
 

 

 

 

ARCADIS MEMORANDUM DATED OCTOBER 22, 2015 

 ARCADIS Submission to NWB LMI Response to ARCADIS Submission to NWB 

 The results of the site inspection work completed by ARCADIS Staff during a recent 
site visit, undertaken 19 to 20 August 2015, have determined that in general the 
conditions, as outlined in the Lupin Mines Incorporated (LMI) Lupin Mines Closure 
Estimate Update December 2014, remain unchanged. The assumptions used by LMI 
in their RECLAIM cost estimate are reflective of the site conditions save for the 
issues and concerns raised by ARCADIS in their memoranda of 31 December 2014 
and 22 January 2015 regarding the LMI December 2014 RECLAIM cost estimate. 

 

We generally agree with ARCARDIS in their determination that in general 
the conditions, as outlined in the LMI Lupin Mines Closure estimate 
updated December 2014, remain unchanged.  The site conditions at the 
Lupin site remain in good condition with care and maintenance work 
being done annually consistent with the evidence as presented at the 
public hearing.    

 As the NWB is aware, INAC’s previous review of LMI’s estimate was a 
desktop review.   LMI submits that INAC and ARCADIS’ August 2015 
inspection of the site did not provide it with any new information such 
that the quantum of security should be revisited by the NWB six months 
after the issuance of the licence.  As the NWB will note, the Inspection 
Report includes several inaccuracies which LMI has commented on in 
separate correspondence to INAC. 

During 2015, LMI completed maintenance work on the sewage lagoon, 
tailings pond discharge and backhauls.  LMI continues to carry out care 
and maintenance activities to ensure the site kept in good condition and 
that the site condition has improved since the LMI Lupin Mines Closure 
estimate updated December 2014.  Site infrastructure is in good condition 
and with the ongoing care and maintenance being done annually, the 
security remains sufficient as per the NWB’s 2015 decision.    

LMI has reviewed the January 2016 ARCADIS materials.    

With respect to the issues and concerns raised in the ARCADIS 
memorandum dated January 22, 2015 (prepared in advance of the public 
hearing, but not submitted as part of the public hearing), LMI has, for the 
great majority of the issues, previously addressed these issues and 



 

 

concerns during the technical review and public hearing for the licence 
and as such, these issues and concerns have already been thoroughly and 
fairly considered by the NWB.   

LMI has provided comments in the table below.   

 On the basis of the information collected during the recent site inspection, and the 
information included in our earlier reviews of the LMI RECLAIM cost estimate and 
subsequent correspondence, we have recompiled the RECLAIM estimate for the 
Lupin mine site and have determined that a quantum of security on the order of 
$45.5 million would be required to address the site closure requirements, as 
outlined in the LMI Interim Abandonment and Restoration Plan document, on the 
assumption that no progressive reclamation works were completed on the site.  It is 
understood that the majority of the reclamation cost as derived herein are the 
result of mobilization of equipment and materials to decommission and remediate 
the site in its current condition and that any progressive reclamation work 
completed by LMI would result in a future reduction in the quantum of security 
presented herein.  As noted in the terms and conditions of the existing water 
licence, the proponent has the opportunity to have the quantum of security 
adjusted at future dates as they see fit. 

 As an overall comment, LMI notes that the majority of changes in the 
ARCADIS estimate result from a change in rates, rather than as a response 
to a change in site conditions or ARCADIS’ understanding of site 
conditions as a result of the INAC inspection on August 21-22, 2015.  LMI 
respectfully submits that a change in rates is insufficient evidence to 
trigger a review of the security in accordance with Part C, Item 3  of the 
Licence, especially within six months of the issuance of the licence. As 
presented during the water licencing process in 2015, LMI’s rates were 
based on actual quotes and this methodology has already been accepted 
by the NWB.  Further details on our rates methodology are re-stated 
below, for convenient reference by the NWB 

 As stated during the public hearing, LMI plans to re-open the mine when 
conditions are favourable.  Therefore, progressive reclamation is only 
carried out to the extent possible with re-opening of the mine still under 
consideration. 

 LMI has hired an engineering firm specifically in regard to the design and 
construction of the Landfarm as approved in the renewed water licence.   
The purpose of the Landfarm is, in part, for LMI’s ongoing progressive 
reclamation at site.   

 LMI backhauled approx. 130,000 lbs of waste this past season, completed 
work at the sewage lagoon, discharged approx. 2,000,000 m3 of treated 
water from Pond 2 of the Tailings Impoundment Area and completed the 
windblown study as required by the renewed water licence.     

 The majority of the reclamation cost is associated with mobilization/demobilization 
and supply of earthmoving and demolition equipment to complete the reclamation 
works on the assumption that the current mine operator will complete minimal to 

As submitted during the 2015 water licencing process and as previously 
accepted by the NWB, LMI does not agree that the equipment at site 
should be deemed unusable for the ARCADIS estimate.  In fact,  ARCADIS 



 

 

no reclamation works and the equipment fleet on site is not sufficient to complete 
the restoration of the site.  While it is understood that in the near term some 
equipment on site could be used during the reclamation works the Crown cannot 
make this assumption as the condition of this equipment at the time the Crown 
were to take over responsibility for the site is unknown. 

stated in their memoranda that based on visual observations , the 

equipment on site appears to be in relatively good condition. LMI operated 
the equipment this past season and if equipment becomes unusable in 
the future, then costs for replacement equipment will be included in 
future estimates prepared by LMI.  LMI has already included mobilization 
and demobilization of a fleet of vehicles for closure in their estimate.  

Further, as required by the NWB, LMI will be submitting an updated 
RECLAIM estimate to NWB  in 2017.  LMI is of the view that ARCADIS is 
not using an appropriate methodology when it included costs that are 
unlikely to materialize within the term of the licence, or even before the 
updated estimate process. 

 The largest risk to the overall reclamation program would be the assumption the 
petroleum hydrocarbon (PHC) impacted soils could be treated, used a landfarming 
technique, in one season.    In  the  event  landfarming  of  PHC  impacted  is  not 
completed as part of any progressive reclamation work there is a risk that the 
amount of impacted soil could not be treated in a single season.  This liability will 
need to be monitored and the quantum of security potentially adjusted upward as 
the cost to strand the earthmoving equipment required to continue landfarming of 
PHC impacted soils over an additional one or two seasons has not been accounted 
for in this estimate. 

 

LMI advised during the water licence renewal process that the landfarm 
was initially to be used  on site for the remediation of a limited quantity of 
petroleum hydrocarbon contaminated soil during the care and 
maintenance and operating stages of the mine.  INAC had a concern 
during the water licence process that the size of the landfarm may be too 
small for the remediation of contaminated soil at closure. It may address 
future contamination but it is unlikely that it will address the current 
inventory of contaminated soil, as stated in their final submission dated 
January 5, 2015. LMI responded, in their final submission dated January 
21, 2015, that the landfarm was not intended to remediate all potential 
future volumes of material.  It should be noted that the IARP states on 
page 24 that options for the treatment of fuel laden sand include 
treatment by volatilization and bioremediation (i.e. landfarming) or burial 
(i.e. consolidate and cover, underground disposal) upon final closure, 
therefore there is no real risk that impacted soil could not be treated in a 
single season.   It would appear that the NWB agreed with this reasoning 
when it set the reclamation amount in May 2015 and again in August 
2015.   

3. Summary of Site 
Conditions 

The following general observations were made by ARCADIS staff during their recent 
site inspection work undertaken in August 2015: 

1. The site conditions are effectively the same as described by LMI in their 

1. LMI is very pleased to hear that ARCADIS agrees that site conditions 
are effectively the same as described by LMI.  LMI respectfully submits 
since there has been no change in site conditions, there is no basis to 



 

 

evaluation of the site and the contents of the various structures and 
equipment thereon. 

2. There is potential for petroleum hydrocarbon impacts to be present within 
the overburden that had not been previously identified stemming from 
historic fuel storage practices as observed on site. For example heavy oil 
staining was observed within the tank farm areas and in the equipment 
laydown areas. The underground piping between the tank farm and day 
tanks are also a potential source of concern in the Camp area.  

3. Based on visual observations only, the equipment on site appears to be in 
relatively good condition. 

4. The waste rock pads are in areas that are elevated and dry relative to the 
surrounding terrain and as such water management from these areas is not 
anticipated. 

5. The quantity of fuel on site was not confirmed during the site inspection. 

6. Leaking drums were observed on site in the Mill area. 

Observations on specific items included in the Interim Abandonment and 
Restoration Plan are provided below using the same section headers included in 
Section 2 of this document. 

revisit security at this time.   

2. The potential for petroleum hydrocarbon impacts was included in 
LMI’s estimate of 40,000m3.  While LMI’s estimate is based on 
detailed surveys, and ARCADIS did not conduct a detailed survey, LMI 
notes that the difference in cost is very small (less than $10,000).  The 
volumes are not substantially different and an updated environmental 
site assessment is required by the NWB prior to amending or 
renewing the current water licence and any changes to hydrocarbon 
impacts will be reflected in future LMI’s estimates (Part I, Item 9).  The 
underground piping between the tank farm and day tanks were 
removed in 2014. This information was previously provided during the 
licence renewal process, and taken into account by the NWB in its 
decision. 

3. LMI concurs that the equipment at site is in  good condition and as 
further evidence,   LMI continues to use the equipment and can 
confirm that this is the case. Equipment not in use has been stored 
appropriately pending a recommencement of mining. 

4. LMI agrees the waste rock pads are elevated and dry relative to the 
surrounding terrain and as such water management from these areas 
are not anticipated.  

5. ARCADIS was advised during their site visit that LMI was using the fuel 
and that they would not have final fuel quantity until the season was 
over and the final fuel dips were completed.  We advised ARCADIS to 
use the quantity of fuel that was used during the water licence 
process even though the number would be slightly higher.  The 
current volume of diesel at site is 1,930,531 litres.  

6. LMI policy requires that any leaking drums be transferred into new 
storage drums and relocated to the Hazardous Waste Storage area for 
trans-shipment from site.   During the inspection, ARCADIS did not 
identify any leaking drums to LMI and as noted previously.  LMI is not 
aware any leaking drums in the Mill area but will follow up..   



 

 

3.1 Buildings and 
Contents 

The majority of the buildings on site are steel framed or modular and can be easily 
collapsed and transported off-site for disposal. None of the structures appeared to 
be constructed of materials that would require special material management (i.e. 
asbestos or lead paint) with the exception of some structures were asbestos 
containing materials are known to be present. The contents with the buildings will 
need to be managed appropriately as there are petroleum products and various 
chemicals in small quantities that will require appropriate management at the time 
of mine closure. 

No concerns with the reclamation approach as outlined by LMI in the IARP. 

As was previously communicated to the NWB via the 2015 water licencing 
process and taken into account by the NWB when it set the reclamation 
security amount, a 2012 investigation by Arctic Response of the buildings 
identified the small quantities of petroleum products and various chemicals 
and advised LMI as to the appropriate management of those items.  LMI has 
included the cost of managing these products in their estimate.  It appears 
the ARCADIS estimate continues to fail to take the Arctic Response 
investigation into account.   

3.2 Freshwater Intake 
System 

The freshwater intake system is also relative modular and would be easy to 
dismantle and ship offsite for disposal. Small tools can be used to decommission the 
majority of the equipment and hydraulic equipment would be used to remove 
pumps and other heavier electrical/mechanical components. The decommissioning 
of the corrugated steel pipe shaft within the intake structure will require some work 
however this work could be easily done using an excavator. 

No concerns with the reclamation approach as outlined by LMI in the IARP. 

No comments 

3.3 Sewage Disposal 
Facility 

This system is also modular and can easily be decommissioned using small tools 
with some hydraulic equipment support. No concerns with the reclamation 
approach as outlined by LMI in the IARP. 

No comments 

3.4 Access Roads and 
Airstrip 

The current condition of the site access roads are such that minimal improvements 
would be required to allow equipment to freely move between the airstrip, the 
borrow eskers, the tailings containment structure and the Mill Area. We concur 
with LMI that twenty-two culverts require removal. 

While the IARP does state that the Airstrip is to be decommissioned consideration 
may be given to leaving the airstrip in place however identified as abandoned. For 
the purposes of this exercise it has been assumed that the reclamation work in this 
regard will match that outlined in the IARP. 

The re-grading and scarifying of the access road and removal of culverts can be 
easily achieved using a dozer with a ripper and either a loader or excavator. 

