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INTRODUCTION 

 

This plan includes all land reclamation, decommissioning, post-closure water management and 

site clean-up to fully reclaim the mine site to meet or exceed the requirements set forth in the 

Health, Safety and Reclamation Code for Mines in British Columbia. 

 

This plan is an update of the plan submitted in July of 2016 and reflects additional areas 

reclaimed since that time (excluding those activities related to closing the underground mines).  

In July of 2016 the mine was in Care & Maintenance mode and work was being done on 

reclaiming areas of the mine where work would not impact a possible future re-start of 

operations.  At the end of March, 2017 the Ministry of Energy and Mines (MEM) was notified 

that the mine would be closing and work started on closing the underground mines (2-North and 

7-South).  In June, 2017 the mine came under new ownership and closure activities were halted. 

 

 

SUMMARY 

 

The table below provides a summary of the 2017 liability estimate in comparison to the estimates 

prepared in 2016 and 2011, with the 2011 estimate being the one on which the current bond 

amount is based.  The 2017 reclamation liability cost estimate totals $6,722,975.   The variance 

between the 2017 and 2011 estimates is $579,110 or about 7.9% lower than the current bond 

amount. 

 

Reclamation Liability Cost Estimate Summary 
 

 
2017 Update 2016 Update 2011 Estimate 

Variance 

(2017 – 2011) 

North Area 1,812,063 1,944,824 1,589,819 +222,244 

South Area 781,611 981,594 1,083,319 -301,708 

General Site (Misc.) 1,058,580 1,090,548 1,158,068 -99,487 

Water Management 2,856,660 2,957,811 2,926,920 -70,260 

Underground Clean-

up 
214,062 218,231 543,960 -329,898 

TOTAL 6,722,975 7,193,007 7,302,085 -579,110 

 

A summary of reclamation costs broken up into their individual constituent area can be found in 

Table 1, in Appendix A. 

 

 

 



 

 

1.0 Reclamation Liability and Cost Estimate Details 

 

This reclamation liability cost estimate reflects the balance of the work required to reclaim the 

mine’s surface disturbances as of mid-August 2017 and close the underground mines as though 

they were in production mode (as of the end of 2015). 

 

A summary showing estimated equipment hours needed for all of the land reclamation at QCC’s 

mine sight is shown below in Table 1-1. 

 

 
Table 1-1: Total Reclamation Equipment Hours 

Total Reclamation Equipment Hours 

CAT D8N 2,911.88 NOH 

CAT 365B L-II 1,523.81 NOH 

CAT 740 Articulated 2,749.28 NOH 

 

1.1 RECLAMATION EQUIPMENT PRODUCTIVITY AND SELECTION 

 

Equipment productivity and costing for land reclamation was accomplished by using the 

Caterpillar Performance Handbook (Ed. 34) and the British Columbia Costing Blue Book (2013-

2014), adjusting for inflation since 2014.  Productivity was estimated for land reclamation using 

the following pieces of equipment (See Table 1-2) or their non-Caterpillar equivalents. Total Net 

Operating Hours (NOH, shown in Table 1-1) for each class of equipment were used to calculate 

the number of pieces of equipment that will be required to reclaim the entire mine area, taking 

into account the fleet currently owned and operated by QCC. 

 

 

Table 1-2: Reclamation Equipment Selection 

Equipment Quantity 

Dozer - CAT D8N with Univ. Blade 1 

Haul Truck - CAT 740 Articulated 3 

Excavator - CAT 365B L-II 1 

Total Reclamation Equipment 5 

 

 

Quinsam Coal currently owns and operates a Caterpillar D8N dozer and three Caterpillar 740 

Articulated haul trucks (one on lease).  The rental of a Caterpillar 365B L-II excavator will be 

required to supplement the equipment already on site. 

 

Equipment productivity was calculated using a set of basic assumptions about job efficiency, 

operator efficiency and equipment availability.  Operator efficiency and equipment availability 



 

 

are considered to be constant for all reclamation tasks.  Job efficiency will vary by the area and 

type of material handled during the job.   

 

Mobilization and demobilization costs were also procured for the equipment to be used for 

reclamation and were estimated at $10.698 total for the two pieces of equipment that will need to 

be rented for the reclamation plan. 
 

1.2 LAND RECONTOURING 

 

All disturbed land areas will be recontoured to a maximum final slope of 20 degrees to help 

facilitate revegetation and to prevent erosion.  All material used for recontouring will consist of 

non-PAG stockpile material, non-PAG material adjacent to the area being recontoured, or non-

PAG rock from the rock quarry. 

 

1.3 LAND RESURFACING 

 

All disturbed land areas will be capped with a 50 cm thick layer of cover soil suitable for 

promoting and sustaining vegetative growth.  Resurfacing material will come from adjacent pre-

mining till or topsoil stockpiles. 

 

1.4 LAND REVEGETATION AND REFORESTATION 

 

All disturbed land areas will be revegetated and reforested to replicate the natural vegetation 

diversity and abundance found on site.  Revegetation will be facilitated by means of seeding 

(broad casting or hydro-seeding) a coastal native mixture of seed.  Invoices for previous seeding 

projects indicate a cost of approximately $3,958.40 per hectare of disturbed land.  Trees will also 

be planted to return the reclaimed areas to their natural state.  A combination of Douglas-fir and 

Red Alder trees at a density of 2,400 stems per hectare will have a cost of $5,171.42 per hectare, 

based on previous reforesting projects undertaken at the mine. 

 

1.5 SITE CLEANUP 

 

It was assumed that each area to be reclaimed will require 30 hours of general site cleanup.  This 

cleanup will include the removal of all materials and equipment that have been left behind post-

mining.  Labor costs of $181.87 per hour were used to estimate the total cleanup cost for a given 

reclamation area, resulting in a total cleanup cost of $5,456 per area reclaimed. 

