,000 incurred for the shipment and disposal off-site all hazardous waste 
generated project-wide (including Milne Port Bladder Farm material generated during 
decommissioning activities). Although specific 3rd Party documentation is not available due to 
confidentiality and commercial purposes, costs incurred were based on 11 x 20 foot 
containers at $3697 each totaling $40,667. An additional Hazardous Material surcharge of 
20% was added for total cost of $48,800. Also included was roughly 136 measured tonnes of 
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break bulk at $127.63 per measured tonne totaling $17,357. The combination of both 
($66,157) is below the current $126,074 total security estimate allocated for Hazardous 
Material removal. 

As per the 2014 Mary River Project Fuel Balance, a maximum 31.7 ML will be on site after 
commencement of 2014 Work Plan (in October 2014). The 2013 Work Plan Marginal Closure 
Cost Summary (H349000-1000-07-245-0001) includes a cost allocation for removal of 31.2 
ML of Type 1 fuel from site, at a $0.10/L backhaul rate (rate established and documented in 
2013 Mary River A&R Plan, AMEC, January 2013). Therefore the 2014 Work Plan Marginal 
Closure Cost Estimate includes a cost allocation for removal of the marginal volume of 0.5 
ML of Type 1 fuel from site, at a $0.10/L backhaul rate. 

C.2.7.3 Objective: Contaminated Soil Removal 

2014 Marginal Closure and Reclamation Security Estimate does not include a cost for the 
removal of contaminated soils as it is covered in the 2013 Work Plan Marginal Closure Cost 
Summary (H349000-1000-07-245-0001) closure cost estimate. Specifically, the cost is listed 
as $626,080. The removal of contaminated soils is described as: till hydrocarbon impacted 
soil - Landfarm operation, and assumes mechanic and operator execute the work required to 
till the hydrocarbon impacted soil work.  

C.2.7.4 Objective: Other 

Calcium Chloride 

The 2014 Marginal Closure and Reclamation Security Estimate takes into account the 
reclamation cost of all CaCl stored on-site. Based on the most recent inventory it is estimated 
that 1.45 million kg of CaCl is currently stored on-site. Backhaul unit rate based on 'Low' unit 
rate for 'Process Chemicals' selected in RECLAIM due to the relative stability and low risk of 
product (CaCl) needing to be removed. 

Ammonium Nitrate 

2014 Marginal Closure and Reclamation Security Estimate includes a cost allocation for 
removing off-site 20% of the explosives brought on-site for the 2014 Work Plan in 2014. As 
per the '2013-10-10_2014 Explosives Requirements.xlsx', 601,990 kg of explosives (82,895 
kg of pre-packaged emulsion and 519,095 kg of Ammonium Nitrate) will be needed on-site in 
2014. The 2013 Work Plan Marginal Closure Cost Summary (H349000-1000-07-245-0001) 
included a cost allocation for removal of 920,000 kg of explosives from site, at a $2.37/kg 
reclamation unit rate. Explosives brought on-site are used for annual consumption; therefore 
the 2014 Work Plan Marginal Closure Cost Estimate includes a credit for the marginal 
difference, 799,602 kg, of explosives estimated needing to be reclaimed from site in 2013 vs. 
2014 at the $2.37/kg reclamation unit rate. 
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C.2.8 Water Management 

C.2.8.1 Objective: Remove Pipelines 

The piping infrastructure design has not change for 2014 Work Plan, and therefore, it is not 
expected that additional pipelines will be required. Therefore, the 2014 Marginal Closure and 
Reclamation Security Estimate does not include an additional cost allocation for removing 
pipelines. Based on 2013 Work Plan Marginal Closure Cost Summary (H349000-1000-07-
245-0001), the cost associated for removing the total length of pipelines (8,200 m) was 
$44,280. 

Sewage and sludge will be incinerated whenever possible. If incineration is not available it will 
be sent to the existing waste water settling pond for decantation. Solids will be left to dry and 
sent to the landfills. 

C.2.9 Mobilization 

C.2.9.1 Objective: Mobilize Heavy Equipment  

The 2013 Work Plan Marginal Closure Cost Summary (H349000-1000-07-245-0001) included 
the cost for the removal of heavy equipment from site. For 2013 Marginal Closure Cost it was 
assumed that at the end of reclamation, all heavy equipments at Mary River Mine Site will be 
transported to Milne Port for shipment as it was owned by a 3rd Party. It was assumed that 
each piece of equipment will travel once the length of Tote Road (100 km). The following 
heavy equipments were accounted for in the 2013 Marginal Closure Cost: 

• Excavators (x5)      

• Dump trucks (x2) 

• Dozers (x5) 

• Crane (x3) 

• Light Duty Vehicle (x51) 

• Other (Loaders) (x18) 

• Other (x107) 

As all company owned heavy equipment will be disposed of on-site, the cost associated with 
the mobilization of heavy equipment from the Mine Site to Milne Port ($173,688) is applied as 
a credit for the 2014 Marginal Closure and Reclamation Security Estimate. 

Based on the Mechanical Equipment and Motors List (H349000-1000-50-144-0001), 372 
pieces of mechanical equipment (from 2013 and 2014) will be onsite upon completion of the 
2014 Work Plan. Assume all company owned equipment on-site will be disposed of on-site 
(disposal location to be determined). The 2014 Marginal Closure and Reclamation Security 
Estimate therefore includes a cost allocation for moving all mechanical equipment located at 
the Milne Port and/or Tote Road to the Mine Site for disposal. Thus, at the end of 
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reclamation, all equipment located at Milne Port will travel a distance equivalent to the Tote 
Road (100 km) to the Mine Site, and equipment located at the Tote Road will travel a 
distance of 50 km. Based on these assumptions, it has been estimated that the 372 pieces of 
mechanical equipment on site will travel (in total) a distance of 10,100 km.  