LMI agrees that the airstrip may stay in place, although LMI has provided an 
amount to remove it in their estimate.  



 

 

3.5 Fuel Storage The existing tank farms can be easily decommissioned whereby the contents of the 
tanks can be decanted into tanker trucks or totes mobilized to site for the 
reclamation program. The portion of tanks could be loaded onto flatbed trailers to 
be transferred off-site for disposal while the larger tanks would need to be 
dismantled on site and the residual scrap metal shipped off-site along with any 
residual sludge. The volume of residual fuel on site was not confirmed during the 
course of the site visit and as such volumes calculated in earlier RECLAIM estimates 
have been assumed. 

Inspection of the tank farm containment area and various equipment laydown 
areas did identify areas of heavy petroleum hydrocarbon staining that will need to 
be addressed as part of any future reclamation work. On the basis of surface 
impacts the volume assumed by LMI is consistent with estimates based on 
observations made by ARCADIS staff during the recent site visit. There is a risk 
however that given the nature of the liner material used for the secondary 
containment (a woven geotextile), and some evidence of perforations in the liner, 
that some leakage into the overburden underlying the tank farms has occurred 
which would increase the overall volume of impacted soil to be landfarmed. Given 
the time required to treat petroleum hydrocarbon (PHC) impacted soils in the North 
this represents a substantial risk to any future reclamation program. The true 
extent of the PHC concern will not be known until the time of reclamation. It would 
not be prudent to puncture the existing liner within the tank farm containment 
areas as part of any future environmental subsurface investigation program unless 
repairs were to be made to the containment liner. This concern applies to all tank 
farms on site as well as fuel/oil drum storage areas. The relatively minor staining 
noted in other parts of the site are not likely to result in a significant increase in the 
volume of impacted soil and as such are of less risk with respect to this component 
of the reclamation cost estimate. The volume of impacted soil is primary a function 
of what the impacts are within and beneath the existing and former tank farm 
containment structures. 

The staining in the Bulk Fuel Storage Area and the Hazmat Storage Area are 
contained.  There is no indication that the liner for these areas is 
compromised and no evidence of perforations in the liner has been provided 
by ARCADIS. In LMI’s experience, the berms and liner within the tank farms 
hold water every season which demonstrates that the liner is not perforated 
and leaking.   

In addition, as per the recently issued water licence, an updated 
environment site assessment will  be completed prior to renewal or 
amending of LMI’s water licence.  Therefore, the NWB has already 
considered this risk and included an appropriate condition on the licence.  At 
this time, there is only speculation that there may be contamination of 
overburden underlying the tank farms. 

In 2014, a geotechnical inspection was carried out by SRK and filed with the 
NWB.  The geotechnical inspection observations were as follows: 

“ Observations  

The tank farm containment systems were observed to be in geotechnically 
stable condition. Liner exposures and minor damages are noted in both tank 
farms. The liner exposure is mainly located near the crest of the berm where 
sand overliner either eroded away or sloughed off. Minor damage typically 
associated with an exposed liner was found to include punctures of various 
sizes ranged from less than 2 cm to 30 cm in longest dimensions. It should be 
noted that site personnel complete repairs to such punctures when 
identified after inspections. Minor erosion gullies were observed in some 
areas in the downstream slope of the berms. Active seepage from the tank 
farms was not observed at the time of visit. Minor water ponding was 
observed in the main tank farm, assumed to be from runoff ranging from 5 
to 15 cm. Engineering judgment suggests the water ponding in the tank 
farms indicates that the liner is unlikely to be compromised by damages in 
the bottom of the tank farms.” 

3.6 Explosives 
Magazine 

The existing magazines for both the explosives and blasting caps comprise a steel 
frame structure on a concrete pad that are presently empty. No concerns with the 

No comments 



 

 

LMI reclamation plan for these units. 

3.7 Borrow Pits and 
Quarry 

No concerns were identified by the geotechnical inspector during the recent site 
inspection. No concerns with the LMI reclamation plan for these areas of the site. 
There will be sufficient plant on site during any reclamation work to address any 
potential concerns that may arise in the future. 

No comments 

3.8 Underground 
Development 

The underground workings were not accessed during the recent site visit. The 
construction of the mine opening seals, as prescribed by LMI in their IARP, is 
consistent with industry practice and on the basis of the recent site visit there are 
no concerns with the proposed plan. 

No comments 

3.9 Waste Rock The stability of the waste rock pad was reviewed as part of the recent geotechnical 
inspection of the site and no concerns were identified. The primary concern with 
respect to the waste rock pad, and waste rock in general, relates to the quantity of 
waste rock on site that may be acid generating. 

Limited information is available in this regard and as such the assumptions made in 
this estimate are conservative and consistent with the December 2014 estimate 
prepared by ARCADIS for this site. 

Additional testing is required to provide data that would reduce the uncertainty 
with respect to the volume of PAG rock on site that would require relocation into 
the underground workings. 

No testing of the waste rock was undertaken during the recent site visit and as such 
in the absence of any new information in this regard the quantities of PAG rock 
have remained the same as previously assumed in earlier RECLAIM estimates. 

ARCADIS as stated that no testing of the waste rock was undertaken during 
the recent site visit and as such in the absence of any new information in this 
regard the quantities of PAG rock have remained the same as previously 
provided in LMI’s estimate.  

In the decision by the NWB, it was stated that “The NWB has reviewed the 
information provided by both the licensee and interveners in determining 
that an assessment should be conducted for PAG material associated with 
the site. Conditions related to the assessment are included Part G in the 
Licence.” [Note: the condition is Part I, items 9 and 10]  LMI’s renewed water 
licence states the following: 

9. The Licensee shall submit to the Board for review, as part of any 
application to amend and/or renew the Licence, or to commence active 
reclamation of the Project site, an updated or revised version of the 
Environmental Site Assessment conducted for the Project in 2006.  

10. The Licensee shall, as part of the updated Environmental Site Assessment 
required under Part I, Item 9, conduct a detailed rock characterization study 
or program to determine the total quantity (inventory) of Potentially Acid 
Generating (PAG) material associated with the Project site and identify any 
potential contamination that may be linked to such material. A written 
report of the results obtained and analyses conducted shall be submitted to 
the Board for review as part of any application to amend and/or renew the 



 

 

Licence, or notification to commence active reclamation of the Project site.  

3.10 Tailings 
Containment 
Structure 

This area was also inspected and found, in general, to be stable by the geotechnical 
engineer. 

Issues identified by the geotechnical inspector were known to LMI and being 
addressed as part of their on-going care and maintenance work. No new concerns 
with the proposed reclamation plan for this portion of the site subject to the 
additional testing of the waste rock as prescribed in Section 3.9. 

The concerns with the long term performance of the TCS, as previously identified in 
the December 2014 review document prepared by ARCADIS, remain however may 
be address through progressive reclamation works by LMI. For the purposes of this 
evaluation the comments and assumptions made by ARCADIS relating to the tailings 
containment structure will remain unchanged. 

ARCADIS confirms that for the purposes of this evaluation the comments and 
assumptions made by ARCADIS relating to the tailings containment structure 
will remain unchanged.   The NWB has already considered evidence on this 
point during the water licence renewal process. 

In regards to the long term performance of the TCS, LMI provided the 
following evidence at the public hearing: 

Patrick Downey: 

5 Thermistor readings. Again, I don't want to 

6 inundate you with a lot of technical data, but 

7 essentially what it's showing you here on this one is 

8 that just below 2 metres we're below -- we go below 

9 freezing. They're constantly monitored, and we -- we 

10 continue to see that trend. So everything is acting as 

11 designed. Same on this one. You can see exactly the 

12 same trend. And, again, any questions, I'm happy to 

13 answer them. 

Patrick Downey: 

11 MR. DOWNEY: Patrick Downey, LMI. Randy, 

12 when you stated that the tailings cover was not 

13 functioning as it's designed, we do not agree. I think 

14 there were lots of evidence it is functioning as 

15 designed. The pH issue raised as a flag that the 

16 facility is not functioning is, in our opinion, 

17 incorrect. The reason for the pH levels you flagged is 

18 that the system is not completely closed. I think 

19 we've -- we've argued that one to death over this 

20 two -- two, three days, and therefore the low pH in 



 

 

21 metals have to be dealt with from those areas. The 

22 water currently in the system is treated to adjust the 

23 pH prior to discharge. That is part of the management 

24 required, and that was part of -- of ongoing management 

25 at every part of this tailings cover. There is a very 

26 detailed report on the cover design, the -- the Lupin 

1 tailings containment closure plan. 

2 Specifically with respect to your comment on data, 

3 or, actually, you said only a little bit of data 

4 gathered, I want to read you a statement from that 

5 time. It's from Holubec: (as read) 

6 Lupin started to cover exposed tailings in 

7 completed cells in 1988 and monitoring the 

8 covered tailings to assess the effectiveness 

9 of the covers. As a result, Lupin has 

10 collected the most extensive and 

11 longest-observed performance records of 

12 covered cells in permafrost areas. Data 

13 collected includes ground temperatures, water 

14 levels within the cover, water quality within 

15 the cover, slope of the tailing surface, 

16 thickness of tailings deposition, moisture 

17 content of the cover, and particle-size 

18 analysis of tailings and cover materials. 

19 Various studies have determined the 

20 durability, physical and chemical, of the 

21 cover material; water balance within the 

22 cover during drought conditions; and poor 



 

 

23 water expulsion potentials from the compacted 

24 tailings during thaw conditions. Test pits 

25 excavated through the cover to the tailing 

26 surface were examined for evidence [and I 

1 hope the translator gets this] cryoturbation, 

2 oxidation at the tailings interface, presence 

3 of ice lenses, and condition of the tailings 

4 cover interface. 

5 In 2004, Lupin continued to monitor the 

6 various covered cell instrumentation and has 

7 collected additional information to validate 

8 the effectiveness of the saturated zone 

9 cover. 

10 We also believe -- and I'm not now quoting -- that our 

11 current monitoring continues to validate the above, and 

12 the results continue to show the above. 

13 The final TCA closure plan which includes detailed 

14 reports from Holubec, Ecomatrix, and Golder clearly 

15 demonstrate that the system will operate as planned 

16 once final closure and cover is complete. This is 

17 based on sound scientific and engineering data recorded 

18 since 1988 with data analysis to this day. 

 

3.11 Re-vegetation On the basis of site observations during the recent site visit it is confirmed that very 
little vegetation has established itself on the site access roads or other work areas 
on site since the site has gone into a care and maintenance phase (2005). It is 
unclear from the IARP what has been proposed by LMI in this regard. There is a 
program risk to this work element should the regulators want revegetation of the 

The NWB has already considered this point during the water licence renewal 
process.  LMI provided the following evidence at the public hearing: 
 
Patrick Downey:  

14 So re-vegetation. The -- the requirement to 

15 re-vegetate, we believe, was entered erroneously in 



 

 

primary work areas. 16 the -- in the last licence. Lupin did try and 

17 experiment on -- on re-vegetation just to show that it 

18 didn't work. This is 2001. This is 2013. This is 

19 2014. I think that was taken probably by the 

20 inspector. But you can see that the -- that there's no 

21 propagation of vegetation. And, in fact, there are 

22 studies showing that at the 1-metre depth of esker that 

23 we have, re-vegetation would be virtually impossible. 

3.12 Post Closure 
Monitoring 

The monitoring program for the site will be outlined in the water licence and it is 
understood that some component or all of the monitoring stations will require 
some form monitoring into the future. 

The recent site inspection did not identify any areas of particular concern that 
should be incorporated into the sampling stations prescribed in the water licence. 

LMI agrees that there are no areas of particular concern that should be 
incorporated into the sampling stations prescribed in the water licence.  This 
conclusion is further evidence of the fact that site conditions remain 
relatively unchanged and there is no basis for a re-opening of the quantum 
of security for the site. 

4. Basis of RECLAIM 
Cost Estimate 

This version of the Lupin mine site RECLAIM cost estimate is based on information 
collected during the recent site inspection works in August 2015 by ARCADIS staff 
and information included in the documentation provided by AANDC: 

 LMI Interim Abandonment and Restoration Plan (March 2013); 

 LMI RECLAIM cost estimate (December 2014) and Addendum documents; 

 ARCADIS  RECLAIM  cost  estimate  (December  2014)  and  Addendum  
documents  (see Appendix C); 

 AANDC Letter on the Water Licence Renewal Application by LMI (August 
2015); 

 Water Licence to Lupin Mine Incorporated from Nunavut Water Board (May 
2015 – unsigned by Ministry of AANDC); 

 Mine Site Reclamation Policy for Nunavut (INAC, 2002); and 

 Mine Site Reclamation Guidelines for the NWT (INAC, 2007). 