 

1.6 RECLAMATION MAINTENANCE AND MONITORING 

 

Areas of reclaimed land that may require additional maintenance once planted have been 

accounted for in each area.  It was assumed that each reclamation area will require three years of 

monitoring and maintenance to ensure that revegetation and reforestation are successful.  Costs 



 

 

associated with this post-planting maintenance were assumed to be 25% of the total planting 

costs (revegetation + reforestation) in the first year after planting, 15% in the second year and 

5% in the third year.  Total monitoring and maintenance costs were calculated to be $4,108 per 

hectare. 

 

1.7 LAND RECLAMATION BY AREA 

 

A number of reclamation areas were established in the cost model to calculate costs based on 

individual areas.  In order to estimate these costs as accurately as possible, the reclamation areas 

were sub-divided according to their individual reclamation requirements, usually when 

experiencing two or more different slopes or recontouring two or more different heights in a 

certain area. 

 

Total land reclamation costs given for each area include the following costs; 

 

- Clean-up of pad material where applicable 

- Recontouring slopes greater than 20 degrees 

- Resurfacing all disturbed land 

- Revegetating all disturbed land 

- Reforesting all disturbed land 

- 3 years of land reclamation maintenance and monitoring 

- 30 hours of site cleanup @ $181.87 per hour 

Land reclamation of the mine site will begin in 2016 and will be completed in 2017.  Until 

underground access is no longer needed for cleanup and monitoring, areas needed for access will 

remain in-tact.  All infrastructure and processing plant land areas will also be reclaimed. 

 

1.7.1 LAND RECLAMATION - NORTH MINING AREA 

 

The north area of the mine site is considered to be the disturbed land between the turnoff at 

Argonaut Road and the bridge along the main haul road over the Quinsam River.  This area 

includes all of the land disturbed by the 2-North Mine and Tailings Storage Facility.   

 

In the current cost model, the material contained within the Tailings Storage Facility will remain 

in-place.  

 

A map showing the northern area of the mine site can be found in Figure 1 (Appendix A).  A 

summary of the land reclamation costs for the northern area of the mine site can be found below 

in Table 1, also in Appendix A. 

4.7.1.1 LAND RECLAMATION - 2-N (NORTH) 

 

2-N (North) is considered to be the disturbed land area north of the Tailings Storage Facility and 

east of the main mine access road (see figure 1-1).  This area includes the 2-North Portal Sump. 



 

 

 

Figure 1-1: 2-N (North) Land Reclamation Area 

 
 

A total of 193,052 m
3
 of recontouring material will come from dozing the north dyke of the TSF 

to establish a 20 degree slope along the highwall of the pit.  It was assumed that since this 

material is mostly loose and not compacted, it will not need to be dug with an excavator.  Also, 

since the material that will be used to recontour 2-N (North) is immediately adjacent to the area 

it will be recontouring, no haulage by truck will be necessary.  It will take approximately 1,434 

dozer net operating hours (NOH) and cost approximately $335,265 to completely recontour 2-N 

(North). 

 

47,778 m
3
 of resurfacing material will be required from the 2-North till stockpile to ensure a 50 

cm layer of plantable soil across the entire 89,555 m
2
 area of 2-N (North).  All of this material 

will need to be excavated and hauled 828 metres.  Resurfacing 2-N (North) will take 

approximately 107 dozer hours, 174 excavator hours and 240 truck hours and cost approximately 

$127,302. 

 

Revegetation and reforestation of the entire 89,555 m
2
 area of 2-N (North) will be required and 

will cost approximately $81,762. 

 

Total land reclamation costs for 2-N (North) will be $586,578. 

 



 

 

1.7.1.2 LAND RECLAMATION - 2-N (SOUTH) 

 

2-N (South) is considered to be the disturbed area immediately south of the TSF and east of the 

main mine access road (see Figure 1-2). 

 

Figure 1-2: 2-N (South) Land Reclamation Area 

 
 

74,696 m
3
 of material will be dozed from the south dyke of the TSF to recontour 2-N (South).  

Like the recontouring of 2-N (North), this material will not need to be dug with an excavator nor 

hauled by truck.  It will take approximately 395 dozer hours to completely recontour the 2-N 

(South) area to establish a 20 degree slope and cost approximately $92,370.   

 

Resurfacing of 2-N (South) will require 20,043 m
3
 of till/topsoil to completely cover the 40,086 

m
2
 area.  The soil stockpile immediately east of 2-N (North) will supply 15,887 m

3
 of this 

material at a haul distance of 654 m, with the remaining 4,156 m
3
 being hauled 1,432 m from the 

2-N Till stockpile.  Resurfacing 2-N (South) will take approximately 48 dozer hours, 78 

excavator hours and 151 truck hours and cost approximately $66,429. 

 

Revegetation and reforestation of the entire 40,086 m
2
 area of 2-N (South) will be required and 

will cost approximately $36,598. 

 

Total land reclamation costs for 2-N (South) will be $217,323. 

 



 

 

1.7.1.3 LAND RECLAMATION – 2-N (EAST) 

 

2-N (East) is considered to be the eastern half of the TSF between the 2-N (North) and 2-N 

(South) reclamation areas (see Figure 1-3). 

 

Figure 1-3: 2-N (East) Land Reclamation Area 

 
 

Since the tailings contained in the TSF will remain in place, the upstream embankment of the 

east dyke will only need minimal recontouring.  8,369 m
3 

of material will be dozed from the east 

dyke of the TSF to recontour the area.  This will take approximately 19 dozer hours and cost 

approximately $4,400. 

 

Resurfacing 2-N (East) will require 25,806 m
3
 of material to cover the 51,612 m

2
 area and will 

come from the 2-North Till Stockpile, a 1,247 m haul.  It will take approximately 62 dozer hours, 

100 excavator hours and 186 truck hours and cost approximately $83,671 to completely 

resurface 2-N (East). 