The RECLAIM Model considers the mobile heavy equipment through road access, with an 
associated cost of $9.0936/km. 

C.2.9.2 Objective: Mobilize Workers 

2014 Marginal Closure and Reclamation Security Estimate does not include a cost for crew 
transportation as it is assumed no additional flights would be required for marginal 2014 
reclamation activities.  

The 2013 Work Plan Marginal Closure Cost Summary (H349000-1000-07-245-0001) 
assumed 53 flights with an associated cost of $2,300 per flight, based on a 25 person camp 
operating for 16 weeks on 4 & 2 crew rotation. The average travel expense including flight 
cost from Southern Canada to Iqaluit was $2300/rotation. Assume conservative estimate that 
80% of contractors or 53 flights are from southern Canada. The total cost allocated for the 
commercial flights was $121,900. 

In addition, the 2013 Work Plan Marginal Closure Cost Summary allocates $571,200 for 
Fixed wing Charter Support, assuming on average 3 charter flights/week will meet the needs 
of a 21 man camp over 4 months. Assume 3 charters/week to move passengers and freight. 

C.2.9.3 Objective: Fuel Required for Reclamation 

2014 Marginal Closure and Reclamation Security Estimate does not include a cost allocation 
for mobilization of additional fuel as it assumes that sufficient fuel is on-site to complete 
reclamation activities. RECLAIM and Project Specific unit costs are inclusive of fuel, 
equipment and labour. Remaining fuel will be backhauled and disposed of off-site. Maximum 
fuel storage volume on-site in 2014 for backhaul is accounted for in the 2014 Marginal 
Closure and Reclamation Security Estimate to remain conservative.  

C.2.9.4 Sealift per Season 

In a closure scenario, it is assumed only 3rd party owned equipment will need to be 
backhauled on sealift due to contractual agreements. Based on the 3rd party Equipment List 
(see Appendix F), 94 pieces of equipment will need to be backhauled. Assume that all 
equipment on the list needs to be demobilized from site at end of 2014. Price is assumed to 
be $115.00 per ton based on 2013 sealift rates for the Mary River Project (supporting 
documentation of per ton price not available due to confidentiality and commercial reasons). 

As a contingency and to remain conservative and additional 8,700 ton has been accounted 
for in 2014 Marginal Closure and Reclamation Security Estimate, with a total cost of 
$1,000,500, for de-mobilization of misc-equipment, materials, waste, and consumables that 
have yet to be identified at the time of this estimate. Price is assumed to be $115.00 per ton 
meter based on 2013 sealift rates for the Mary River Project. 
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The 2013 Work Plan Marginal Closure Cost Summary (H349000-1000-07-245-0001) includes 
a cost allocation for demobilization of mechanical equipment and construction support 
equipment brought on-site in 2013 via sealift. This is in addition to the cost allocated in the 
'Carry Over to Type A' de-mobilization estimate as presented in the 2013 Work Plan Marginal 
Closure Cost Summary (H349000-1000-07-245-0001).  

The cost associated with the de-mobilization sealift was based on the assumption that three 
ships @ 12,000 rev ton/ship would be required to transport equipment off-site (based on 
Hatch Logistical Estimate). At the time of estimate in 2013, it was assumed a cost per ship of 
$1,000,000/ship or $83.30/rev ton. For 2014, it is assumed this de-mobilization cost allocation 
is no longer required based on current understanding of the amount of material estimated 
needing to be backhauled (3rd party equipment, small quantity misc equipment, misc 
consumables etc only) and considering the de-mobilization costs now included in the 2014 
Closure Cost Estimate and the still applicable de-mobilization costs in the Carry Over to Type 
A Closure Cost estimates. 

C.2.9.5 Objective: Worker Accommodation 

The 2014 Marginal Closure and Reclamation Security Estimate does not include a cost 
associated with camp operation. It has been assumed that the marginal activities considered 
in 2014 Marginal Closure and Reclamation Security Estimate will not require any additional 
camp operation to the 2013 Work Plan Marginal Closure Cost Summary (H349000-1000-07-
245-0001), 'Carry Over to Type A'. Specifically, the cost allocated previously amounted to 
$2,007,017 for camp operation during reclamation activities. The following activities are 
included under camp operation in the 2013 Work Plan Marginal Closure Cost: 

• Mine Site Camp Operation Year 2 (21 person camp operation, camp operating overhead 
and food). 

• Mine Site Camp Operation Year 3 (29 person camp operation, camp operating overhead 
and food). 

• Milne Inlet Year 2 - Operate average five - person camp (16 person peak for two weeks) 
(Camp operating overhead and food). 

• Milne Inlet Year 3 - Operate average five (six person camp operation, camp operating 
overhead and food). 

• Milne Inlet Year 4 (14 person camp operation, camp operating overhead and food). 

It has been assumed that, due to the type of closure activities to be undertaken during 2014, 
the operation of these camps will only be required for the period of time specified in the 2013 
Work Plan Marginal Closure Cost Summary (H349000-1000-07-245-0001). 
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C.2.10 Post Closure  

C.2.10.1 Post Closure Assumptions 

It is estimated the post-closure monitoring activities for the marginal 2014 activities can be 
completed concurrently to the timeframe presented in the 2013 Work Plan Marginal Closure 
Cost Summary (H349000-1000-07-245-0001) therefore no additional costs for post-closure 
monitoring is allocated.  

C.2.10.2 Objective: Monitoring and Inspections 

The 2014 Marginal Closure and Reclamation Security Estimate does not include any cost 
associated with post closure monitoring. It has been assumed that the marginal activities 
considered in 2014 Marginal Closure and Reclamation Security Estimate will not require any 
monitoring additional to the 2013 Work Plan Marginal Closure Cost Summary (H349000-
1000-07-245-0001), Carry Over to Type A. Specifically, the closure cost estimate includes 
$21,100/year for five years of post -closure environmental monitoring (including water 
sampling). 