For ease of review we have included the same section headings used in the 

No new evidence has been provided with the ARCADIS submission.  As both 
ARCADIS and LMI agree that there have no changes to the site conditions, 
the ARCADIS estimate is still very much a desktop review of the previous 
information provided by LMI.  Further, there were a number of documents 
provided by LMI during the water licence process, the NWB public hearing 
transcripts, as well as the NWB water licence decision report which would 
have assisted and/or clarified the items of concern as stated in the ARCADIS 
estimate which ARCADIS appears not to have reviewed.    

 

 



 

 

RECLAIM model.  For the purposes of this evaluation the RECLAIM Version 7.0 
model was used.  As previously stated in our evaluation of the LMI RECLAIM cost 
estimate, we have used some of their quoted unit rates in lieu of the RECLAIM rates 
as they are in line with our experience on similar reclamation programs in the North. 

4.1  Open Pit This module of the RECLAIM model was not used as it is not applicable for the Lupin 
site. 

No comment 

4.2 Underground 
Mine 

The assumptions made to prepare the RECLAIM estimate for this module include: 

 1,000 m3 of waste rock or borrow material would be used to cap the 
engineered covers used to seal the shaft and vent raises. This quantity of 

material is based on observation of the work areas (five seals at 200m3 

each) and material take-offs from site maps provided in the IARP. 

 Five engineered caps would be constructed to seal vertical openings. This 
quantity is based on the number of openings identified during the site visit. 

 2,500 m3 of waste rock would be used to seal the portal opening. This 

quantity of material is based on observation of the work areas and material 

take-offs from site maps provided in the IARP (rounded 3 m x 3 m x 50 m 
plus 25 m x 40 m x 2 m avg.). 

 Twenty man days  (two  workers ten days)  would be required to  
decommissioning and decontaminate any underground equipment that will 
be left underground. This quantity has been taken to be consistent with 
the number of working days required to decommission other mine sites of 
similar site. 

The rates used for the construction of the engineered caps were derived from recent 
experience with the closure work at the Outpost Island and Blanchet Island mines 
as well as the Meliadine Mine. The earthworks unit rates have been updated to 
the RECLAIM Version 7 estimates based on our review of the site conditions while 
the rates for the underground hazardous material removal is based on our 
experience with similar work. 

[ARCADIS = $463,580 (old $506,380) vs LMI = $439,639] 

The ARCADIS estimate is not based on any change in site conditions.  
ARCADIS has relied on the same information in this estimate as in their 
previous estimate which has already been considered by the NWB.  LMI  
does not agree with the new rates that ARCADIS has used for this estimate 
as the comparables are not sufficiently similar --  Meliadine is not an 
operating mine, it has not even been built yet.   LMI’s estimates are based on 
third-party contractor and engineering estimates obtained specifically for 
the Lupin Mine.  Moreover, LMI does not agree that an increase in rates is 
“new evidence” that permits a review of the quantum of security at this 
time.  New rates can and will be addressed in the required 2017 update to 
the RECLAIM estimate. 

As stated section 3.8 of the ARCADIS document it states: “The underground 
workings were not accessed during the recent site visit. The construction of 
the mine opening seals, as prescribed by LMI in their IARP, is consistent with 
industry practice and on the basis of the recent site visit there are no 
concerns with the proposed plan.” 

During the public hearing Patrick Downey stated the following: 

In regards to the financial security, we have 

15 submitted a detailed cost estimate. We base this on 

16 third-party contractor quotes and engineering studies 

17 and engineering reviews. The contractor went to site 

18 twice. He went through the data that we provided him 



 

 

The liabilities associated with this module would be assigned 100% to land as the 
works would have no impact to the local water sources. Details are provided in the 
worksheet (see Appendix A). 

19 in terms of site reclamation, requirements, tailings 

20 cover, removal of equipment, he went into the mill, was 

21 able to see all of the mill, was able to see what was 

22 already stored in -- in sea cans to be shipped off 

23 site. 

24 All parties contributing to this estimate have 

25 full and free access to the site to verify and develop 

26 their unit costs and quantities. This contractor 

1 actually went out for quotes to do this work. They 

2 reflect that or he updated the rates or reviewed the 

3 rates that was within an historical estimate. The mob. 

4 and demob. costs are based on actual quotes and 

5 additional input from the contractor and consultants. 

6 Our quantities of (sic) updated to accurately -- 

7 accurately reflect the engineering studies. 

 

4.3 Tailings 
Impoundment 

The assumptions made to prepare the RECLAIM estimate for this module include: 

 100,000  m3   of  waste  rock  or  borrow  material  would  be  used  to  
stabilize  the  tailings containment structures. In the absence of design 
information for the spillway structure the quantity of rip rap used by LMI has 
been used for this cost item. 

  375,000  m3   of  borrow  material  would  be  used  to  cover  the  balance  

of  the  tailings impoundment area. This quantity is based on an average 

cover thickness of 1.0 m across an area of 375,000 m2 and is consistent with 
the assumptions outlined in the IARP. 

 Fifty hectares of vegetation improvements would be required.  This 
quantity is based on a nominal percentage (approximately 15%) of the total 

[ARCADIS = $5,648,333 (old $7,231,080) vs LMI = $3,939,562] 

ARCADIS has not relied on any new information or change in site conditions 
to provide an estimate for reclamation of the tailings impoundment area.  
Rather, the updated calculation simply reflects a change in rates.  LMI 
submits that a change in rates can be addressed in the required 2017 
RECLAIM estimate update, but that a change in rates is not new evidence 
justifying the re-visiting of the quantum of security six months after a licence 
is issued.   

ARCADIS has used the area to be covered at 375,000m2 and during the water 
licence process LMI confirmed that 241,000m2 is the amount of area to be 
covered.   

During the water licence public hearing SENES stated the reason they came 



 

 

footprint of the TCA. 

 20,000 m3 of waste rock or borrow material would be used to repair the 

existing tailings containment structure cover.   This quantity is a provisional 

amount based on the observations made during the recent geotechnical 
inspections and in review of the assumptions made by LMI in their RECLAIM 
estimate. 

 6,000 m of piping would be decommissioned and dismantled for off-site 
disposal.   This quantity is based on an approximate take off from existing 
site mapping as provided in the IARP. 

 30,600 m3 of earthworks to construct a spillway. In the absence of design 

information for the spillway structure the quantity of rip rap used by LMI has 
been used for this cost item. 

 20,000 m3  of waste rock/rip rap to line the spillway along with 7,000 

m2  of non-woven geotextile. In the absence of design information for the 
spillway structure the quantity of rip rap used by LMI has been used for this 
cost item. 

 An allowance of $60,000 for the supply and installation of instrumentation 
to monitor the TCS. This allowance is based on experience with the supply 
and installation of monitoring wells at approximately $2000 per well and 
thirty wells. 

 An allowance of $100,000 to manage and treat any water that may 
require treatment as discussed in the ARCADIS memorandum of 31 
December 2014. 

The quantities are based on the information compiled during the initial RECLAIM 
review in 2014 and confirmed during the course of the 2015 site visit.  The unit 
rates have been updated from the December 2014 rates to refer those included in 
the RECLAIM Version 7 unit rate table. 

The liabilities associated with this module would be a split between Land and 
Water liabilities as noted. Details are provided in the worksheet (see Appendix A). 

up with the 375,000m2 amount as follows: 

Randy Knapp, SENES 

14 When they did their estimate, one of the things 

15 they assumed was they would apply a metre of cover. 

16 The only difference between what they have done and 

17 what we have done is we've used a -- all the unit rate 

18 data that we have used in this, for the most part, 

19 comes directly from LMI. So we've taken their 

20 quantities and their unit rate data and applied them 

21 here. But we do them slightly differently. When they 

22 looked at a unit rate for cover, they used $7 -- and I 

23 think it was -- 28 cents a metre, all found cost. And 

24 they must have done that on a square-metre basis 

25 because when -- in order to place a metre of material, 

26 you can never get a metre of material down because the  

1 ground goes like this, and in order to place it 

2 accurately, you always end up placing more. 

3 So all's we've done differently than they have 

4 done is we've assumed a slightly lower unit rate, but 

5 we've allowed for one-and-a-quarter metres of cover 

6 rather than just a metre. Because, in reality, what's 

7 out there today is by -- what's written elsewhere is 

8 there's already 1 to 2 metres on average in order to 

9 get that actual total metre of cover. So we have a 

10 little bit more money to place the sand. 

11 We've also allowed for a small amount of money to 

12 do a bit of repair. No project ever goes ahead where 

13 you do it once and you don't have to come and do a 



 

 

14 little repair. We've allowed for about 3 percent of 

15 additional sand material to be applied to repair what's 

16 already there. And I don't think that's at all 

17 unreasonable or unexpected for a system. 

During the water licence hearing LMI explained to SENES how they 
calculated the cost to cover the 241,000m2 area with an all-in number: 

MR. DOWNEY: Thank you. 

20 There's also a question in regards to the cost of 

21 the -- of the esker cover, and I think I actually want 

22 to explain exactly the basis of that so that you can 

23 understand where -- where we got it. I think you may 

24 have misunderstood the basis of this. So the actual 

25 number was based on the final product. It actually 

26 placed in place graded, compacted. So it was –  

1 whatever quantity it took to give us a 1-metre cover 

2 compacted in place, that was the measured number at the 

3 end, and we used that number -- we gave the quantities 

4 to the contractor, we showed him the pictures of how to 

5 do it, and it may take 1.5 metres to get 1 metre. I 

6 don't disagree with that. Absolutely not. What we 

7 have is the actual, final in-place cost. So we know 

8 what we covered, we know what it cost. So if it was 

9 1,000 metres and it cost $100,000 to -- to finalize 

10 that cover in place, it was $10 a metre squared. And 

11 that's what we used. And that was the -- that was the 

12 basis of -- of the number. It wasn't, Okay, let's hope 

13 we put a metre on, and that's what it is. So that's -- 

14 those reports were given to the contractor, the 



 

 

15 photographs were given to the contractor, and he used 

16 that cost. 

17 MR. KNAPP: I fully understand how that 

18 was done. Randy Knapp. Sorry, Mr. Chair. I fully 

19 understand how it was done, and all's we've done is 

20 we've tried to -- that number was from 2005. Its 

21 relevance today, I'm not sure, given the activity that 

22 was on site during that period of time. I think the 

23 number was 7.28 or something. We used 7.08 slightly 

24 lower, and we've allowed for 25 percent contingency for 

25 additional material. I really don't think those are 

26 particularly materially different numbers. And it's a  

1 number from your unit rate table in your appendix that 

2 we've used to do that. To me, that's a totally 

3 rational and reasonable thing to do. 

4 MR. DOWNEY: Thank you, Randy. Patrick 

5 Downey, LMI. I just want to also clarify that the 

6 number in 2005 was not 7.20. It was $6. We used an 

7 inflation factor agreed to by the contractor. 

As significant areas of the cells and internal dams were previously covered 
by LMI and the unit costs used in LMI’s estimate are based on the calculated 
unit costs which produced a final 1.0 m of coverage in these covered areas 
with a cost escalation factor from the time of the last construction activity. 
This is noted in LMI’s closure cost estimate within the Notes section.  Over 
several years the previous owners completed several engineering and 
environmental studies that have been used to complete the estimate and it 
should be emphasised that nothing has occurred at site since these studies 
were completed that would render them invalid. Hard data and costs have 
also been used such as the actual cost to provide the final esker cover on the 
tailings based on previous work at site.  In regards to the monitoring wells, 



 

 

during the water licence process and included in ARCADIS memorandum of 
January 22, 2015 the following was stated:  

Recommendation 

AANDC recommends that the licence require a) porewater quality monitoring 
in the sand cover; and b) annual sampling of the piezometers. 

LMI Response to 2.2 LMI has indicates that water levels monitoring will 
demonstrate the cover is functioning as designed and furthermore Pond 
monitoring will confirm that water quality meets requirements. 

As such they see little benefit is conducting porewater monitoring. 
Porewater monitoring is simply another confirmatory measurement 
however SENES concurs with LMI that it is not essential. 