 

Revegetation and reforestation of the entire 51,612 m
2
 area of 2-N (East) will be required and 

will cost approximately $47,120 based on the criteria explained in Section 1.4. 

 

Total land reclamation costs for 2-N (East) will be $161,852. 

 



 

 

1.7.1.4 LAND RECLAMATION – 2-N (WEST) 

 

2-N (West) is considered to be the western half of the TSF between the 2-N (North) and 2-N 

(South) reclamation areas (see Figure 1-4). 

 

Figure 1-4: 2-N (West) Land Reclamation Area 

 
 

As with 2-N (East), leaving the TSF in place will require minimum recontouring.  In addition to 

this, a 2015 update to the downstream embankment of this side of the TSF resulted in a final 

slope of 2H:1V (26.6°).  An additional 4,026 m
3
 of dyke material will need to be dozed from the 

west TSF dyke to bring the downstream embankment to its final slope of 20°.  It will take 

approximately 9 dozer hours and cost approximately $2,117 to complete this. 

 

Resurfacing costs for 2-N (West) will require 31,998 m
3
 of till to come from the 2-N Till 

Stockpile (1,174 m haul) to resurface the 63,997 m
2
 area of 2-N (West).  It will take 

approximately 77 dozer hours, 124 excavator hours and 223 truck hours and cost approximately 

$102,082 to completely resurface 2-N (West). 

 

Revegetation and reforestation of the entire 63,997 m
2
 area of 2-N (West) will be required and 

will cost approximately $58,428 based on the criteria explained in Section 1.4. 

 

Total land reclamation costs for 2-N (West) will be $194,375. 

 



 

 

1.7.1.5 LAND RECLAMATION – 2-N (DUMP) 

 

2-N (Dump) is considered to be the pile of waste material that lies west of the 2-N (North) area 

and east of the main mine access road, north of the office buildings (see Figure 1-5). 

 

Figure 1-5: 2-N (Dump) Land Reclamation Area 

 
 

Approximately 6,356 m
3
 of recontouring material will need to be hauled 714 m from the north 

dyke of the TSF to reslope the east side of 2-N (Dump).    It will take approximately 16 dozer 

hours, 25 excavator hours and 33 truck hours and cost approximately $17,986 to recontour 2-N 

(Dump). 

 

Resurfacing 2-N (Dump) will include the entire dump area, not just the area that will be 

recontoured.  22,018 m
3
 of resurfacing material will come from the 2-N Till Stockpile (716 m 

haul) to cover the entire 44,036 m
2
 dump area.  It will take approximately 53 dozer hours, 85 

excavator hours and 120 truck hours and cost approximately $63,029 to completely resurface 2-

N (Dump). 

 

Revegetation and reforestation of the entire 44,036 m
2
 dump area will be required and will cost 

approximately $40,204 based on the criteria explained in Section 1.4. 

 

Total land reclamation costs for 2-N (Dump) will be $144,766. 

 



 

 

 

1.7.1.6 LAND RECLAMATION – 2-N (CCR) 

 

As a contingency the coarse coal reject stored in the 2-N Pit Sump will need to be removed and 

stored underground in order to reclaim that area. 

 

110,000 m
3
 of CCR will be hauled approximately 3.5 km to the 3-South PAG CCR storage pit.  

The closure structures planned for the pit will raise the water level by 1.5m, allowing additional 

PAG CCR storage.  It will take approximately 426 excavator hours and 1,550 truck hours and 

cost approximately $459,037 to remove all of the CCR from 2-North and store it in 3-South. 

 

Resurfacing 2-N (CCR) once the CCR is removed from it will occur with resurfacing material 

coming from the 2-N Till Stockpile.  The 17,470 m
2
 area will require 8,735 m

3
 of till to be 

resurfaced.  It will take approximately 21 dozer hours, 34 excavator hours and 48 truck hours and 

cost approximately $25,005 to resurface 2-N (CCR). 

 

Revegetation and reforestation of the 17,470 m
2
 2-N (CCR) area will cost approximately 

$15,950 based on the criteria explained in Section 1.4. 

 

Total land reclamation costs for 2-N (CCR) will be $507,168. 

 

1.7.2 LAND RECLAMATION – SOUTH MINING AREA 

 

The south area of the mine site is considered to be all the disturbed land south of the Quinsam 

River bridge.  Disturbed areas include the 1-South Sump, 2-South Sump, 2-South Pit, 3-South 

Pit, 4-South Pit, 5-South Pit and the rock quarry.  Since the liability estimate made in 2011, 

disturbed areas associated with the 4-South and 242 mines, as well as the majority of the 2-South 

pit have been partially reclaimed.  The 2016 liability estimate reflected this activity.  Since the 

2016 estimate was submitted additional work (recontouring, resurfacing and revegetation) has 

been completed in 2-South and 3-South areas. 

 

The actual footprint of the 7-South Pit was also updated since the 2011 submission, and is now a 

part of the reclamation plan/costs.   

 

In the 2011 submission, an alternative reclamation scenario in which PAG-CCR material stored 

sub-aqueously will be capped with a granular cover was approved for 2-South and 3-South.  This 

capping will allow easier control of the water cover above the PAG material by preventing water 

loss through evaporation. 

 

A map showing the southern area of the mine site can be found in Figures 1-6 and 1-7.  A 

summary of land reclamation costs for the southern mining area can be found in Table 1 of 

Appendix A. 

 



 

 

Figure 1-6: 1-S, 2-S, 3-S Land Reclamation Areas 

 
 

Figure 1-7: 4-S, 5-S, Rock Quarry, 242 Mine Land Reclamation Areas 

 
 

1.7.2.1 LAND RECLAMATION – 1-S (SUMP) 

 

Reclamation of the 1-South sump includes the disturbed area caused by the creation of the sump 

for underground mining purposes. (See Figure 1-8) 



 

 

 

Figure 1-8: 1-S (Sump) Land Reclamation Area 

 
 

Recontouring and resurfacing of the 1-S (Sump) was completed in 2016. 