C.2.10.3 Objective: Cover Maintenance 

An allowance for cover maintenance on landfill/waste rock stockpile equals $100,000 (same 
as PDW Closure Plan) was made in 2013 Marginal Closure Cost. This allowance includes: 

• Repair erosion - infill gullies.  

• Repair erosion - upgrade diversion ditches.  

• Remove problem vegetation.  

• Repair animal damage.  

• Repair/upgrade access controls. 

Therefore, it assumed this is sufficient for cover and maintenance and the 2014 Marginal 
Closure and Reclamation Security Estimate does not include any cost associated with 
maintenance on landfill/waste rock stockpile. 
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Appendix D:  
2014 Marginal Reclamation and Closure 

Security Estimate for ERP Activities: 
Mining RECLAIM Closure Cost Model 

Screenshots 
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D.1 Summary of Closure 2014 Work Plan Marginal Cost Estimate – ERP 
Activities 

 
Figure D1: Summary of 2014 Closure and Reclamation Security Estimate – ERP 

Activities, 2014 Breakdown 
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D.2 Open Pit 

 
Figure D2: 2014 Work Plan Closure Cost – ERP Activities for Open Pit 
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D.3 Building and Equipment  

 
Figure D3: 2014 Work Plan Closure Cost – ERP Activities for Buildings and Equipment 

– Mine Site  
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Figure D4: 2014 Work Plan Closure Cost – ERP Activities for Buildings and Equipment 

– Milne Port 
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D.4 Mobilization 

 
Figure D5: 2014 Work Plan Closure Cost – ERP Activities for Mobilization
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Appendix E:  
2014 Marginal Reclamation and Closure 

Security Estimate for ERP Activities: 
Mining RECLAIM Closure Cost Model 

Assumptions  
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E.1 Introduction 

The 2014 Marginal Closure and Reclamation Security Estimate – ERP Activities is based on 
the activities pending on approval of the amended Project Certificate as described in the 
Environmental Impact Statement for the Early Revenue Phase (June 2013). Although these 
activities have not been approved, they have been accounted for in a cost estimate for 
planning purposes. If these activities were conducted, the 2014 Marginal Reclamation and 
Closure Security Estimate for ERP Activities estimate would apply. Construction activities for 
the ERP would only commence once the addendum to the Project Certificate is granted. 

The marginal financial cost of the 2014 Marginal Closure and Reclamation Security Estimate 
– ERP Activities has been estimated using the Mining RECLAIM spreadsheet. The cost is 
derived based on the model methodology of identifying reclamation components, required in 
addition to those already addressed in the 2013 Marginal Closure Cost H349000-1000-07-
245-0001, and assigning a reclamation cost based on a quantity of functional units of that 
component. Each functional unit has a pre-defined or specified unit cost required to meet 
reclamation objectives. 

Unit costs in the RECLAIM Models are derived from a database of unit costs for reclamation 
activities based on operating experience at northern sites across the Canadian Arctic (The 
Reclaim Model, Brodie & Milburn, 2001) and therefore are assumed to be the most accurate 
reclamation unit costs available that reflect Mary River Project conditions. Unit costs in the 
Mining RECLAIM spreadsheet are inclusive of fuel, labour and equipment (J. Brodie, Brodie 
Consulting Ltd, March 2013). Components addressed include: 

• Open pit.  

• Waste Rock pile.  

• Buildings and Equipments.  

• Chemicals.  

• Water.  

• Mobilization.  

• Post Closure.  

• Ongoing water monitoring.  

Several reclamation strategies (“Objectives”) are listed for each component, and broken down 
into lists of actions that can be priced separately. A unit cost spreadsheet (part of the generic 
RECLAIM model) provides a range of prices for most actions; it has been completed where 
possible with the most accurate available or Project specific costs. 

The financial cost obtained is based on the information available at the time of publishing.  

The breakdown of cost for 2014 Marginal Closure and Reclamation Security Estimate – Non 
ERP Activities is summarized up in Table E1. 
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Table E1: 2014 Marginal Closure and Reclamation Security Estimate – Non ERP Activities 
Summary 

Liability Allocation Marginal Cost for 2014 Work 
Plan – ERP  Activities Land Liability Water 

Liability 

Capital Cost for Infrastructure $163,964 $163,964 $0 
Mobilization     $90,027 $90,027 $0 

INDIRECT COSTS    
Project Management (5%) $8,198 $8,198 $0 

Bonding (0%) $0 $0 $0 
Insurance (0%) $0 $0 $0 

Engineering's (0%) $0 $0 $0 
Contingency (10%) $16,396 $16,396 $0 
Sub-total of Indirect   $0 

TOTALS $278,585  $278,585  $0 
 

E.2 Assumptions 

E.2.1 General Assumptions 

The following is a list of general assumptions that were made during the estimate of the total 
cost of reclamation to meet reclamation objectives stated in the in the Mary River Interim 
Mine Closure and Reclamation Plan (H349000-1000-07-126-0012):  

• The annual allocation of the security needing to be deposited each year is based on 
activities expected to occur in that year (i.e. if activities occur in 2014, cost for 
reclamation would have to be given prior to the commencement of that activity). The cost 
of reclamation of a project component is based on reclaiming a defined functional unit of 
that component multiplied by the number of functional units the component is comprised 
of. 