Active revegetation is not feasible and not part of the closure plan. As 
described during the public hearings, attempts were in 2001 made to 
revegetate the site. While transplanted materials have survived, no 
propagation has occurred. This trial supports the conclusion that it is 
virtually impossible to regrow on esker 1 m or thicker without adequate soil 
media, which is not available in the project area unless substantial areas of 
tundra are excavated. This matter was addressed during the licence renewal 
and described in the closure plan. Natural vegetation is taking place on the 
cells that have already been covered.  

4.4  Rock Pile The work under this module will include the following: 

 Earthworks using 400,000 m3 of waste rock to complete various reclamation 
activities within the waste rock that underlies the mill area of the site.   

This quantity is comprised of two components whereby 100,000 m3  of the 

waste rock would be used in the TCA cover and300,000 m3  of waste rock 
would be placed underground as per LMI RECLAIM estimate. These 
quantities have not been amended subject to confirmation with the results 
of waste rock testing however are conservative as it related to mitigating PAG 
rock issues. 

[ARCADIS = $2,852,000 (old $3,580,000) vs LMI = $1,887,702] 

ARCADIS has not relied on any new information or change in site 

conditions to provide an estimate for reclamation of the tailings 

impoundment area.  Rather, the updated calculation simply reflects a 

change in rates.  LMI submits that a change in rates can be addressed in 

the required 2017 RECLAIM estimate update, but that a change in 

rates is not new evidence justifying the re-visiting of the quantum of 

security six months after a licence is issued.    

As stated by ARCADIS “ For the purposes of this estimate the quantities of 

material remain unchanged from earlier RECLAIM estimates by both 



 

 

 An allowance of $20,000 has been carried for waste rock testing to 
confirm quantity of material that would be deemed PAG rock. 

For the purposes of this estimate the quantities of material remain unchanged from 
earlier RECLAIM estimates by both LMI and ARCADIS.  In the absence of any new 
data with respect to the potential for PAG rock to be present the assumptions 
made in the January 2015 estimate prepared by ARCADIS remain unchanged.  The 
unit rates used in the worksheet as presented in Appendix A are a mix of those rates 
provided in the most recent version of RECLAIM and as allowance for analytical 
work assuming that staff already on site would undertake the required sample 
procurement. For the purposes of this evaluation the liability for this module of 
work would be split between Land and Water as shown in the worksheet. 

LMI and ARCADIS.  In the absence of any new data with respect to 

the potential for PAG rock to be present the assumptions made in the 

January 2015 estimate prepared by ARCADIS remain unchanged.” 

In the decision by the NWB, it was stated that “The NWB has reviewed the 
information provided by both the licensee and interveners in determining 
that an assessment should be conducted for PAG material associated with 
the site. Conditions related to the assessment are included Part G in the 
Licence.” [Note: the condition is Part I, items 9 and 10]  LMI’s renewed water 
licence states the following: 

9. The Licensee shall submit to the Board for review, as part of any 
application to amend and/or renew the Licence, or to commence active 
reclamation of the Project site, an updated or revised version of the 
Environmental Site Assessment conducted for the Project in 2006.  

10. The Licensee shall, as part of the updated Environmental Site Assessment 
required under Part I, Item 9, conduct a detailed rock characterization study 
or program to determine the total quantity (inventory) of Potentially Acid 
Generating (PAG) material associated with the Project site and identify any 
potential contamination that may be linked to such material. A written 
report of the results obtained and analyses conducted shall be submitted to 
the Board for review as part of any application to amend and/or renew the 
Licence, or notification to commence active reclamation of the Project site.  

4.5  Building and 
Equipment 

From the observations made by ARCADIS staff during the recent site visit it is 
confirmed that the magnitude of work for the decommissioning, decontamination 
and dismantling of the various buildings and pieces of equipment on site, as 
presented by LMI in their RECLAIM cost estimate is reasonable and consistent with 
our observations. 

The work under this task will include the following (given the level of detail 
provided in this module the reader is directed to the worksheet in Appendix A to 
review material quantities): 

1. Decommissioning,  dismantling,  containerization  and  transfer  off-site  of  
building  and equipment components for disposal. 

[ARCADIS = $6,682,152 (old $6,557,883) vs LMI = $6,664,708] 

No new evidence provided - as stated by ARCADIS “For the purposes of this 
estimate the material quantities remain unchanged between the LMI and 
ARCADIS RECLAIM estimates.”  

 ARCADIS has added 22 culverts to be removed and disposed of in their 
estimate, noting that LMI included 22 culverts to be removed and disposed 
in their estimate.  

It should be noted that LMI already has a historical landfill which was 
mistakenly left out of the last licence but has been re-added in the 



 

 

2. Transfer and disposal of mine/earthmoving equipment off-site for disposal 

3. Deconstruction of tank farms (including the secondary containment 
structures) 

4. Consolidation and management of barrels and totes on site. 

5. Consolidation and disposal of boneyard debris 

6. Grading and contouring of areas impacted by mine activities 

7. Removal and disposal of existing culverts (22 in total) 

8. Scarifying of 16 km of road and the 2 km airstrip (based on a 3 m wide 
roadway and 42.5 m wide airstrip) 

9. The building footprint areas as  provided in  the  RECLAIM estimate are  
based on  site observations and review of the quantities reported by LMI 

10. The allowance used to mitigate concerns with the boneyard are based on 
35 working days to complete stabilization work at a rate of $10,000 per 
day for all labour, equipment and supplies  

11. The allowance used for the construction of the landfill are based on 45 
working days to complete the construction of the landfill at a rate of $10,000 
per day for all labour, equipment and supplies 

Note that it was the IARP that stated the airstrip was to be scarified.  ARCADIS is 
not opposed to leaving the airstrip as it currently exists. 

For the purposes of this estimate the material quantities remain unchanged 
between the LMI and ARCADIS RECLAIM estimates.  The unit rates used in the 
worksheet as presented in Appendix A are mix of those provide by LMI (were 
consistent with industry rates for the work) and the latest rates as provided in 
Version 7.0 of the RECLAIM model. The majority of the work under this module 
will be done to address concerns related to Land liabilities however a portion of 
the work will ensure Water liabilities are address.  Details of the land and water 
liabilities are provided on the work sheet in Appendix A. 

current recent water licence. 

Boneyard clean-up is included in LMI’s estimate. 

As stated in LMI’s final submission, dated January 25, 2015, work has been 
completed on removal of waste, removal of buried pipelines and the 
placement of material within the crown pillar openings that would reduce 
work to be completed for final closure.  

4.6  Chemicals, A detailed inventory of the chemicals and other hazardous materials on site was [ARCADIS = $7,222,882 (old $7,212,041) vs LMI = $2,498,718] 



 

 

Hazardous Materials 
and Contaminated 
Soils 

not completed by ARCADIS during the recent site visit given the timeframe of the 
site visit.  The cataloguing of all chemicals and hazardous materials was deemed 
to be outside the scope of work however an evaluation of the material quantities 
was undertaken so as to assess the quantum of material that would require 
management.  In general the quantities provided by LMI in their RECLAIM 
estimate have been used herein unless otherwise noted. The work involved under 
this module includes: 

1. Completion of a Phase I/II ESA to characterize the environmental liabilities 
on site (the rate for this work was increased to reflect levels of effort 
recently quoted by ARCADIS for the assessment of environmental liabilities at 
other mine sites). 

2. An allowance was added for asbestos abatement work (the abatement 
budget could be amended once the asbestos assessment report was 
reviewed by ARCADIS). 

3. Containerization and disposal of 100,000 litres of waste oil is new to the 
estimate and is based on observations made during the August 2015 site 
visit. The quantity of waste oil is based on the 55 totes (~1000 L each) 
located in the hazardous materials laydown area and on the order of 40 to 50 
totes observed in the accessible areas of the warehouse on site. 

4. Containerization and disposal of 2,344,460 litres of fuel (2,177,211 of diesel 
and 167,249 of Jet A as measured by Delta Carter on 23 August 2014. 

5. Consolidation and disposal of 1000 kg of hazardous material (reagent and 
other chemicals) 

6. Consolidation and disposal of 100 kg of batteries 

7. Consolidation  and  disposal  of  5000  kg  of  miscellaneous  chemicals  and  
solvents  as observed in various buildings around the site during the August 
2015 site visit 

8. Consolidation and disposal of 100 drums of hazardous material 

9. Management (consolidation, treatment and grading) of 50,000 m3 of 

petroleum hydrocarbon impacted soil (increased from 40,000 m3 estimated 

LMI does not see any new evidence provided by INAC, as ARCADIS stated a 
detailed inventory was not completed during the recent site visit and 
deemed to be outside the scope of work.  

As stated in the Inspectors report dated October 30, 2015, whom also 
accompanied ARCADIS during their site visit, during the period of Inspection 
there were approximately 40 metal waste oil cubes, 200 45 gallon barrels of 
assorted waste oil and other lubricants plus approximately 50 5 gallon pails 
of drill oil which does not seem to be the same number the ARCADIS has 
provided in their estimate.  

1. No new evidence - Completion of the Phase I/II environment site 
assessment was completed in 2006 and remains valid given the 
limited mining activity since that time.  As per the recently issued 
water licence, an updated environment site assessment needs to be 
completed prior to renewal or amending of LMI’s water licence and 
therefore the $600,000 they have allocated to a Phase I/II site 
assessments is not required.    

2. No new evidence – LMI provided an allowance for asbestos in their 
estimate and further clarified in its submission dated January 21, 
2015 during the water licence process that it was based on a study 
completed in 2012 by Arctic Response.      

3. No new evidence - Containerization and disposal of waste oil is not 
new information as LMI provided this information during the water 
licence process, including photographic evidence.  LMI backhauled 
approx. 90,000 lbs of waste oil this past season, along with 
approximately 40,000 lbs of additional waste. ARCADIS has not 
based this number on a detailed inventory as completed by LMI this 
season, which will be submitted with their annual report this year as 
required  

4. No new evidence – ARCADIS did not test the fuel at the Lupin site. It 
was confirmed to ARCADIS during their site visit that the fuel was 
being used while they were at site. LMI has reviewed the Mine Site 
Reclamation Policy for Nunavut (2002) and it does not include any 



 

 

in the LMI RECLAIM estimate whereby the condition of the liners within the 
tank farms suggest that there will be additional PHC impacted soils beneath 
the tank farms). The increased volume is based on an area of 200 m by 50 m 
by an average depth of 1 m beneath the main tank farm.   The original 

PHC impacted soil volume of 40,000 m3  was also included in the estimate 
and is based on the areas of the site observed to be impacted with PHC 
staining and/or olfactory impacts.  The estimated area of impact centered 
primarily on the tank farms, powerhouse, satellite tank farm and drum 

cache areas is estimated to be on the order of 30,000 to 40,000 m 2 with an 
inferred depth of impact between 1 to 1.5 m. 

10. An allowance for the transfer of 500 m3  of impacted soil off site that 
cannot be treated on site and is based on 1% of the total PHC volume 
estimate. 

The unit rates for the above referenced work come from a mix of rates provided in 
earlier estimates and updated RECLAIM rates as provided in Version 7 of the 
model.  In general the work under this module relates to land based liabilities 
however a portion of the liability has been assign to water. Details of the cost 
breakdown are provided in the module worksheet (see Appendix A). 

statement that a provision to mobilize fuel is required and that 
estimates cannot take into account fuel present on site. LMI have 
consulted engineers familiar with RECLAIM and they have 
confirmed that RECLAIM does not require that the estimate must 
assume no fuel is present at site, and that all fuel on site must be 
destroyed. SRK (who developed the first iteration of RECLAIM) has 
confirmed that it is permissible under RECLAIM to assume use of 
fuel already on site for reclamation purposes. With respect to INAC 
estimates relating to fuel, there is no reason to consider the fuel on 
site as unusable. LMI and INAC contractors both used it during 2014 
and the fuel is of standard and useable quality. The volumes stored 
on site are well known and reported to the NWB. As such, it is not 
necessary to include mobilization of fuel to site and disposal of on-
site inventories within the estimate. As stated in the NWB decision 
on this issue “Consequently, although the Board recognizes that, 
without the benefit of verification of current site conditions, the 
AANDC estimate was based on a worst case assumption of large 
volumes of unusable fuel being left on-site, the NWB prefers the 
assumptions provided by LMI’s 2014 update in this regard, as it was 
based on current knowledge of the status of the site and the 
usability of fuel volumes present on-site.”  There is no information 
provided by INAC which would justify the NWB re-visiting this 
conclusion. 