 

Revegetation and reforestation of the entire 11,500 m
2
 1-S (Sump) area will be required and will 

cost approximately $10,672 based on the criteria explained in Section 1.4. 

 

Total land reclamation costs for 1-S (Sump) will be $10,672. 

 

1.7.2.2 LAND RECLAMATION – 2-S (SUMP) 

 

The 2-S (Sump) area is the disturbed area immediately northeast of the 2-South Pit (See Figure 

1-9). 

 



 

 

Figure 1-9: 1-S (Sump) Land Reclamation Area 

 
 

Site clean-up, recontouring, resurfacing and revegetation (grass/legume mixture) has been 

completed on the 2-South sump, with the only work remaining being tree planting and 

monitoring maintenance. 

 

Reforestation of the entire 1,789 m
2
 2-S (Sump) area will be required and will cost 

approximately $925 based on the criteria explained in Section 1.4. 

 

Total land reclamation costs for 2-S (Sump) will be $1,660. 

 

1.7.2.3 LAND RECLAMATION – 2-S (PIT) 

 

2-S (Pit) is considered to be the disturbance caused by establishing a portal pit at 2-South (See 

Figure 1-10). 

 



 

 

Figure 1-10: 2-S (Pit) Land Reclamation Area 

 
 

Recontouring, resurfacing and revegetation (grass/legume mixture) of the 2-South Pit was 

completed in 2016 and 2017, with the only remaining work being tree planting and monitoring 

maintenance. 

 

The reforestation area of just the exposed embankments of the 2-S (Pit) has been updated to 

38,500 m
2  

and will cost approximately $19,910 based on the criteria explained in Section 1.4. 

 

Total remaining land reclamation costs for 2-S (Pit) will be $35,727 

 

1.7.2.4 2-SOUTH PIT GRANULAR COVER 

 

After consultation with the Ministry of Energy and Mines in 2011, it was decided that a 2 m 

granular cover will be required for the 2-South Pit to prevent evaporative losses. 

 

An additional 38,519 m
3
 of resurfacing material coming from the 2-North Till Stockpile will be 

required to construct the granular cover.  It will take approximately 92 dozer hours, 149 

excavator hours and 157 truck hours and cost approximately $98,940 to do this. 

 



 

 

1.7.2.5 LAND RECLAMATION – 2-S TILL BORROW 

 

In order to facilitate construction of the 2-South sand-bentonite pit liner, a till borrow was 

established on the south side of the 2-South haul road at approximately the 3.5 km marker.  This 

area has been disturbed since the last submission (2011) of this report. 

 

Recontouring the west and south sides of the 2-South Till Borrow will require that 6,532 m
3
 of 

material be pushed into the borrow from the sides by a dozer.   It will take approximately 24 

dozer hours and cost $5,606 to completely recontour the area. 

 

Resurfacing the 17,427 m
2
 disturbed area has been captured in the recontouring costs, due to the 

fact that the material around the edges of the pit is topsoil. 

 

Revegetation and reforestation of the 17,427 m
2
 2-S (Till Borrow) will cost approximately 

$15,910 based on the criteria explained in Section 1.4. 

 

Total land reclamation costs for 2-S (Till Borrow) will be $28,676. 

 

1.7.2.6 LAND RECLAMATION – 3-S (SOUTHEAST) 

 

3-S (SE) is considered to be the disturbed area on the south-eastern side of the 3-South Pit (See 

Figure 1-11). 

 

Figure 1-11: 3-S Land Reclamation Area 

 
 
 

Recontouring and resurfacing of the south-east slope of 3-South Pit was completed in 2016 and 

2017 and the area has been partially reseeded with the grass mixture.  Remaining work includes 

some cleanup at the east entrance to the pit, completion of the revegetation program on 

monitoring maintenance. 

 



 

 

Revegetation and reforestation will cost approximately $6,161 based on the criteria explained in 

Section 1.4. 

 

Total land reclamation costs for 3-S (SE) will be $14,962. 

 

1.7.2.7 LAND RECLAMATION – 3-S (NORTHWEST) 

 

3-S (NW) is considered to be the disturbed area on the north-western side of the 3-South Pit (See 

Figure 1-11). 

 

Recontouring, resurfacing and revegetation of this area was completed in 2016 and 2017. 

 

Reforestation of the 16,721.1 m
2
 3-S (NW) area will cost approximately $8,647 based on the 

criteria explained Section 1.4. 

 

Total land reclamation costs for 3-S (NW) will be $18,245. 

 

1.7.2.8 LAND RECLAMATION – 3-S (DUMP) 

 

The waste dump at 3-South will need to be reclaimed upon closure of the Quinsam Underground 

Mine.  The dump is located just across the access road south-east of the 3-S Pit (See Figure 1-

12). 

 

Figure 1-12: 3-S (Dump) Land Reclamation Area 

 
 



 

 

Recontouring and resurfacing of the 3-South dump was completed in 2016 and 2017 and a 

portion of the area has been revegetated. 

 

The remaining revegetation area and reforestation of the 24,573 m
2
 dump will cost 

approximately $15,139 based on the criteria explained in Section 1.4. 

 

Total land reclamation costs for 3-S (Dump) will be $25,235. 

 

1.7.2.9 LAND RECLAMATION – 3-S (POND CAP) 

 

As with the 2-South Pit, a 2 meter thick granular cover will be applied to the 3-South Pit.  This 

17,887 m
3
 of material will need to come from the dump at 3-South (371 m haul) and will take 

approximately 43 dozer hours, 69 excavator hours and 81 truck hours to dig, move and place.  

Total costs for capping the 3-South Pit will be approximately $47,675. 

 

1.7.2.10 LAND RECLAMATION – 4-S 

 

4-S is considered to be the disturbed area surrounding the portal openings for the 4-South Mine 

(See Figure 1-13). 