• Whenever possible, the unit cost spreadsheet (part of the generic RECLAIM model) has 
been completed with Project specific costs. When Project specific unit costs are 
unknown, pre-determined RECLAIM ‘unit’ costs associated to reclaim the project 
component are used. Pre-determined unit costs are always selected at the most 
conservative (highest) level possible in RECLAIM, unless noted otherwise, to increase 
conservatism in the estimate to allow for project characteristics (mainly climate and 
remoteness). In addition, it should be noted RECLAIM’s pre-determined unit costs are 
derived from a database of unit costs for reclamation activities based on operating 
experience at northern sites across the Canadian Arctic (see whitepaper: The Reclaim 
Model, Brodie & Milburn, 2001) and therefore are assumed to be the most accurate 
reclamation unit costs available that reflect Mary River Project conditions. The most 
recent update of the RECLAIM model occurred in 2009. The use of RECLAIM was also 
supported as the methodology of choice to estimate reclamation security by the Nunavut 
Securities Working Group (Nunavut Securities Working Group, Over bonding and 
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Reclamation Guidelines Presentation, April 10, 2013) assuming that current unit rates are 
used whenever possible as is the case in the Mary River 2014 Marginal Closure and 
Reclamation Security Estimate.  

• 2014 Marginal Closure and Reclamation Security Estimate – ERP Activities does not 
include a cost allocation for additional fuel nor for equipment to be brought on-site. Unit 
costs are inclusive of fuel, equipment and labour. 

• 2014 Marginal Closure and Reclamation Security Estimate – ERP Activities does not 
include additional cost allocation for Bonding, Insurance, Engineering of 2014 Marginal 
Closure activities. This was deemed included in the 2013 Work Plan Marginal Closure 
Cost Summary (H349000-1000-07-245-0001), Carry Over to Type A. Specifically, the 
2013 A&R Plan (AMEC, January 2013) included $800,000 for “Engineering Design & 
Execution Planning” to cover ‘miscellaneous tasks not specifically estimated in direct 
costs’. This cost allocation was deemed adequate for marginal 2014 activities as well. 

•  As per RECLAIM methodology, a 10% multiplier was added to the sub-totals of ‘On-Site 
Costs’ to account for funds for contingency ($16,396). This was not applied to 
mobilization costs as per RECLAIM methodology. A 10% contingency was determined 
based on review of the Qikiqtani Inuit Association (QIA) Abandonment and Reclamation 
Policy for Inuit Owned Lands (2013), Appendix D and BIMC experience since 2006 in 
North Baffin Island. Reclamation activities for the Mary River Project are predominantly 
an earthworks exercise with simple demolition. High allowances for contingency are not 
required as the construction program will be relatively simple. A 10% contingency is 
deemed sufficient based on confidence that the cost assigned for the activities required 
to meet reclamation objectives is adequate.  

• As per RECLAIM methodology, a 5% multiplier was added to the sub-totals of ‘On-Site 
Costs’’ to account for funds for Project Management ($8,198). This was not applied to 
mobilization costs as per RECLAIM methodology. Hatch is confident that 5% would be 
sufficient to allow for overall management of reclamation activities. 

• Where RECLAIM does not have costs for a particular activity or it is not practical to break 
the activity down into the sub-tasks, a “specified” lump sum estimate of cost has been 
used. 

• There has been no consideration of difference of reclamation techniques that would 
occur at the end of construction vs. the end of operation. 

• If an activity spans multiple years of construction, the cost for its reclamation is evenly 
distributed across all years that it is scheduled to take place. 

• Annual costs are all deposited in Year 1 and are not re-applied every year (i.e. the cost 
for removing hazardous waste from site would be deposited in Year 1 because it is the 
current project strategy that there will be annual shipments off-site of all hazardous waste 
generated that year).  
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• It is estimated the closure activities for the marginal 2014 ERP activities can be 
completed concurrently with the timeframe presented in the 2013 Work Plan Marginal 
Closure Cost Summary (H349000-1000-07-245-0001) therefore no additional costs for 
camp operation and crew mobilization is allocated.  

• Security deposited for each year is aggregated with previous years.  

• As a default, RECLAIM assumes the discount rate for calculation of net present value of 
post-closure cost as 3%.  

E.2.2 Open Pit    

E.2.2.1 Objective: Other Items 

Decommission of Settling Ponds (Milne Inlet and Mine Site) 

The 2013 Work Plan Marginal Closure Cost Summary (H349000-1000-07-245-0001) included 
a cost allocation for removing 50% of the volume of the settling ponds presented in the 
Stormwater Management and Drainage System Design, H337697-0000-10-122-0001, Rev. B 
(Annex 1, Waste Rock Management Plan). 

Size estimates used were as follows: 

• Pond 1 (west pond): Approx. 0.7 million of cubic meters 

• Pond 2 (east pond): Approx. 0.5 million cubic meters  

• Pond 3: Approx. 0.15 million cubic meters 

• TOTAL: 1.35 million cubic meters 

The reclamation of 675,000 m³ was allocated in 2013 and therefore the balance will be 
allocated in 2014 (same dollar amount). Cost of reclamation in 2013 was based on: the cost 
per hour of a CAT D8T Dozer of $176 and the cost per hour of an equipment operator of 
$124.50. Assumption it would take 70 hours to infill the partially constructed pond.  

NOTE: Ponds were not started in 2013 due to schedule and it is assumed full construction is 
planned for 2014. 

E.2.3 Buildings and Equipment  

E.2.3.1 Objective: Specialized Items at Mine Site 

Disposal Mobile Equipment 

Based on the Mechanical Equipment and Motors List (H349000-1000-50-144-0001), ninety 
nine (99) pieces of mechanical equipment (from 2013 and 2014) will be on-site during upon 
completion of the 2014 Work Plan relating to ERP activities.  