5. No new evidence - Consolidation and disposal of hazardous 
materials has been included in the LMI’s estimate.  This season 
approx. 118,000 lbs of hazardous materials were backhauled to 
Yellowknife along with approx. 12,000 lbs of additional waste.  

6. There are approx. two pallets of batteries on site. 

7. Consolidation and disposal of misc chemicals and solvents has been 
included in the LMI estimate, of which approx. 28,000 lbs were 
backhauled from site this past season.  

8. During the 2015 season approx. 118,000 lbs of hazardous material 



 

 

were backhauled to Yellowknife along with approx. 12,000 lbs of 
additional waste.  

9. LMI disagrees with the increase in the amount of hydrocarbon soil 
from 40,000m3 (in LMI and ARCADIS December 2014 version) to 
50,000m3 as ARCADIS did not complete any studies to support their 
assessment.  The areas of impacted soil noted by ARCADIS are 
accounted for by LMI and LMI has hired engineers and specialists to 
determine the extent and will be proceeding with a landfarm to 
treat the soil as approved by the NWB in the renewed water licence.   

There were discussions and submissions during the water licence 
process in regards to hydrocarbon impacted soil and this item will 
be included in the updated environment site assessment as 
required in the renewed water licence.    The Licensee shall submit 
to the Board for review, as part of any application to amend and/or 
renew the Licence, or to commence active reclamation of the 
Project site, an updated or revised version of the Environmental 
Site Assessment conducted for the Project in 2006.  As approved 
by the NWB, the Landfarm Management plan will allow for soil 
treatment and LMI has hired an engineering firm specifically in 
regards to the design and construction of the Landfarm.  

10. LMI has stated during the water licence process that they will be 
treating hydrocarbon impacted soil with the approved landfarm 
during care and maintenance, will continue to backhaul soils when 
required and during closure they also provided the option to place 
material underground. 

4.7  Water 
Management and 
Short Term Water 
Treatment 

This module of the RECLAIM model was not used for this evaluation.   Allowances 
for water management have been included in other modules of this estimate. 

No comments 

4.8  Post-Closure 
Water Treatment 

This module of the RECLAIM model was not used as it is not applicable for the 
Lupin site. Allowances have been included in the Post Closure costing module. 

In the previous estimate submitted during the water licence process 
ARCADIS did use this module as well as the Post Closure costing module.  



 

 

4.9  Interim Care and 
Maintenance 

This module was not part of the RECLAIM version 6.1 Model and as such the 
evaluation of the Interim Care and Maintenance costs is new for this site. For the 
purposes the following assumptions have been made: 

 A five year period has been assumed. 

 Crew would consist of a supervisor and three skilled workers for two man 
months a year supplemented by an electrician and mechanic on the basis 
of one man month per year respectively. 

 Fuel consumption per annum would be 20,000 L. 

 Accommodations would not be required however consumables would need 
to be transferred in as required (an allowance equal to the accommodation 
rate in the Version 7 rate table has been assumed). 

The unit rates for the above referenced work have been taken from RECLAIM 
model rates as provided in Version 7.  In general all the work within this module 
relates to liabilities associated with water as outlined in the work sheet provided in 
Appendix A. 

[ARCADIS = $644,488 (old $0)  vs LMI = $0] 

No new evidence – The RECLAIM estimate submitted by ARCADIS during the 
water licence process used RECLAIM 7 so we are not sure why they are 
stating that this module was not a part of the RECLAIM version 6.1 model.  If 
this is indeed a new module which was not included in the previous version 
submitted during the water licence renewal process then LMI believes this 
should not be included at this time.  It appears that this number may have 
been used in the previous estimate under Post Closure costing 
module/Indirect Costs.  

4.10  Post-Closure 
Monitoring and 
Maintenance 

The post-closure monitoring and maintenance for this site will need to be 
involved that the twelve site visits over twenty-five years as assumed by LMI.  
The potential for an adverse impact on the local environment as a result of a 
failure within the tailings containment structure is too great and as such a more 
involved post-closure monitoring program has been assumed herein consistent with 
the program previously in earlier versions of the ARCADIS RECLAIM estimate (see 
Appendix C). The recommended scope of work to be undertaken under this module 
would include: 

 Preparation of final Closure and Permit Plans as well as a final site Audit 

 Annual site inspection monitoring, not including 
geotechnical/environmental, would be done annually for up to 100 years 
post closure.  Although the tailings remain a potential hazard and may 
require monitoring, care and maintenance beyond 100 years, the net present 
value of these costs is not material.  Furthermore, technological 
developments would be expected over the next 100 years which are likely to 

[ARCADIS = $2,186,376 (old $2,205,670) vs LMI = $830,013] 

ARCADIS stated the costs included for this work are consistent with those 
previously included in the ARCADIS December 2015 RECLAIM estimate, 
therefore there is no new evidence to consider with respect to post-closure 
monitoring and maintenance.   

INAC bases its suggestion that post closure monitoring, inspection, care and 
maintenance should be required for 100 years on the basis that tailings are 
“retained behind man-made dams and impound water with hydraulic 
structures”. INAC’s recommendation is based on a fundamental 
misunderstanding about the system that will be left in place at final closure. 
The detailed report completed by Holubec Consulting as part of the final TCA 
plan clearly states that there will be no dams or structures holding back 
water at final closure. Therefore, an allowance for 100 years of monitoring 
and maintenance of “water retaining structures” is not required. This was 
addressed at the public hearing and previous submissions by LMI whereby 



 

 

mitigate long terms concerns and perhaps allow a permanent walk-a-way 
solution.   For example, tailings could be re-mined in future for metal 
recovery. 

 Geotechnical inspections of the site would continue annually for the first ten 
years and then every  five  years  between  Years  11  and  100  post  closure.    
These costs have been discounted at 3%/annum and are required as noted 
above. 

 Environmental Monitoring would be completed every year for the initial 
post-closure phase (Phase 1 – years 1 to 10 post closure) and then once 
every ten years starting 15 years post closure during Phase 2 (years 11 to 
100). 

 A nominal allowance has also been included to cover erosion repair work 
and potential water treatment concerns during the post-closure period. 

The costs included for this work are consistent with those previously included in 
the ARCADIS December 2015 RECLAIM estimate. 

the closure design from a chemical and physical stability perspective is 
functioning as intended based on several years of monitoring.  

It is noted in the approved TCA closure plan that a period of 7 years post 
closure monitoring is anticipated. LMI costing is based on a 25 year post 
closure monitoring timeframe and is therefore precautionary and 
conservative. 

4.11 Mobilization and 
Demobilization 

The LMI RECLAIM estimate assumed that the reclamation of the entire Lupin site 
could be accomplished in one season.  On the basis of the recent site visit we 
concur that subject to the results of additional subsurface investigation work 
related to PAG rock and potential petroleum hydrocarbon contamination not 
already accounted for in this estimate the reclamation work could be done in a 
single season provided sufficient resources were assigned to the work. 

The current condition of the equipment on site suggests that the existing fleet 
could be used to do a large portion of the work however for the purposes of this 
estimate we have to assume the equipment is not available and equipment will 
need to be mobilized to site over an ice road in and an ice road out the following 
winter road season. As previously noted in earlier RECLAIM estimates the NWB 
want the winter road construction to be independent of any potential combined 
operations with the other mine sites along the existing winter road alignment and as 
such we have assumed a winter road between Yellowknife and the Lupin mine (568 
km one way). 

[ARCADIS = $8,078,895 (old $8,227,267) vs LMI = $4,91,904] 

1. No new evidence - There is no reason why for the purposes of this 
estimate that ARCADIS has to assume that the equipment will not be 
available and that the amount of equipment they included will need 
to be mobilized to site.  LMI has included a fleet of equipment to be 
mobilized and demobilized in their estimate.  During the water 
licence process INAC recommended that LMI identify infrastructure 
and equipment on site that is no longer useable in annual reports 
and that the reclamation cost estimate is updated accordingly. LMI 
agreed that this would be reflected in any updated reclaim 
estimates. However, at this time the equipment on site is 
maintained and fully functional. Any equipment that is not in use 
during care and maintenance has been stored according to proper 
mechanical procedures (batteries removed etc.) and can be brought 
back on line with little effort. 

2. No new evidence – these items, with the exception of fuel, are 



 

 

The following  work would be undertaken within this module: 

1. Mobilization of an equipment fleet (excavators 2, dump truck 4, dozer 2, 
front end loader 2, crane 1, demolition shears 1 and light duty truck 3) 

2. Mobilization of workers, fuel, supplies, tools and consumables as well as a 
temporary camp during the reclamation work 

3. Construction of two 568 km long winter roads (includes for winter road 
tariffs) 

The material quantities used to derive this module cost are provided in the work 
sheet located in Appendix A. For the purposes of this estimate the unit rates are 
based on a mix of rates provided by LMI and updated RECLAIM Version 7 rates.  
The liability costs have been split as a function of the direct cost ratio between land 
and water liabilities as compared to the overall direct costs. 

included in LMI’s estimate based actual costs over the past seasons 
to mobilize workers to site with supplies, tools, consumables etc.  

3. No new evidence –  LMI’s estimate includes a winter road with 
tariffs.  In the ARCADIS estimate they have used a unit of 1,172 km 
but as stated (and LMI agrees) each way is 568 km which would add 
up to 1,136 km not 1, 172km.  

4.12 Other 
Considerations 

The following assumptions have been made with respect to Indirect Costs: 

1. Project Management costs would be 5% of Direct Costs as is 
consistent with industry standards for this type of work. 

2. Engineering Costs would be 10% of Direct Costs based on recent 
experience with mine reclamation programs in the north where the 
Crown has had to assume responsibility for the mine clean-up program. 

3. Health and Safety would be 1% of Direct Costs based on the level of 
effort observed by 

4. ARCADIS on recent mine reclamation works. 

5. Bonding and Insurance would be 1% of Direct Costs as is consistent with 
industry standards for this type of work. 

6. Contingency Factor has been lowered to 20% to account for additional 
work items added to the ARCADIS RECLAIM estimate as compared to 
the latest LMI RECLAIM Versions 6.1 estimate. The contingency factor 
remains high given the uncertainty with respect to the total volume of 
PAG rock and possible petroleum hydrocarbon impacts as may exist 
beneath the tank farm liners which may result in an additional season of 

As stated in the NWB decision “With respect to the difference in contingency 
for uncertainty built into AANDC’s estimate (25%) and LMI’s contingency 
(10%), the Board finds that considerable uncertainty may arise in terms of 
what updates to the existing abandonment and reclamation plans would be 
necessary and what reclamation security may then be required in the event 
that the mine site were to return to active operations. However, with 
respect to the mine site’s current state of Care and Maintenance the site has 
been in this state from 2005 to present. As a result, in the Board’s view there 
is much less uncertainty regarding the abandonment and reclamation 
requirements and liability associated with the site while maintained in the 
current care and maintenance phase. Given that the Renewed and Amended 
Licence limits LMI to activities associated with care and maintenance and the 
transition to active operations, the Board does not see the need for the 
significant boost to the contingency built into the estimate.” 

LMI maintains that the LMI evidence before the Board shows that 
environmental risks relating to the Mine site are well known and accounted 
for within the closure plan and security posted, which include a 19% 
contingency.   This approach is well supported by LMI’s approach to 
reclamation cost estimates. Quantities and material cost estimates that form 



 

 

on-site soil treatment. 

7. Market Price Factor Adjustment has been set to 0%. 

The percentage split of Indirect Costs associated with Land vs Water liabilities has 
been set by the ratio of Direct Costs for these liabilities at a ratio of 42% to 58%. 

the basis of this estimate are based on proper engineered data and 
supported by contractor unit rates based on site visits by an experienced 
Northern Contractor. It should be noted that the material amounts are 
generally very similar to those previously approved by the NWB, as nothing 
on site has substantially changed since the bond was set by the Board.  