 

Figure 1-13: 4-S Land Reclamation Area 

 
 

Most of the reclamation requirements for the 4-South area were satisfied in Spring, 2016.  Red 

Alders were planted at a density of 1,200 stems per hectare and the area was also seeded with 



 

 

grass.  Conifers will still need to be planted at 4-South and the normal maintenance and 

monitoring costs will still apply.  

 

The remaining reforestation of the 11,035.6 m
2
 4-S area will cost approximately $2,854 based on 

the criteria explained in Section 1.4. 

 

Total remaining land reclamation costs for 4-S will be $7,387. 

 

1.7.2.11 LAND RECLAMATION – 5-S 

 

The 5-South pit (See Figure 4-14), currently in the construction phase will also need to be 

reclaimed.   

 

Figure 1-14: 5-S Land Reclamation Area 

 
 

No recontouring will need to be done in the disturbed area of 5-South. 

 

13,144 m
3
 of resurfacing material will need to come from the soil stockpile at 5-South (estimated 

100 m haul) to resurface 5-S for revegetation.  It will take approximately 31 dozer hours, 51 

excavator hours and 45 truck hours at a total cost of $31,825 to do this. 

 

Revegetation and reforestation of the 13,144 m
2
 5-S area will cost approximately $24,000 based 

on the criteria explained in Section 1.4. 

 

Total land reclamation costs for 5-S will be $72,081. 

 



 

 

1.7.2.12 LAND RECLAMATION – 7-S 

 

The disturbed area at the 7-South satellite mine has been updated since 2011 to reflect the actual 

area that has been disturbed. (See Figure 1-15). 

 

Figure 1-15: 7-S Land Reclamation Area 

 
 

Approximately 18,000 m
3
 of material from the waste dump at 7-South will need to be excavated 

for recontouring the highwall of the pit.  74 dozer hours, 70 excavator hours and 71 truck hours 

at a total cost of $52,927 will be need to be allocated for recontouring. 

 

Since submission of this report in 2011 approximately 0.78 hectares of disturbed land at 7-South 

has been resurfaced with topsoil and revegetated.  Resurfacing the remaining 72,845 m
2
 of 

disturbed land at 7-South will require 36,423 m
3
 to come from the soil stockpile at the pit.  It will 

take approximately 87 dozer hours, 141 excavator hours, 145 truck hours and cost approximately 

$92,806 to resurface 7-S.  It is assumed that the haul distance from the soil stockpile to the 

centroid of the resurfaced area will be approximately 320.2 meters. 

 

Revegetation and reforestation of the 72,845 m
2
 7-S area will cost approximately $66,507 based 

on the criteria explained in Section 1.4. 

 

Total land reclamation costs for 7-S will be $247,623. 

1.7.2.13 LAND RECLAMATION – 7-S PAG CCR RAISE 

 

As a result of the Mine Permit Amendment approving the extraction of coal from 7-South, a 

raise was constructed adjacent to the 7-South haul road to allow PAG CCR material to be placed 

underground and stowed sub-aqueously.  The area that will need to be reclaimed is 

approximately 100m past the 2.5 km marker on the 7-South haul road. 



 

 

 

 
 

The rejects bin and associated infrastructure will need to be disassembled and removed, at an 

estimated cost of $20,000.   

 

The raise will then need to be backfilled with approximately 169 m
3
 of non-PAG CCR, requiring 

1 excavator net operating hour, and 1 truck net operating hour at a cost of approximately $248. 

 

The raise will then need to be resurfaced with 0.5m of topsoil from the 7-South topsoil stockpile.  

Resurfacing with 22 m
3
 of topsoil will require 1 dozer hours, 1 excavator hour, 1 truck hour and 

cost approximately $274.  

 

Revegetation and reforestation of the 44 m
2
 raise area will cost approximately $40 based on the 

criteria explained in Section 1.4. 

 

Total land reclamation costs for the PAG CCR raise will be $26,036. 

 

 

1.7.2.14 LAND RECLAMATION – 242 MINE 

 

The 242 portal pit is located approximately two kilometres off of the 7-South haul road (See 

Figure 1-16) and was originally included in the operational costs of the 7-South mine 

development, not the reclamation costing.  Because there are currently no plans to operate the 7-

South mine, this update considers the 242 mine reclamation requirements as part of the QCC 

closure plan. 

 



 

 

Figure 1-16: 242 Mine Land Reclamation Area 

 
 

The 242 mine was recontoured and resurfaced in Spring, 2016.  It will require revegetation, 

reforestation and maintenance of the 10,586 m
2
 area to be considered complete, at a cost of 

approximately $13,415 

 

1.7.2.15 LAND RECLAMATION – ROCK QUARRY 

 

The disturbed area at the Rock Quarry (See Figure 1-17) on the Quinsam Coal Property will need 

to be reclaimed. 

 

Figure 1-17: Rock Quarry Land Reclamation Area 

 



 

 

 

Recontouring the Rock Quarry will require that 8,418 m
3
 of rock be drilled and blasted from its 

top bench and used to reslope the rest of the pit wall.  At an average of $2.67 per bcm, it will cost 

approximately $22,515 to drill and blast this material. 

 

An additional recontouring cost of $14,395, based on 21 dozer hours and 33 excavator hours will 

bring the total recontouring cost of the Rock Quarry to $36,910. 

 

Resurfacing the disturbed land at the Rock Quarry will require that 13,164 m
3
 of till come from 

the 2-North Till Stockpile.  Capping the 26,328 m
2
 area with a 0.5 metre layer of till will require 

31 dozer hours, 51 excavator hours, 157 truck hours and cost approximately $56,057. 

 

Revegetation and reforestation of the 26,328 m
2
 Rock Quarry area will cost approximately 

$24,037 based on the criteria explained in Section 1.4. 

 

Total land reclamation costs for the Rock Quarry will be $133,276. 