It is assumed all the mechanical equipment listed on the Mechanical Equipment and Motors 
List will be disposed on-site (exact disposal location to be determined).  
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A Project specific unit cost has been developed for disposal of mechanical equipment based 
on historical productivity, current 3rd party labour rates, current 3rd party equipment rates and 
estimated fuel costs. The ‘decontaminate and dispose of 'typical' mechanical equipment’ unit 
cost assumes 2 hours of labour charges for a person to prepare 'typical'  equipment for final 
disposal (remove hazardous materials/fluids, prepare for safe disposal) at the blended labour 
rate, 1 hour of labour charges to move equipment locally to final disposal location at the 
blended labour rate, 2 hours of equipment work at blended equipment rate to prepare 
'typical'  equipment for final disposal, positions appropriately and apply cover, and 40 L/hr fuel 
consumption for equipment at $1.25/L fuel cost. Thus, a $650 /equipment unit cost has been 
applied. 

E.2.3.2 Objective: Specialized Items at Milne Port 

Docks and Rock Causeway 

The docks and rock causeway, if any, at Milne Port will be left in place and therefore no 
reclamation cost has been included in the 2014 Marginal Closure and Reclamation Security 
Estimate. 

E.2.4 Mobilization  

E.2.4.1 Objective: Mobilize Heavy Equipment 

Based on the Mechanical Equipment and Motors List (H349000-1000-50-144-0001), Ninety 
nine (99) pieces of mechanical equipment (from 2013 and 2014) will be on-site during upon 
completion of the 2014 Work Plan relating to ERP activities. Assuming all company owned 
equipment on-site will be disposed of on-site (disposal location to be determined). The 2014 
Marginal Closure and Reclamation Security Estimate – ERP Activities therefore includes a 
cost allocation for moving all mechanical equipment located at the Milne Port and/or Tote 
Road to the Mine Site for disposal. Thus, equipment located at  Milne port will travel a 
distance equivalent to the toe road (100 km) to the Mine Site, and equipment located at the 
Tote Road will travel a distance of 50 km. Based on these assumptions, it has been 
estimated that the 99 equipments on site will travel (in total) a distance of 9,900 km. The 
RECLAIM Model considers the mobile heavy equipment through road access, with an 
associated cost of 9.0936 $/km. 
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Appendix F:  
Additional Supporting Documentation  
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Supporting Documentation Index 
Ref 
# 

Document 
Type  Document Name  # of Pages 

1 Presentation - Overbonding and Reclamation Guidelines Presentation, April 10, 2013 - 15 pages 
2 Whitepaper - The Reclaim Model - 12 pages 
3 List - Master Building Matrix, v3 - 3 pages 
4 Drawing - Milne Port Construction Camp Pad General Arrangement - 1 pages 
5 Drawing - Accommodation Camp – Milne Port - 1 pages 
6 Drawing - Accommodation Camp – Mine Site - 1 pages 
7 Drawing - Mine Site Ore Crushing & Screening Earthworks & Drainage - Plan - 1 pages 
8 Drawing - Mine Site Ore Crushing & Screening Earthworks & Drainage - Sections - 1 pages 
9 Drawing - Milne Port Ore Stockpile No. 1&2 Earthworks & Drainage - Plan - 1 pages 
10 Drawing - Milne Port Ore Stockpile No. 2&3 Earthworks & Drainage - Plan - 1 pages 
11 Drawing - Milne Port Ore Stockpile Earthworks & Drainage Sections - Sheet 1 of 2 - 1 pages 
12 Drawing - Milne Port Ore Stockpile Earthworks & Drainage Sections - Sheet 2 of 2 - 1 pages 
13 Drawing - Milne Port Ore Stockpile Sedimentation Ponds Earthworks & Drainage 

Plan & Sections 
- 1 pages 

14 Drawing - Ramp to the Beach - 4 pages 
15 Design 

Criteria 
- Civil - 22 pages 

16 Drawing - Mine Haul Road Drawing - 1 pages 
17 Drawing - Raw Water Intake Access Road - 1 pages 
18 Drawing - Milne Port Traffic Management Plan - 1 pages 
19 Drawing - Mine Site Treated Effluent Pond Access Road - 1 pages 
20 Drawing - Explosives Facility Road  - 1 pages 
21 Drawing - Mine Site Traffic Management Plan - 2 pages 
22 List - Mechanical Equipment and Motors List - 58 pages 
23 List - 3rd Party Equipment List - 3 pages 
24 Drawing - Q7 Quarry Drainage Plan - 1 pages 
25 Drawing - Q11 Quarry Drainage Plan - 1 pages 
26 Drawing - P1 Quarry Drainage Plan - 1 pages 
27 Drawing - Q19 Quarry Drainage Plan - 1 pages 
28 Drawing - D1Q1 Quarry Drainage Plan - 1 pages 
29 Drawing - D1Q2 Quarry Drainage Plan - 1 pages 
30 Drawing - Milne Port Fuel Tank Farm - 1 pages 
31 Calculation - Mary River Project 2014 Fuel Balance - 1 pages 
32 Manifests - Hazardous Waste Shipped Off-Site in 2013 - 9 pages 
33 Photo - CaCl Storage at Milne Port - 1 pages 
34 Calculation - CaCl Inventory, Project-Wide  - 1 pages 
35 Calculation - Mary River Project 2014 Explosives Balance - 1 pages 
36 List - RECLAIM Unit Rates - 5 pages 
37 Calculation - Project Specific Unit Rates - 1 pages 
38 List - 3rd Party Labour & Equipment Rates - 4 pages 
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	1. Introduction
	1.1 Safety

	The consideration of personnel safety in all stages of the design, construction and operation is paramount. Prime consideration shall be given to safety and reliability to:
	2. Other Project Design Criteria 
	2.1 This design criteria document shall be read in conjunction with other documents which may already exist or will be developed as the project proceeds. These documents include the following: 
	3. Units and Coordinate System
	3.1 The International System of Units (SI units and prefixes) shall be used for all design calculations and on all drawings.
	3.2 The grid coordinates shall be based on: projection - Universal Transverse Mercator (UTM) Zone 17 and horizontal datum - NAD 83 Canadian Spatial Reference System (CSRS).
	3.3 Vertical datum shall based on the Canadian Geodetic Vertical Datum of 1928 (CGVD28).
	4. References
	4.1 Codes, Regulations and Standards