The Lupin Mine licence is unlike many others in that it is a mature site with 
known quantities and significant studies completed and a final closure plan 
for the TCA, all of which are filed with the NWB. LMI’s 10% contingency is 
based on detailed analysis and is consistent with other projects at this life 
stage. There have been several technical papers published by authors with 
significant experience in mine site reclamation costs and estimates and the 
contingency amounts stated in these papers are consistent with that 
calculated by LMI. Furthermore, there is an additional $1.4M in the security 
currently held by AANDC when compared to LMI’s cost estimate, which 
effectively brings the contingency to 19%, which is very precautionary and 
conservative given the high level of knowledge about the Mine site. 

ARCADIS MEMORANDA DATED DECEMBER 31, 2014 

 ARCADIS MEMORANDUM DATED DECEMBER 31, 2014 LMI RESPONSE TO ARCADIS MEMORANDUM DECEMBER 31, 2014 

 
The ARCADIS memoranda dated December 31, 2014 was provided to the NWB and 
LMI with INAC’s final submission dated January 5, 2015.  

LMI responded to the ARCADIS memoranda dated December 31, 2014 
(submitted by INAC to the NWB on January 5, 2015) on January 21, 2015 in 
its final submission to the NWB during the water licence process.  

ARCADIS MEMORANDA DATED JANUARY 22, 2015 

 ARCADIS MEMORANDUM DATED JANUARY 22, 2015 LMI RESPONSE TO ARCADIS MEMORANDUM DATED JANUARY 22, 2015 

1.0 Review of New 
Information Submitted 
in December 2014 

Review of new information submitted in December 2014 LMI would like to state that this is the first time LMI have had an opportunity 
to review this document (we note the document was prepared prior to the 
close of the public hearing, but not provided to the NWB or the parties in 
that public hearing). The comments ARCADIS provided to INAC for 
consideration in this memo are from statements made in LMI’s final 



 

 

submission to NWB dated January 21, 2015 in reply to INAC’s submission 
dated January 5, 2015 and are therefore not new information submitted in 
December 2014 as stated in the title of the ARCADIS document 

1.1 Fuel Inventory Recommendation 

AANDC recommends that the quantity of all fuel on site, including fuel stored in other 
vessels, is provided prior to the Public Hearing (i.e. number of vessels including drums). 
If the total amount of fuel remains unknown following the Public Hearing, the 
precautionary approach should be used to assume the highest reclamation liability on 
site when setting the financial security (i.e. assume all vessels are full). 

LML Response to 1.1 

LML has responded that they have met their commitments and never agreed to 
measure fuel in other vessels. They have agreed to complete this is 2015 as it could 
not reasonably completed before the hearing. This is a rational compromise. It should 
be noted AANDC did not allow for additional costs for the reclamation estimate for 
management of fuel and assumed this would be covered in the contingency. 

No further comments.  ARCADIS as stated “This is a rationale compromise”. 

1.2 Landfarm 
Management Plan 

Recommendation 

AANDC recommends that a) landfarm construction is only considered during mine 
operations and not during care and maintenance; b) the licence require a final 
Landfarm Management Plana minimum of 60 days prior to construction of a landfarm; 
c) that interested parties are provided an opportunity to comment on the final 
Landfarm Management Plan; and d) construction of a landfarm not occur until the 
plan is approved, in writing, by the Board. 

LML Response to 1.2 

LML has confirmed that the landfarm is proposed for the care and maintenance 
period. A final decision for treating soils at closure has not been made (LML assume 
landfarming for the liability estimate). 

LMI has not agreed to update the plan to address comments from third parties within 
90 days and request the plan be approved as is. LMI note that a Construction 
Summary Report is likely to be required. This report will be prepared by a qualified 

No further comments. ARCADIS stated “SENES would support this position. 

LMI has adequately addressed the comments and questions raised by AANDC 
on the Landfarm Management Plan.” 



 

 

engineer and should be a preliminary plan should be adequate to confirm the 
landfarm is in accordance with the conceptual plan. 

LMI further state the proposed landfarm should be available during the care and 
maintenance period for progressive reclamation of petroleum hydrocarbon 
contaminated soil that is currently present outside of the fuel containment facility. 
SENES would support this position. 

LMI has adequately addressed the comments and questions raised by AANDC on the 
Landfarm Management Plan. 

1.3 Errarta for Interim 
Abandonment and 
Restoration Plan 

Recommendation 

AANDC recommends that a) the licence require an updated IARP within 90 days of 
licence issuance; b) the updated plan is prepared in accordance with the Mine Site 
Reclamation Guidelines for the Northwest Territories, (INAC, 2007) and consistent with 
the Mine Site Reclamation Policy (INAC, 2002) as required in Schedule I, Item 1 of the 
existing licence; c) the plan is circulated for comments by interested parties prior to 
approval; d) a change in status (i.e. mining operations) not commence until the plan is 
approved, in writing, by the Board; and e) the precautionary approach is used where 
sufficient information is not provided in the IARP and the reclamation estimate when 
setting financial security. 

LMI Response to 1.3 

LMI has agreed with the 90-day submission timeframe reflected at (a) as well as (b) 
and (c). 

LML does not agree that final approval be provided before mining operations 
commence. 

SENES would support this position given that the IARP is a fluid document which will 
change as progressive reclamation is completed and new information becomes 
available. 

LMI objects to the wording of item e). We assume they object to the term of using 
precautionary approach “sufficient information” is not available. LMI believe sufficient 
information is available and we do not concur. There is uncertainty about the 
performance of the cover, the quantity of contaminated soils, the quantity of acidic 

In regards to the contingency amount, in the NWB’s decision it was stated 
“With respect to the difference in contingency for uncertainty built into 
AANDC’s estimate (25%) and LMI’s contingency (10%), the Board finds 
that considerable uncertainty may arise in terms of what updates to the 
existing abandonment and reclamation plans would be necessary and 
what reclamation security may then be required in the event that the 
mine site were to return to active operations. However, with respect to 
the mine site’s current state of Care and Maintenance the site has been 
in this state from 2005 to present. As a result, in the Board’s view there is 
much less uncertainty regarding the abandonment and reclamation 
requirements and liability associated with the site while maintained in 
the current care and maintenance phase. Given that the Renewed and 
Amended Licence limits LMI to activities associated with care and 
maintenance and the transition to active operations, the Board does not 
see the need for the significant boost to the contingency built into the 
estimate.” 



 

 

rock etc. The quantities used in the RECLAIM estimate were typically the same as used 
by LMI. The difference is addressed in the contingency applied. LMI uses a low value of 
10% while SENES used 25% contingency (a precautionary approach). 

1.4 Revised 
Reclamation Cost 
Estimate 

Recommendation 

AANDC recommend that the reclamation liability for the closure plan be increased to 
at least $43.5 million. There remains substantial uncertainty in the reclamation 
estimate and these costs could increase further. 

AANDC further recommend that a) LMI be required to provide all outstanding 
information regarding the reclamation estimate prior to the Public Hearing; and b) 
where information is incomplete at the Public Hearing, the precautionary principle be 
used by the Board when making a determination regarding financial security. 

LMI Response to 1.4 

LMI has responded that the estimate is complete and fully meets requirements. The 
only item LMI specifically address was asbestos (note no allowance was included in 
SENES liability estimate). LMI note that asbestos has been identified and remediation 
may be included in the demolition estimate (contractor was told asbestos present). 
This is not specifically identified in the estimate. 

LMI did not address or comment any other deficiencies (e.g. no fuel mobilization, no 
treatment of on-site fuel, no allowance for EA requirements and Final Closure Plan, no 
allowance for Long term Care and maintenance beyond 25 years, mobilization of 
additional equipment, no allowance for vegetation and no comment on unit rates 
used for cover and waste  haulage/disposal). 

LMI’s estimate does account for the asbestos on-site in its estimate and 
included the results of an investigation completed in 2012 by Industrial 
Hygiene experts with Arctic Response provided in LMI’s January 21, 2015 
submission.   

The recommendation made by INAC did not specifically identify the 
deficiencies as stated by ARCADIS in their memoranda, although LMI did 
address and/or comment on all the issues listed during its submissions and 
during the public hearing.   

Fuel mobilization:  In the NWB decision is was stated “ With respect to the 
potential for the fuel remaining on site to be available during reclamation (as 
in LMI’s estimate) contrasted with not only having to mobilize fuel to site to 
complete the reclamation but also to arrange for the disposal of fuel that 
was left on-site at closure because it was not only unusable but also 
constituted a waste (as in AANDC’s estimate), LMI indicated the following:  

We believe that there is no reason to consider the fuel on site as -- as 
unusable. We used it this past summer. AANDC contractors used it last 
summer, and the fuel is of standard quality. LMI have also consulted 
engineers familiar with Reclaim, and nowhere does it say that the 
proponent cannot use the fuel. SRK has confirmed that it is permissible 
under Reclaim to assume use of fuel already on site for Reclaim 
purposes.43 

Consequently, although the Board recognizes that, without the benefit of 
verification of current site conditions, the AANDC estimate was based on a 
worst case assumption of large volumes of unusable fuel being left on-site, 
the NWB prefers the assumptions provided by LMI’s 2014 update in this 
regard, as it was based on current knowledge of the status of the site and 
the usability of fuel volumes present on-site. 

Treatment of on-site fuel: In the LMI memo included as part of their mine 



 

 

closure estimate dated December 2014 is states that “Any fuel remaining on 
site at the time of closure will be removed from site.” 

Allowance for EA requirements and Final Closure Plan: Lupin is an 
underground mine with the primary focus for final closure relating to the 
TCA. The final closure plan for the TCA has been on file with the NWB for 
many years and subject to previous technical reviews which have resulted in 
its successful implementation at site. The effectiveness of the TCA closure 
plan has been demonstrate through many years of monitoring as discuss 
during the NWB public hearing.  

Allowance for long term care and maintenance beyond 25 years:  INAC bases 
its suggestion that post closure monitoring, inspection, care and 
maintenance should be required for 100 years on the basis that tailings are 
“retained behind man-made dams and impound water with hydraulic 
structures”. INAC’s recommendation is based on a fundamental 
misunderstanding about the system that will be left in place at final closure. 
The detailed report completed by Holubec Consulting as part of the final TCA 
plan clearly states that there will be no dams or structures holding back 
water at final closure. Therefore, an allowance for 100 years of monitoring 
and maintenance of “water retaining structures” is not required. This was 
addressed at the public hearing and previous submissions by LMI whereby 
the closure design from a chemical and physical stability perspective is 
functioning as intended based on several years of monitoring.  

It is noted in the approved TCA closure plan that a period of 7 years 
post closure monitoring is anticipated. LMI costing is based on a 25 
year post closure monitoring timeframe and is therefore 
precautionary and conservative. 

As stated in LMI’s estimate memo dated December 2014:  

Post-closure monitoring for cost estimating purposes has been separated 
into two phases; Phase 1 – Annual Monitoring (years 1 through 10) and 
Phase 2 – Decreasing Frequency with monitoring in( years 15 and 25 for a 
total of 12 years of monitoring over a 25 year period. The basis for this 



 

 

post-closure monitoring frequency is derived from the AANDC 
Contaminated Sites Program guidance document entitled “Abandoned 
Military Site Remediation Protocol” (INAC, 2009) that describes a 
rationale and outlines a recommended schedule for long-term 
monitoring of Distant Early Warning (DEW) Line sites in northern Canada. 
This guidance document has recently been applied to the closed Polaris 
mine in Nunavut. This same approach is considered reasonable to cost a 
post-closure frequency at the Lupin mine site. It is important to note that 
the allowance for 10-initial years of annual post closure monitoring in the 
reclamation security estimates accounts for double the annual 
monitoring suggested by the AANDC protocol. It is acknowledged that 
the post closure monitoring program would be reviewed following each 
year of monitoring and the Phase 2 monitoring frequency would be 
initiated once the site has been determined to be physically and 
chemically stable. However for the purpose of estimating the post 
closure monitoring costs for the Interim Abandonment and Reclamation 
Plan, this frequency applied is reasonable. 

Mobilization of additional equipment: LMI has included a fleet of equipment 
to be mobilized and demobilized in their estimate.  During the water licence 
process INAC recommended that LMI identify infrastructure and equipment 
on site that is no longer useable in annual reports and that the reclamation 
cost estimate is updated accordingly. LMI agreed that this would be 
reflected in any updated reclaim estimates. However, at this time the 
equipment on site is maintained and fully functional. Any equipment that is 
not in use during care and maintenance has been stored according to proper 
mechanical procedures (batteries removed etc.) and can be brought back on 
line with little effort. 