 

1.7.3 LAND RECLAMATION – MISCELANNEOUS 

 

Other disturbed areas on the mine site will need to be reclaimed according to the land 

reclamation criteria described in Section 1.2 – 1.6.  These areas include all of the mine access 

and haul roads, vent raises and stockpile areas on the site.  A summary of the miscellaneous land 

reclamation costs can be found in Table 1, in Appendix A. 

1.7.3.1 LAND RECLAMATION – MINE INFRASTRUCTURE AREA 

 

Land reclamation of the mine infrastructure area once the buildings on it are decommissioned 

and removed will be necessary.   The mine infrastructure area includes all disturbed land in the 

North Mine Area that has not already been included as a part of any of the 2-North reclamation 

areas. (See Figure 1-18) 

 



 

 

Figure 1-18: Mine Infrastructure Land Reclamation Area 

 
 

Since the 208,000 m
2
 infrastructure area already contains no slopes greater than 20 degrees, none 

of it will need recontouring. 

 

Resurfacing the infrastructure area will require 104,000 m
3
 of till taken from the 2-North Till 

Stockpile (453 m haul).  It will take approximately 248 dozer hours, 403 excavator hours and 

454 truck hours and cost approximately $273,396 to resurface the infrastructure area. 

 

Revegetation and reforestation of the infrastructure area will be completed according to the 

guidelines set forth in Section 4.4.  It will cost a total of $191,744 to revegetate and reforest the 

210,020 m
2
 infrastructure area. 

 

Total land reclamation costs of the infrastructure area will be $556,855. 

 



 

 

1.7.3.2 LAND RECLAMATION – MINE ROADS 

  

Since the majority of access roads on site were built and maintained by Timber West, QCC will 

only be required to reclaim the main site access road.  Because some sort of main access road 

will need to remain in place to monitor the effectiveness of the water management system to be 

employed post-closure, the reclamation of the road will involve reducing its width to 5 metres 

along its entire length through the Quinsam property.  To do this, a dozer equipped with a 610 

mm ripper will be utilized.  It is assumed that the dozer will make three complete passes to 

successfully rip the excess road width so that it will be suitable for revegetation. 

 

A total of 26,509 m
2
 will need to be ripped and replanted along the main road.  It will take 

approximately 80 dozer hours and $18,613 to rip the entire road. 

  

Revegetation and reforestation of the ripped road area will cost approximately $24,202 based on 

the criteria explained in Section 1.4. 

 

Total land reclamation costs for the main site access road will be $53,706. 

 

1.7.3.3 LAND RECLAMATION – VENT RAISES 

 

All of the vent raises (four) used during mining operations will need to be backfilled and the area 

around the raises resurfaced, revegetated and recontoured in order to reclaim them.  A total of 

1,263 m
3
 of backfill material will need to be hauled from the 2-North Till Stockpile to reclaim 

the three vent raises for the 2-North mine, and 212 m3 of material will need to be hauled from 

the 7-South till stockpile to backfill the 7-South vent raise.  It will take approximately 1 dozer 

hour, 6 excavator hours, 8 truck hours and cost approximately $3,759 to backfill, revegetate and 

reforest the required areas. 

 

 

1.7.3.4 LAND RECLAMATION – STOCKPILE AREAS 

 

Once the topsoil and till stockpiles are depleted or no longer needed for land reclamation, their 

footprint will be resurfaced and revegetated/reforested.  A total of seven stockpile areas covering 

29,270 m
2
 will be used and reclaimed.  Resurfacing the stockpile areas will require 35 dozer 

hours, 57 excavator hours, 47 truck hours and approximately $36,631. 

 

Revegetation and reforestation of the depleted stockpiles will cost approximately $26,723 based 

on the criteria explained in section 1.4. 

 

Total land reclamation costs for the depleted stockpiles on the mine site will be $80,836. 

 



 

 

1.8 UNDERGROUND CLEANUP 

 

It has been estimated that 560 hours of cleanup will be necessary to completely strip the 

workings of all infrastructure at a labor rate (representing one foreman, five laborers and one 4 

c.y. loader) of $383.25 per hour.  This estimate is based on the experience gained when putting 

the mine into care-and-maintenance.  Scrap prices for the removed equipment would essentially 

offset the costs associated with the remainder of infrastructure removal required ($214,062).  

Table 1-2 shows the costing details of the planned underground clean-up. 

 

Table 1-2: Underground Cleanup Summary 

Estimated 56 working days to completely strip the underground workings 

56 days     

10 hours/day 

 
  

560 total hours     

    

    Labour Summary 

1 Mine Foreman $74.89 per hour 

4 Miners $51.35 per hour 

5   $280.30 per hour 

Equipment Rental Summary 

1 4 c.y. loader $101.96 per hour 

1   $101.96 per hour 

Total Hourly Cost $382.25 per hour 

 

 

1.9 INFRASTRUCTURE DECOMISSIONING 

 

An infrastructure decommissioning and disposal quote was provided for QCC from CR 

Engineering in Campbell River in 2011 and adjusted for inflation, to a total cost of $320,951 for 

the entire mine site.   It was assumed that recycling of the wash plant and conveyor systems 

throughout the mine would be free based on their scrap value.  Table 1-3 shows the 

decommissioning and building disposal costs for the mine site. 

 
Table 1-3: Infrastructure Decommissioning Summary 

 
 

Bui lding Disposal  (Except Plant) $320,951

Wash Plant and Conveyor System Recycl ing $0

Total Decomission $320,951

Infrastructure Decomissioning and Disposal



 

 

1.10 CONTAMINATED SITES INVESTIGATION 

 

A contaminated sites investigation and cleanup will be required for one area on the QCC mine 

site for final reclamation.  This area is the fueling station at the entrance of the mine. This aspect 

of the reclamation plan includes sampling the sites as well as treating them and all of the 

necessary equipment and manpower to complete the cleanup.  A quote from 2011 procured for 

contract work on these sites was obtained by QCC for use in this costing estimate and adjusted 

for inflation. It will cost approximately $31,774 to completely remediate both contaminated sites. 