	4.1.1 Unless specifically stated otherwise, civil design shall be based on the applicable sections of the latest revisions of the following codes, specifications, standards, regulations and other reference documents. In addition, the design must comply with all laws or regulations of federal and Nunavut territorial authorities.
	4.2 General

	4.2.1 All applicable federal, territorial (Nunavut) and local laws and regulations.
	4.3 Roads
	4.4 Stormwater Management 
	4.5 Reference Documents

	Reference will be made to/contents have been used from the following documents, articulated during the previous phases of the project, during the development of these criteria:
	5. Site Development
	5.1 Site Preparation

	5.1.1 Construction areas shall be cleared of vegetation, and temporary drainage systems shall be provided prior to construction activities taking place within the proposed areas for the new site facilities.
	5.1.2 Topsoil and/or existing roots shall be removed to a minimum depth of 150 mm, if required, from all areas where buildings, roads, yards and services are to be constructed, and shall be stockpiled in designated areas. Disposal options shall include on-site reuse, development of a designated stockpile area for disposal, or removal by truck to off-site areas, as instructed by the Company.
	5.1.3 During the summer months, wetlands or areas with standing water shall be drained and the drying of such shall be promoted prior to construction. Watercourses shall be re-routed with the use of cut-off ditches, or re-aligned engineered channels. 
	Waste material shall be stockpiled in designated areas with the appropriate erosion and sedimentation control measures in place.
	5.2 Earthworks 

	Earthworks is defined as the activity of moving soil and/or rock. Earth-moving activities are required in order to obtain the required design elevations of the ground surface. Earthworks includes cut (if required) and fill for roads, buildings and equipment pads, utility berms, foundation excavation, and construction of ditches, diversion channels and berms, dikes, etc. Earthworks shall be carried out in accordance with the following general guidelines:
	5.2.2 Table 51 provides the minimum slope ratios that shall be used in cuts/excavations or fills/embankments. It must be noted that specific studies must be carried out by geotechnical engineers, if these slopes are to be modified with the aim of lowering costs of cut and/or fill.
	In general, cut activities in permafrost shall be avoided/minimized. However, cut may be required to reduce large fills and high embankments that may affect/endanger slope stability. In addition, within areas where the cut materials can be reused as fill, the suitability of performing cuts in the native soil shall be reviewed by BIM and the geotechnical engineer for requirements of soil treatment/improvement, including geogrids and geotextiles, prior to implementation into the final design.
	5.3 Backfilling

	The gradation of fill material shall be within the Type 5 (32 mm minus) gradation limit for finish grading, within the Type 8 (150 mm minus) and/or suitable earth fill material gradation limit for rough grading, and Type 12 (600 mm minus) and/or suitable earth fill material gradation limit for the rest of the mass backfill. The surface voids of each layer of Type 12 (i.e. Run-of-Quarry material) shall be filled with rock fragments prior to the next layer being placed. 
	5.4 Site Grading

	If applicable, finish grade elevations for roads and yards shall be set a minimum of 100 mm below the finish floor elevation of buildings/sheltered areas, with local ramps provided at doorways, as required.
	5.4.2 Finish grading and yard grading shall be set to slope away from planned structures at a minimum of 0.5% to 2%, and drain to a storm drainage collection system. For very long-run and localized areas, the slope shall be reduced or increased, depending on the existing ground slope and the grading around the buildings and facilities. 
	5.4.3 Site grading shall produce a useable and easily maintainable ground surface, not subject to flooding or erosion. The rough grades and finish grades shall adhere to the following:
	5.5 Infrastructure Facilities, Laydown and Ore Stockpile Areas

	5.5.1 Temporary/permanent equipment and construction material laydown areas shall be provided as per the applicable Contract Drawings. The sizes of the footprints shall be optimized to keep disturbed areas to a minimum and still provide enough room for storage of material/equipment and circulation of mobile cranes/vehicles.
	The subgrades shall be prepared via cut/fill activities prior to pavement installation/placement. If the height of the subgrade fill is less than 600 mm, Type 8 (150 mm minus) fill shall be used. If the height of the subgrade fill is greater than 600 mm, Type 12 Run-of-Quarry (600 mm minus) and/or suitable earth fill material shall be used. The voids of each layer of Type 12 shall be filled with rock fragments prior to placement of the next layer.
	5.5.3 In general, following attainment of the subgrade, the pavement shall be laid on top, with the following minimum thicknesses/material types for infrastructure facility pads and other areas:
	5.5.4 Depending upon the area and specific requirements such as insulation for permafrost protection, the minimum pavement thicknesses and placement of wearing courses may differ from the above-listed. 
	There shall be no insulation under “fold-away” and “fabric” buildings constructed on non-frost susceptible ground material (typical for Milne Port). 
	Insulation shall be provided under “fold-away” and “fabric” buildings constructed on frost susceptible ground material (typical for Mine Site). 
	Frost susceptible and ice-rich soils shall be excavated to the extent required and backfilled with Type 12 Run-of-Quarry (600 mm minus). Non-frost susceptible soils with no visible ice shall not be excavated. 
	5.6 Landfarm 

	Both the Milne Port and Mine Site landfarms shall be designed as per the criteria listed in Section 3.2 of Annex 5 in the FEIS, Attachment 5: Waste Management Plan for Construction Operation, and Closure; Appendix 10D-4.
	The overall geometry as well as the liner details shall be as per Figure 3, “Hydrocarbon Impacted Soils Storage and Landfarm Facility – Preliminary Design of Landfarm Facility” contained within Attachment 5. 
	EBA Engineering Consultants Ltd. has already carried out the design for the Milne Port Landfarm.    
	Milne Port and Mine Site Hazardous Waste Containment designs shall be carried out as per environmental requirements. They shall be lined, and shall contain sumps. 
	5.7 Milne Port Design High Tide 