Allowance vegetation: Active revegetation is not feasible and not part of the 
closure plan. As described during the public hearings, attempts were in 2001 
made to revegetate the site. While transplanted materials have survived, no 
propagation has occurred. This trial supports the conclusion that it is 
virtually impossible to regrow on esker 1 m or thicker without adequate soil 
media, which is not available in the project area unless substantial areas of 



 

 

tundra are excavated. This matter was addressed during the licence renewal 
and described in the closure plan. Natural vegetation is taking place on the 
cells that have already been covered. 

Comment on unit rates used for cover and waste haulage/disposal:  

During the water licence public hearing the unit rates for the cover were 
explained as follows: 

MR. DOWNEY: Thank you. 

20 There's also a question in regards to the cost of 

21 the -- of the esker cover, and I think I actually want 

22 to explain exactly the basis of that so that you can 

23 understand where -- where we got it. I think you may 

24 have misunderstood the basis of this. So the actual 

25 number was based on the final product. It actually 

26 placed in place graded, compacted. So it was –  

1 whatever quantity it took to give us a 1-metre cover 

2 compacted in place, that was the measured number at the 

3 end, and we used that number -- we gave the quantities 

4 to the contractor, we showed him the pictures of how to 

5 do it, and it may take 1.5 metres to get 1 metre. I 

6 don't disagree with that. Absolutely not. What we 

7 have is the actual, final in-place cost. So we know 

8 what we covered, we know what it cost. So if it was 

9 1,000 metres and it cost $100,000 to -- to finalize 

10 that cover in place, it was $10 a metre squared. And 

11 that's what we used. And that was the -- that was the 

12 basis of -- of the number. It wasn't, Okay, let's hope 

13 we put a metre on, and that's what it is. So that's -- 

14 those reports were given to the contractor, the 



 

 

15 photographs were given to the contractor, and he used 

16 that cost. 

17 MR. KNAPP: I fully understand how that 

18 was done. Randy Knapp. Sorry, Mr. Chair. I fully 

19 understand how it was done, and all's we've done is 

20 we've tried to -- that number was from 2005. Its 

21 relevance today, I'm not sure, given the activity that 

22 was on site during that period of time. I think the 

23 number was 7.28 or something. We used 7.08 slightly 

24 lower, and we've allowed for 25 percent contingency for 

25 additional material. I really don't think those are 

26 particularly materially different numbers. And it's a  

1 number from your unit rate table in your appendix that 

2 we've used to do that. To me, that's a totally 

3 rational and reasonable thing to do. 

4 MR. DOWNEY: Thank you, Randy. Patrick 

5 Downey, LMI. I just want to also clarify that the 

6 number in 2005 was not 7.20. It was $6. We used an 

7 inflation factor agreed to by the contractor. 

Waste haulage and disposal rates are based on current prices for waste 
haulage and disposal which we take advantage of at every opportunity.  For 
example LMI backhauled approx. 130,000 lbs of waste this past season.  

2.0 Outstanding Issues   

2.1 Windblown Tailings Recommendation 

AANDC recommends that a) a study framework for the windblown material be 
submitted for review and approval prior to issuance of a licence; b) a precautionary 
approach be used when setting the financial security and that it is based on the 
assumption that this material is tailings, until proven otherwise; and c) the 

As a part of the renewed water licence recently approved, Part E, Item 26 
states:  

The Licensee shall, during 2015, conduct a detailed sampling program within 
the vicinity of the Tailings Containment Area and other areas identified or 
suspected of being impacted by windblown Tailings associated with the 



 

 

investigation and report on windblown tailings be a condition of the licence which is to 
be submitted by December 31, 2015. 

LMI has committed to sampling the localized area proximal to DAM 6 in 2015. LMI has 
not agreed to conduct a wider area sampling program. 

LMI has indicated it cannot proceed with the study plan framework before the licence 
is issued until it better understands what AANDC requires. LMI did commit to ongoing 
clarification of the area to ensure sampling targets the correct area. It is LMIs position 
that tailings dust, even if present in the tundra area, is not amenable to removal 
without extensive damage to the environment. SENES would concur and would 
strongly suggest that the investigation program include visual inspections of the 
complete tailings perimeter to identify if there are any areas with material levels of 
windblown deposition. Should these be identified and sampled. If material areas with 
windblown dust are identified then a risk assessment based plan should developed to 
address remedial measures if necessary. 

It should be noted no allowances were included in the SENES liability estimate for 
cleanup of windblown tailings. It was assumed this could be addressed with the 
contingency. 

Project. A written report detailing the sampling results along with relevant 
analyses shall be submitted to the Board for review by December 31, 2015.  

LMI hired SRK Engineering to complete the detailed sampling program as 
required and submitted the results to the NWB on December 31, 2015 (see 
attached).  

SRK’s conclusion is as follows: 

The results do not show that windblown tails are currently being deposited 
outside of the facility as a result of the exposed saturated tails in Cell 3.  The 
size analysis shows that the material analyzed is coarse to fine grain sands.  
The grain size material is not indicative of windblown materials.  The results 
indicate that the potential for windblown deposition of tailings outside of 
the TCA has been controlled by the placement of the esker sand cover.  The 
absence of surficial material on elevated areas of the downstream toe of 
Dam 6 further supports this conclusion.  

The arsenic concentrations and the grain size of the subsoil samples suggest 
the historical deposition of tailings occurred in the vicinity of Dam 6.  A sand 
cover is in place over the tails downgradient of the toe of Dam 6.  A review 
of Lupin Mine spill reports and available operating records did not reveal a 
spill or overtopping of tails at Dam 6. Nor was documentation found that 
discussed capping tails on the downstream toe of Dam 6.  It is possible the 
deposition of tails in ths area predates the construction of Dam 6. The 
Ecological Risk Assessment for the Lupin Mine Tailings Containment Area 
(Golder 2004) showed that the risks from sand-covered tailings are 
acceptable, both for humans and wildlife.  The study did not assess areas 
outside the TCA.  

 

2.2 Porewater Quality 
Monitoring 

Recommendation 

AANDC recommends that the licence require a) porewater quality monitoring in the 
sand cover; and b) annual sampling of the piezometers. 

LMI Response to 2.2 

No further comments.  ARCADIS stated “SENES concurs with LMI that it is not 
essential.” 



 

 

LMI has indicates that water levels monitoring will demonstrate the cover is 
functioning as designed and furthermore Pond monitoring will confirm that water 
quality meets requirements. As such they see little benefit is conduction porewater 
monitoring. Porewater monitoring is simply another confirmatory measurement 
however SENES concurs with LMI that it is not essential. 

2.3 Hazardous Waste Recommendation 

AANDC recommends a) that a current inventory of hazardous waste as committed by 
LMI is submitted for review prior to the Public Hearing; b) that annual removal of 
hazardous waste be required to prevent the over-accumulation of hazardous waste on 
site; c) that LMI confirm that removal of hazardous waste is included in the 
reclamation estimate (and indicate where in the estimate it is accounted for); d) the 
storage of hazardous waste on site is limited to the maximum amount of stored 
hazardous waste used to calculate the reclamation cost estimate (i.e. 2 truckloads) and 
if LMI cannot commit to limiting storage to 2 truckloads of hazardous waste, then 
adjustments to the reclamation estimate are recommended to ensure that the total 
estimated costs for the removal of hazardous waste covers the maximum quantity of 
hazardous waste proposed for storage on site. 

LMI Responses to 2.3 

a) LMI responded that they attempted to complete the inventory before the hearing 
but were delayed by weather as such it would not be possible to submit before the 
hearing. LMI states it committed to completing this task during the 2015 season it 
should not be viewed as something LMI did not address. b) LMI states that it removes 
hazardous waste at every opportunity but does not agree with annual removal during 
the care and maintenance period. 

c) LMI has stated the removal/disposal cost is in their RECLAIM estimate but did not 
address where this can be found in the estimate. 

d) LMI does not accept that 2 truckloads of waste accumulation is reasonable. The 
storage facility is lined and it is LMIs position that storage area is capable of storing 
additional material if needed and does not pose a risk to the environment. Given LMIs 
commitment to remove hazardous waste at every opportunity, this restriction is 
onerous. 

ARCADIS stated “Given LMIs commitment to remove hazardous waste at 
every opportunity, this restriction is onerous.”   

LMI has backhauled approx. 130,000 lbs of waste this past season, details of 
which will be provided as required in the 2015 annual report 



 

 

2.4 Management Plans Recommendation 

AANDC recommends that a) the licence require LMI to submit updated plans within 60 
days of licence issuance; b) that commitments made by LMI are reflected in the water 
licence; and c) monitoring of internal pond water quality be included as a condition of 
the licence. 

LMI Response to 2.4 

LMI has agreed to all conditions but has requested 90 days rather than 60 days to 
allow for a suitable time to address all Management Plans. 

No further comments. 

2.5 Care and 
Maintenance 

Recommendation 

AANDC recommends that a) Part E, Item 6f of the existing licence remain as a 
condition during mining operations; and b) the licence include a condition that LMI 
investigate the feasibility of remote surveillance for remote monitoring during care and 
maintenance. 

LMI Response to 2.5 

LMI provided a long response. We glean from this response that LMI accept the 
conditions for monitoring for operations but request reduced frequencies as they 
proposed for Care and maintenance and the ramp up period. Given that ramp up 
does not include mining and milling, we concur this is not unreasonable. 

LMI also agreed to continue to investigate the potential for remote monitoring during 
the care and maintenance period. 

No further comments.  

2.6 Progressive 
Reclamation 

Recommendation 

Due to the potential risk that the mine does not resume operations during the life of 
the proposed licence, AANDC recommends that the licence require a) progressive 
covering of the exposed tailings during C&M and b) LMI to submit an updated 
progressive reclamation plan as part the update to the IARP. This plan should provide a 
schedule for the progressive decommissioning and reclamation of these areas. 

LMI Response: LMI does not propose or see any benefit of reclaiming the currently 
uncovered tailings. AANC has requested a schedule for progressive reclamation and 

As stated in LMI’s annual reporting each year from 2011-2014 (2015 will be 
submitted on March 31, 2016), LMI has not completed progressive covering 
of the exposed tailings during care and maintenance  as they plan to restart 
operations.   During the public hearing Patrick Downey provided a response 
in regards to the progressive covering of the exposed tailings as follows:  

9 MR. DOWNEY: Thank you. Patrick Downey, 

10 LMI. I believe Slide 52, please. I'd like to read you 

11 Part I, Item 9 of the last water licence -- sorry, 



 

 

we assume this will be provided in the updated IARP. 

LMI indicate the Landfarm Management plan will allow for progressive historic spill at 
the satellite tank farm. They further note that ongoing removal of waste from the site 
will continue but a fixed schedule cannot be provided as this material is removed on 
an opportunistic basis. 

12 the -- sorry, Patrick Downey, LMI. It states that: 

13 (as read) 

14 Progressive reclamation, including 

15 progressive covering of the tailings and 

16 re-vegetation as soon as realistically 

17 possible. 

18 And on Schedule B, the general conditions of annual 

19 reporting in the same document, it states: (as read)  

20 For care and maintenance, provide an updated 

21 status of any progressive reclamation as it 

22 relates to tailings cover remediation and 

23 justification for not proceeding to full 

24 reclamation under Part I, Item 5. 

25 So, Eva, I think -- or, sorry, I think you stated that 

26 you were not aware that Lupin Mines was planning to go 

1 back into production until, more or less, this session, 

2 I believe is what you stated; is that correct? 

3 MS. PAUL: Thank you, Mr. Chair. I 

4 stated something to that effect -- Eva Paul. I stated 

5 something to that effect, yes. 

6 MR. DOWNEY: I'd like to read you the 

7 sections from our annual reports in regards to the 

8 reclamation. 

9 THE CHAIR: Can I have a name? 

10 MR. DOWNEY: Patrick Downey, LMI. (as 

11 read) 

12 No reclamation activities as it relates to 

13 tailings cover occurred in 2011. LMI is 



 

 

14 currently investigating options to restart 

15 mine operations. Until such time as this 

16 work is advanced, the property will remain 

17 under care and maintenance. Formal 

18 reclamation works will not be initiated. 

19 2012, I can read the same, but more or less exactly the 

20 same. 2013: (as read) 

21 LMI continues to monitor the global economic 

22 climate and evaluate the feasibility of 

23 operating the Lupin mine, along with the 

24 potential for identifying additional 

25 resources through its exploration activities. 