A summary of the assumptions used and the final site cleanup cost can be found in Table 1-4, 

below. 

 

Table 1-4: Contaminated Sites Investigation Assumptions and Costs 

Contaminated Sites Investigation 

Assumptions: 

 Site for Reclamation: Fuelling Station   

  10m x 10m each   

Sampling Grid = 2.5m (25 samples per site)     

   Contaminated Sites Investigation Cost Summary 

Sampling and Analysis 

Number of Samples 25 

Cost Per Sample $107 

Sub-Total - Sampling and Analysis Costs $2,675 

Cleanup and Disposal 

Cleanup Area 100 m
2
 

Cleanup Depth 1 m 

Cleanup Volume 100 m
3
 

Equipment Cost $2,140 

Treatment Cost $21,397 

Consulting Fees $2,675 

Sub-Total - Per Site Cleanup Cost $26,211 

Total Contaminated Sites Cost $28,886 

w/ 10% Contingency $31,774 

Total Contaminated Sites Cost $31,774 

 

 

1.11 WATER MANAGEMENT 

 

Water management costs both during operations and post-closure have been calculated based on 

sampling procedures and prices calculated in 2011 and adjusted for inflation.  All post-closure 

monitoring has been assumed to last for 30 years once operations are completed.  All net present 

values presented in this section are based on a 0.63% annual discount rate, in line with QCC’s 

current practice.  The latest ML/ARD water quality data and predictions are available and can be 



 

 

referenced in the Annual Reclamation Report for 2015 Quinsam Coal Corporation Covering 

Mines Act permit C-172, Reporting period from January 1, 2015 to December 31, 2015 

submitted by QCC on March 31
st
, 2016. 

 

1.12 WATER MANAGEMENT – PORTAL PLUGS 

 

Concrete plugs for portals or mains that could discharge effluent into the receiving environment 

have been included as part of the closure plan.  One plug will be required at the portal sump of 

the 5-South Pit, with work (backfilling and shotcreting to form the back wall) started in 2017.  

The four will required in the 8-Mains of the 2-North Mine were completed in 2013.  Plug costs 

are based on invoices received for the plugs constructed in 8-Mains and adjusted for inflation. 

The total cost of the remaining plug to be built is estimated at $85,587.  A breakdown of plug 

construction costs can be found below in Table 1-5. 

 
Table 1-5: Portal Plug/Bulkhead Summary 

 

Portal Plugs / Bulkheads 

Plug Width m 6.0 

Plug Height m 3.0 

Plug Length m 4.5 

Plug Volume m
3
 81.0 

Concrete Unit Cost $/m
3
 $320.95 

Forming Costs % conc. cost 10% 

Grouting Costs % conc. cost 20% 

Cost per Plug $ $85,587 

Plugs Required for Closure 
 

1 

Total Closure Plug Cost $ $85,587.0 

 

1.13 WATER MANAGEMENT – DRAINAGE AND DITCHING 

 

Suitable site drainage will need to be established by constructing drainage swales in key areas of 

the mine site.  Swale construction costs were based off of design criteria provided to QCC from 

Norwest and cost estimates are based on ditching, resurfacing and revegetating the swales.  All 

resurfacing material for swale construction will come from the Rock Quarry.  The 2-South to 3-

South swale was built as part of the 2-South sand-bentonite pit liner construction project.  The 

only outstanding reclamation item needed for this swale is the revegetation of the banks.  A plot 

showing the areas in which swales have been and will be constructed is found in Figure 2 

(Appendix A). 

 

The remaining swales required upon closure of the mine are a portion of the he South Swale and 

the 2-North Discharge Outlet. The 3-South to Long Lake swale was completed in 2016. 

 



 

 

As part of the 2016 closure plan update, a 1.5m tall dyke will be constructed on the East side of 

the 3-South pit, at an estimated cost of $20,000 (currently under construction). 

 

Total costs for the construction, revegetation and monitoring of these structures is estimated at 

$88,655. 

1.14 WATER MANAGEMENT – MONITORING AND MAINTENANCE 

 

The bulk of the costs associated with water management deal with post-closure, long-term 

monitoring and maintenance of groundwater and surface water.  There will be two main aspects 

of this monitoring program, surface water monitoring and ground water monitoring.   

 

Water quality monitoring post-closure was assumed to continue for 30 years once mining 

operations are completed.  Cost estimates are based off of 2011 monitoring costs on a per-test 

basis that will be required for monitoring and adjusted for inflation.  Testing will include a 

number of surface water monitoring and groundwater monitoring tests and sampling will be 

performed on a per-site, per-year basis depending on current permit and post-closure 

requirements.  Table 1-6 shows the unit costs for each test performed and the total present cost 

associated with each type of test. 

 
Table 1-6: Water Sampling Test Unit Costs 

 
 

A total of 146 individual water quality tests at nine surface water quality testing sites will be 

performed annually during years 1-3 post-closure.  In addition to that, 140 water quality tests 

from 20 groundwater monitoring stations will be performed annually during years 1-5.  As post-

closure water monitoring continues, sampling frequencies decrease for both categories of water 

quality monitoring.  Total water monitoring testing costs (See Table 5) and sampling frequencies 

(See Table 2 & 3) per monitoring site can be found in Appendix A.   