	The design High Tide levels for the Project shall be as follow:
	The toe of ramp and earthworks pad leading down to the sea lift from the laydown area, including the designated turnaround area at the beach within the Milne Port shall have a design elevation greater than +1.2 m above MSL. 
	Landing pad elevation at the beach shall be minimum 7’ (2.15 m) above the average between the HHWL and LLWL (i.e. +3.3 m above CD which corresponds to +2.1 m above MSL).
	5.8 Retaining Walls

	5.8.1 Retaining walls and structures shall be designed based on site-specific conditions. Lateral pressure coefficients for design of retaining walls shall be as per the geotechnical recommendation.
	5.8.2 Retailing walls shall be avoided to the greatest extent possible. Concrete, gabion walls, crib walls, reinforced earth and/or other systems of retaining structures shall be used, if required.
	5.9 Erosion and Sediment Control

	5.9.1 Erosion and sediment control measures shall be installed as required, in and around the project sites in order to minimize sediment transport off the site.
	5.9.2 Control measures shall be designed to:
	A minimum set back of 30 m from fish-bearing streams and lakes or water bodies shall be provided. Any exception to this shall be consulted with and approved by the Project’s environmental team. 
	5.10 Construction and Permanent Fencing

	5.10.1 Chain link fence, where required, shall be galvanized, with a minimum height of 1.8 m.
	5.10.2 Two strands of barbed wire shall be bracketed off the top of the fence for safety reasons, where required by the Company. 
	5.10.3 Fencing within the sites shall be provided as required and as directed by the Company.
	Explosives Magazine Pads and Earth Barricades

	Explosives magazine pads shall be designed as per the criteria in Section 5.5 of this document. 
	Geometry of the Explosives Magazine Earth Barricades shall be designed in accordance with the Quantity-Distance Principles Manual from the Natural Resources Canada, Explosives Safety and Security Branch.  
	6. Road Design
	6.1 General

	6.1.1 The access roads at the two project sites may be temporary or permanent. An access road is defined as temporary if it will be used only during the construction period, including site predevelopment or site capturing. If an access road will be used during the operational period as well, it is defined as permanent. A 100 km roadway provides access from the Mine Site to the Milne Port (Tote Road), the design criteria for which is included in a separate document. In addition, there is a mine haul road along with internal site roads at the Mine Site, and internal site roads only within the Milne Port, in order to accomodate the mining operations. 
	6.1.2 The design and construction of mine haul roads, access and internal site roads at the project sites shall provide a safe environment for construction, operations and maintenance personnel, and shall facilitate the mining operations, ore transport and port operations in an efficient manner. In addition, the design shall comply with the relevant standards, guidelines, acts, approvals, permits, and other contractual environmental requirements of Baffinland as defined in Section 2 of this document.
	6.2 Road Category

	6.2.1 For the purposes of this design criteria, the roads are classified in three categories:
	6.3 Design Vehicle

	6.3.1 The following design vehicles shall be utilized for the design of the associated project roadways:
	6.4 Geometric Design Criteria

	6.4.1 All roads shall be designed as gravel roads and shall accommodate the design vehicle specified in Section 6.3 of this document. The roads’ geometric design parameters are specified below.
	6.4.2 The following general rules shall apply to the geometric design of the project roads:
	6.5 Pavement Design

	6.5.1 The design of pavement structures requires information such as the expected pavement service life, design vehicle traffic volume, loads, and geotechnical information such as soil type and California Bearing Ratio (CBR). 
	6.6 Pavement Thickness

	For the project internal site roads, the subgrades shall be prepared via cut/fill activities prior to pavement installation/placement. If the height of the subgrade fill is less than 600 mm, Type 8 (150 mm minus) material shall be used. If the height of the subgrade fill is greater than 600 mm, Type 12 Run-of-Quarry and/or suitable earth fill material shall be used. The voids of each layer of Type 12 material shall be filled with rock fragments prior to placement of the next layer. 
	6.6.2 The following minimum internal site road pavement thicknesses shall be used throughout the project:
	6.6.3 The following minimum haul road pavement thicknesses shall be used throughout the project:
	6.6.4 The ramp and earthworks pad leading down to the sea lift from the laydown area, including the designated turnaround area at the beach within the Milne Port shall contain the following pavement thickness:
	6.6.5 Pavement Service Life

	6.6.5.1 The service life of the site pavements, prior to any structural rehabilitation work being required, shall be 5 years, unless noted otherwise for specific items. 
	6.6.6 Design Vehicles, Traffic Volume and Load

	6.6.6.1 Vehicle types have been selected for the project roads based on the expected usage and transportation requirements of the area (Section 6.3).
	6.6.6.2 All pavement, slabs, bridges, trenches, trench covers and underground installations accessible to trucks shall be designed to withstand the load associated with an HS 20-44 wheel load or its equivalent, as defined by the American Association of State Highway and Transportation Officials (AASHTO) under Standard Specification for highway bridges. However, within areas of special equipment operation, this shall be considered as per the actual vehicle loading.
	6.7 Parking

	6.7.1 Parking areas shall be designed to accommodate their intended use. In general, all parking areas shall be surfaced with granular materials.
	6.7.2 Vehicle parking area design shall adhere to the following:
	6.8 Signage

	6.8.1 Traffic control signs and road edge markers shall be provided as required to ensure safe movement in and about the site.
	6.8.2 Direction and information signs for both vehicle and pedestrian traffic shall be provided for parking areas, restricted areas, shipping and receiving.
	6.8.3 Primary identification signs shall be free-standing and sited according to the applicable standards as listed in Section 4.3.
	6.8.4 Other signs shall be free-standing, fence-mounted or wall-mounted.
	6.8.5 Security signs shall be provided at the sites and along the site property boundaries.
	6.8.6 Signs for the site access roads shall be compliant with the local traffic regulations.
	6.8.7 Signs shall be lighted, if deemed necessary.
	6.8.8 All signs and pavement markings (if applicable) shall be well maintained during the construction and operational periods.
	6.9 Bollards