26 In the interim, the site remains in care and 

1 maintenance, and a decision with respect to 

2 Part I, Item 5 was not contemplated in 2013. 

3 I was wondering how would it not be known that we were 

4 planning to go back into operations when we were 

5 reporting it every year in our annual report? 

6 THE CHAIR: AANDC? 

7 MS. PAUL: Eva Paul. Thank you, 

8 Mr. Chair. Can you rephrase the question, Patrick? 

9 I'm not -- I have read the annual reports and I 

10 understood the material in them, but the company was 

11 still in care and maintenance. 

12 MR. DOWNEY: My statement -- Patrick 

13 Downey, LMI. My statement was in regards to the fact 

14 that I believe we always stated we were going back into 

15 production. We -- we reported it in our annual 



 

 

16 reports, and we gave a good and valid reason why we 

17 were not covering the tailings in -- in -- in 

18 progressive reclamation. We were doing other 

19 progressive reclamation work, but not specifically on 

20 the tailings, and we noted that in each report. I have 

21 no further points in that regard. 

As approved by the NWB, the Landfarm Management plan will allow for 
soil treatment and LMI has hired an engineering firm specifically in 
regards to the design and construction of the Landfarm.  

In regards to removal of waste, LMI still concurs that waste backhaul from 
the site will continue but a fixed schedule cannot be provided as this 
material is removed on an opportunistic basis, noting that LMI backhauled 
approx. 130,000 lbs of waste this past season. 

3.0 Other Issues   

3.1 Acid Generating 
Waste Rock 

AANDC Comment- 

In the original closure plan documentation, waste rock was generally believed to be 
non-acid generating. 

LML Response 

LMI indicate it is not clear on where the above statement comes from and requests 
that AANDC provide the source. LMI is correct. The basis was assumed from the 
original licensing when no special provisions were included to identify and manage 
acid rock. The material issue is that there is on-site today potentially large quantities 
of acid generating waste. 

Recommendation 

AANDC requests that a detailed waste rock characterization study is required by the 
licence to address the acid rock issue and its potential effect on the environment. The 
study should identify the totally quantity of potentially contaminated waste rock and 
the proposed a management plan for this material. This investigation is required to 

ARCADIS stated “Therefore, LMI proposes to complete a more detailed 
options evaluation prior to closure, and then tailor any further investigations 
required to support further advancement of the preferred option. SENES 

supports this position.” 

In the decision by the NWB, it was stated that “The NWB has reviewed the 
information provided by both the licensee and interveners in determining 
that an assessment should be conducted for PAG material associated with 
the site. Conditions related to the assessment are included Part G in the 
Licence.” [Note: the condition is Part I, items 9 and 10]  LMI’s renewed water 
licence states the following: 

9. The Licensee shall submit to the Board for review, as part of any 
application to amend and/or renew the Licence, or to commence active 
reclamation of the Project site, an updated or revised version of the 
Environmental Site Assessment conducted for the Project in 2006.  

10. The Licensee shall, as part of the updated Environmental Site Assessment 



 

 

provide an improved estimate of the quantity of waste rock that may require 
relocation and management for the reclamation liability estimate. 

LMI Response to 3.1 

LMI agrees that additional studies will be required to assess the various remedial 
options available for dealing with potentially acid generating waste rock in order to 
develop a final reclamation and closure plan. If the preferred option requires 
segregation of the PAG rock, it is acknowledged that further work will be required to 
assess methods for identifying this material during excavation. However, segregation 
may not be the most cost effective approach for some of the options under 
consideration, such as consolidating and covering the waste. Therefore, LMI proposes 
to complete a more detailed options evaluation prior to closure, and then tailor any 
further investigations required to support further advancement of the preferred 
option. SENES supports this position. 

required under Part I, Item 9, conduct a detailed rock characterization study 
or program to determine the total quantity (inventory) of Potentially Acid 
Generating (PAG) material associated with the Project site and identify any 
potential contamination that may be linked to such material. A written 
report of the results obtained and analyses conducted shall be submitted to 
the Board for review as part of any application to amend and/or renew the 
Licence, or notification to commence active reclamation of the Project site. 

3.2 Asbestos Recommendation 

AANDC recommends that the licence require LMI to conduct an investigation to 
confirm that asbestos is not present on site. 

LMI Response 

LMI has responded that they have conducted investigations that confirm asbestos is 
present on site and the need for special handling of certain materials has been taken 
into consideration in the demolition plans. 

No further comments 

Major Conclusions and 
Findings 

Here are my thoughts. 

 LMI have committed to updating plans including the IARP. 

 LMI has also agreed to a windblown tailings assessment. As long LMI agree to: 

i) Complete the investigation program; 

ii) Include visual inspections of the complete tailings perimeter to identify 
if there are any areas with material levels of windblown deposition 
(include Dam 6 area;) 

iii) If areas are identified, they should be sampled and characterized 

As a part of the renewed water licence recently approved, Part E, Item 26 
states:  

The Licensee shall, during 2015, conduct a detailed sampling program within 
the vicinity of the Tailings Containment Area and other areas identified or 
suspected of being impacted by windblown Tailings associated with the 
Project. A written report detailing the sampling results along with relevant 
analyses shall be submitted to the Board for review by December 31, 2015.  

LMI hired SRK Engineering to complete the detailed sampling program as 
required and submitted the results to the NWB on December 31, 2015 (see 



 

 

(quality, areal extent and depth) and; 

iv) If material areas with windblown dust are identified then a risk 
assessment based plan should developed to address remedial 
measures if necessary; 

then, I believe this addresses AANDC issues. 

 The most significant issue is the Reclamation Liability. To me this dwarfs all 
other concerns. The objective has to be get the liability provision increased. 
Perhaps this could go to arbitration. 

attached).  

The updated IARP has been submitted to the NWB.  

 

ARCADIS ASSESSMENT OF POTENTIAL FUGITIVE TAILINGS DATED OCTOBER 30, 2015 

 ARCADIS MEMORANDUM DATED OCTOBER 30, 2015 LMI RESPONSE to ARCADIS MEMORANDUM DATED OCTOBER 30, 2015 

Assessment of 
Potential Fugitive 
Tailings  

While conducting inspections of the internal and perimeter dams at the TCA on 
August 21 and 22, 2015, our Mr. Barry Cooke, P.Eng., collected surface and near 
surface samples of the tailings from Cell 3 north of Perimeter Dam 6, the potential 
fugitive material south of Perimeter Dam 6, plus a sample from an esker located a 
few kilometers south of the TCA, at the locations shown on Figure 1. Photographs 
of the sampling locations are provided in Appendix A. 

The tailings in Cell 3 near Perimeter Dam 6 had been covered using material 
sourced from the esker, and based on visual observations by Mr. Cooke, the 
possible fugitive material south of Perimeter Dam 6 resembled the esker cover 
material over the tailings in Cell 3. Table 1 summarizes the results of the sampling, 
and includes the analytical schedule for the samples. Six samples were collected 
from three locations south of Perimeter Dam 6, a surface sample and a second 
sample from what was inferred to be the original tundra, at a depth of 0.075 to 
0.125 m. All samples were analysed for metals and pH, and samples of the tailings 
(Sa 1 and Dup 1) and the esker (Sa 8) were submitted for gradation analyses. 

The laboratory certificates for the analyses are attached to this letter in Appendix 
B. As can be seen, the tailings samples (Sa 1 and Dup 1) comprised 7.6% gravel, 
11.0% sand, 77.4% silt and 4.0% clay sizes.  The esker sample comprised 15.6% 
gravel, 72.7 % sand and 11.7% silt sizes. 

As a part of the renewed water licence recently approved by the NWB, Part 
E, Item 26 states:  

The Licensee shall, during 2015, conduct a detailed sampling program within 
the vicinity of the Tailings Containment Area and other areas identified or 
suspected of being impacted by windblown Tailings associated with the 
Project. A written report detailing the sampling results along with relevant 
analyses shall be submitted to the Board for review by December 31, 2015.  

LMI hired SRK Engineering to complete the detailed sampling program as 
required and submitted the results to the NWB on December 31, 2015 (see 
attached).  

SRK reviewed the memo provided by ARCADIS and advised LMI of the 
following: 

The samples reported in the December 31, 2015 SRK Windblown Tails memo 
include the duplicate samples collected by SRK at the time of the inspection 
with Mr. Cook. The table below lists how the samples can be compared by 
location. 

 



 

 

Review of the results of the pH analyses indicates that all samples had a low, or 
acidic, pH.  Values ranged from 2.85 to 4.38. 

The results returned for metals analysis indicated that the two samples of tailings 
(Sa 1 and Dup 1) contained an average concentration of arsenic of 3850 mglkg, an 
order of magnitude higher than that measured in the samples collected from the 
area south of Perimeter  Dam 6 (Sa 2 to Sa 7), with arsenic  levels ranging  from 51 
to 590 mg/kg, averaging 204 mg/kg.  The esker sample (Sa 8) was found to contain 
an arsenic level of 4 mglkg.   Similar trends in concentrations were noted for 
barium, chromium, lead and zinc in the samples collected from south of Perimeter 
Dam 6, in that contaminant levels were significantly lower than those measured  in 
the tailings samples.  

Based on the analytical results, it appears that the material south of Perimeter 
Dam 6 is not pure tailings, nor is it pure esker material.  Rather, the material south 
of Perimeter Dam 6 could be a mixture of tailings and esker cover material. 

 

ARCADIS Sample Number SRK Sample Number 

SA2 LUP15059-DAM6 SURFMAT 

SA3 LUP15060-DAM6 DEEPMAT 

SA4 LUP15061-DAM6 SURFMAT 
SA5 LUP15062-DAM6 DEEPMAT 
SA6 LUP15063-DAM6 SURFMAT 
SA7 LUP15064-DAM6 DEEPMAT 

Direct comparison of the results must be cautioned because: 

1)      The samples were not exact field duplicates; SRK collected soil 
samples from the same horizons sampled by ARCADIS in test pits 
dug immediately adjacent to those sampled by ARCADIS.  

2)      ARCADIS had the analytical laboratory analyze metals by the 
modified ICPMS method EPA 6020A required by the Ontario Ministry 
of Environment. The samples tested for SRK were analyzed by a 
modified ICPMS method EPA 6010A suitable for comparison to the 
federal CCME guidelines. Even though both laboratories used ICPMS 
to test for metals, modifications to the EPA method allow for 
different acids to be used to digest the soil, different concentrations 
of the acid and or different periods of time allowed for digestion. 

In general the metal concentrations detected by SRK were slightly higher 
than those reported by ARCADIS.  Arsenic concentrations were a notable 
exception. Arsenic concentrations in the ARCADIS samples ranged from 51 to 
590 mg/kg. Arsenic concentrations in the comparable samples collected by 
SRK ranged from 47.3 to 2410 mg/kg. 

The results obtained by ARCADIS do not change the conclusions provided in 
SRK’s memorandum dated December 31, 2015 that there is no evidence of 
windblown tailings currently being deposited outside of the exposed 
saturated tails in Cell 3. SRK’s recommendations remain valid. Based on the 
results obtained by ARCADIS, SRK also recommends that future soil samples 
tested be analyzed using the same methodology applied by SRK in 2015. 

 



 

 

SRK’s conclusion is as follows: 

The results do not show that windblown tails are currently being deposited 
outside of the facility as a result of the exposed saturated tails in Cell 3.  The 
size analysis shows that the material analyzed is coarse to fine grain sands.  
The grain size material is not indicative of windblown materials.  The results 
indicate that the potential for windblown deposition of tailings outside of the 
TCA has been controlled by the placement of the esker sand cover.  The 
absence of surficial material on elevated areas of the downstream toe of 
Dam 6 further supports this conclusion.  

The arsenic concentrations and the grain size of the subsoil samples suggest 
the historical deposition of tailings occurred in the vicinity of Dam 6.  A sand 
cover is in place over the tails downgradient of the toe of Dam 6.  A review of 
Lupin Mine spill reports and available operating records did not reveal a spill 
or overtopping of tails at Dam 6. Nor was documentation found that 
discussed capping tails on the downstream toe of Dam 6.  It is possible the 
deposition of tails in this area predates the construction of Dam 6. The 
Ecological Risk Assessment for the Lupin Mine Tailings Containment Area 
(Golder 2004) showed that the risks from sand-covered tailings are 
acceptable, both for humans and wildlife.  The study did not assess areas 
outside the TCA.  

 