	Bollards, if required, shall be provided at building entrances and around hazardous areas such as tanks and transformers. Bollards shall be 1.2 m high, 150 mm diameter schedule 40 CS pipes. 
	6.9.2 Bollards shall be filled with concrete.
	6.9.3 Bollards shall be painted and coated such that they provide clear reflection off of vehicle headlights.
	6.10 Shoulder Barriers (Safety Berms/Guardrails)

	Shoulder barriers (earth safety berms or guardrails) shall be provided where a 3.0 m or more drop-off exists at the edge of roads.
	Shoulder barriers shall be installed where the horizontal distance from the edge of a travelled lane to an obstruction is less than 1.0 m 
	Earth/safety berms for the Mine Haul Road from the open pit to the crusher pad and from the crusher pad to the maintenance building shall have heights of 2.0 m, and side slopes of 1H:1V.
	Safety berms for the internal roads shall have heights of 1.0 m and side slopes of 1H:1V. 
	Discontinuous openings shall be provided in berms at maximum 25 m spacing for drainage and snow clearance, with openings smaller than half the blade width of vehicles constructing or maintaining the berms.
	6.10.6 Runaway vehicle collision berms or escape lanes shall be provided in accordance with industry requirements as described in the Nunavut MHSA.
	6.11 Utility Berms

	Utility Berms shall travel along the project roadways to the greatest extent possible, shall be of trapezoidal cross-sections, shall be minimum 0.6 m high from the road edge or the existing ground, and shall have maximum fill side slopes of 1.5H:1V, as validated by the geotechnical engineer. They shall be constructed with the use of 300 mm of granular Type 8 (150 mm minus) and 100 mm of granular Type 5 (32 mm minus) material. If the height of the subgrade fill is less than 600 mm, Type 8 (150 mm minus) fill shall be used. If the height of the subgrade fill is greater than 600 mm, Type 12 Run-of-Quarry and/or suitable earth fill material shall be used. The voids of each layer of Type 12 material shall be filled prior to placement of the next layer. The top width of utility berms will depend on the pipe and cable duct sizes. Utility berms shall cross roadway intersections through utility sleeves. After crossing the intersections, they shall resume the alignments within the utility berms.  
	7. Stormwater Management System
	7.1 Internal Surface Drainage

	7.1.1 The general criteria for the site internal stormwater management system are described below. 
	7.2 External Surface Drainage
	7.2.1 Peak Flow Estimation


	Runoff peak flow estimation shall be based on the following equations developed by Knight Piésold Consulting:
	7.3 Rainfall Intensity 

	7.3.1 Table 71 displays the Intensity-Duration-Frequency data which shall be used for peak flow runoff approximation, developed by Knight Piesold consulting:
	7.3.2 Figure 71 displays the 200 year design storm distribution:
	7.3.3 The 200 year 24-hour balanced storm depth is 71 mm.
	7.4 Sedimentation Ponds

	Sedimentation ponds shall only be provided at the Milne Port Ore Stockpile area, Mine Site Crushing and Screening area and the Mine Site Waste Rock Drainage area. For all other areas, including infrastructure facility pads, laydown areas and roads, the water is considered to be clean and no sedimentation ponds shall be provided. 
	7.4.2 The general design criteria for the project sedimentation ponds are as follow:
	7.5 Off-Spec and Treated Effluent Ponds 

	The off-spec effluent pond at the Milne Port shall be sized based on the storage requirements specified in the event that the sewage treatment plant does not meet effluent discharge criteria and/or the system halts operations due to technical difficulties. 
	The treated effluent pond at the Mine Site shall be sized based on the requirements for 10 months storage of treated sewage generated at the Mine Site during the period in which the body of water receiving the discharge (i.e. Mary River) is frozen. 
	The ponds shall have minimum freeboards of 0.3 m.
	7.5.4 The ponds shall have side slopes of not steeper than 3H:1V. 
	7.5.5 The effluent ponds shall be lined. 
	7.6 Culverts and Roadside Ditches 

	7.6.1 Drainage ditches and culverts for all internal/access roadways and vehicle access points shall be designed to convey the runoff peak flow from a 1 in 25 year return period storm, such that the inlet headwater level does not exceed the bottom of the road subbase. Their analysis and design shall consider design flow, culvert size and material, entrance structure layout, outlet structure layout and erosion protection.
	7.6.2 Drainage ditch design shall also be subject to the criteria stated in Table 72.
	All culverts shall have 50 mm diameter steam pipes welded at the top inner sides for prevention of water from freezing. 
	7.6.4 Loading over culverts and pipes shall be in accordance with AASHTO HS 20-44, except for areas of special equipment operation, which shall consider actual vehicle loading. The minimum cover for culverts shall be 600 mm, or as required by the differing specific design vehicle. 
	Fish-bearing culverts shall be minimum 1,000 mm diameter and only one pipe shall be embedded by 10% of the pipe diameter. 
	All culverts shall be Corrugated Steel Pipe (CSP).
	Apply Manning’s n values as per the following:
	 n = 0.025 for gravel ditches
	 n = 0.040 for rip rap ditches
	 n = 0.024 for all CSP pipe. 
	7.7 Drainage Interceptor/Collector Berms 

	7.7.1 Drainage berms diverting overland flow from the waste rock drainage area to the sedimentation ponds shall be a minimum of 1.0 m high with 1.5H:1V side slopes and 0.5 m top width.
	7.7.2 Rip rap and other energy dissipation measures shall be provided to protect against erosion. 
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