Water Sample Type Unit Cost ($/sample) Post-Mining Costs (Present $)

pH $4.28

TSS $11.23

Cond. $4.28

Alk. $9.09

Ammonia $10.70

Sub-Total - pH, TSS, Cond., Alk., Ammonia $39.58 $66,455.76

Total  Metals $62.05

Dissolved Metals $62.05

Sub-Total - Total and Dissolved Metals $124.10 $103,231.09

Total  Phosphate $13.37

Dissolved Phosphate $16.05

Chloro "A" $64.19

Species  Count and ID $246.06

Sub-Total - Lake Water Monitoring Extra Sampling $339.67 $47,199.27

Water Sampling Costs



 

 

 

In addition to the sample costs associated with water monitoring, costs have also been 

provisioned for consultant sampling fees, employee sampling fees, sample equipment costs and 

pumping costs.  Included in the cost estimation are all associated costs for pumping (including 

replacement pumps) for the Long Lake Seep Mitigation System.  A breakdown of these costs can 

be found in Table 5 of Appendix A. 

 

Total present value of all water monitoring costs for all scenarios for 30 years will be 

approximately $2,682,417. 

 
 

 

  



 

 

APPENDIX A



 

 

Table 1: Reclamation Security Cost Summary 

 

  

Total Cost - Current Status Total Cost - Previous Amount Total Cost - Previous Amount Total Cost

2017 Update 2016 Update 2011 Update Variance (2017 - 2011)

2-North (South) $217,323.35 $217,323.35 $199,219.72 $18,103.63

2-North (North) $586,577.90 $586,577.90 $486,278.61 $100,299.29

2-North (West) $194,375.07 $194,375.07 $203,761.34 -$9,386.28

2-North (East) $161,851.92 $161,851.92 $164,474.84 -$2,622.92

2-North (Dump) $144,766.07 $144,766.07 $145,998.15 -$1,232.08

2-North Sump (CCR) $507,168.29 $639,929.80 $390,086.03 $117,082.26

Sub-Tota l  - Reclamation (North Area) $1,812,063 $1,944,824 $1,589,819 $222,244

Total Cost - Current Status Total Cost - Previous Amount Total Cost - Previous Amount Total Cost

2017 Update 2016 Update 2011 Update Variance

1-South (Sump) $10,671.81 $15,223.97 $38,842.11 -$28,170.30

2-South (Pi t) $35,727.36 $16,492.21 $34,980.15 $747.21

2-South (Sump) $1,660.07 $17,609.69 $27,386.01 -$25,725.94

2-South (Pond Cap) $98,939.84 $98,939.84 $100,691.92 -$1,752.08

2-South Ti l l  Borrow $28,676.14 $28,676.14 $0.00 $28,676.14

3-South (SE) $14,961.87 $161,204.78 $230,955.75 -$215,993.88

3-South (NW) $18,244.99 $47,875.11 $55,820.84 -$37,575.85

3-South (Waste Dump NW Corner) $25,234.89 $61,493.59 $93,870.75 -$68,635.86

3-South Pond Cap $47,674.78 $47,674.78 $48,950.96 -$1,276.18

4-South $7,387.18 $7,387.18 $76,529.68 -$69,142.50

5-South $72,080.87 $72,080.87 $70,319.11 $1,761.76

7-South $247,623.26 $247,623.26 $169,202.31 $78,420.95

7-South PAG CCR Raise $26,036.43 $26,036.43 $0.00 $26,036.43

Rock Quarry $133,276.30 $133,276.30 $135,769.51 -$2,493.21

242 Mine $13,415.38 $13,415.38 $0.00 $13,415.38

Sub-Tota l  - Reclamation (South Area) $781,611 $981,594 $1,083,319 -$301,708

Total Cost - Current Status Total Cost - Previous Amount Total Cost - Previous Amount Total Cost

2017 Update 2016 Update 2011 Update Variance

Road Area Land Reclamation $53,706.24 $53,706.24 $61,924.94 -$8,218.69

Infrastructure Area Land Reclamation $556,855.36 $559,535.61 $553,775.25 $3,080.11

Vent Raise Land Reclamation $3,758.71 $3,758.71 $3,228.08 $530.63

Depleted Stockpi le Area Land Reclamation $80,836.04 $99,424.68 $129,739.49 -$48,903.45

Reclamation Equipment Mobi l i zation/De-Mobi l i zation $10,698.38 $21,396.76 $50,000.00 -$39,301.62

Infrastructure Decomiss ioning $320,951.37 $320,951.37 $300,000.00 $20,951.37

Contaminated Si tes  Cleanup $31,774.19 $31,774.19 $59,400.00 -$27,625.81

Sub-Tota l  - Misc. Land Reclamation Costs $1,058,580 $1,090,548 $1,158,068 -$99,487

Sub-Total - Land Reclamation $3,652,254 $4,016,966 $3,831,206 -$178,952

Total Cost - Current Status Total Cost - Previous Amount Total Cost - Previous Amount Total Cost

2017 Update 2016 Update 2011 Update Variance

Porta l  Plugs  / Bulkheads $85,587.03 $117,682.17 $229,500.00 -$143,912.97

Post-Closure Dra inage Ditching $88,655.39 $157,711.39 $73,075.02 $15,580.37

Monitoring and Maintenance $2,682,417.15 $2,682,417.15 $2,624,344.89 $58,072.27

Sub-Total - Water Management $2,856,660 $2,957,811 $2,926,920 -$70,260

Total Cost - Current Status Total Cost - Previous Amount Total Cost - Previous Amount Total Cost

2017 Update 2016 Update 2011 Update Variance

Man-Hour Costs $156,966.62 $172,350.89 $429,600.00 -$272,633.38

Equipment Renta l  Costs $57,095.11 $45,880.00 $114,360.00 -$57,264.89

Underground Equipment Sa lvage $0.00 $0.00 $0.00 $0.00

Sub-Total - Underground Cleanup $214,062 $218,231 $543,960 -$329,898

Total Closure Cost $6,722,975 $7,193,007 $7,302,085 -$579,110

Reclamation Summary

Land Reclamation

Reclaimed Area

Reclamation Summary

Land Reclamation

Reclaimed Area

Reclamation Summary

Water Management

Management Item

Underground Cleanup

Management Item

Miscellaneous Land Reclamation Costs

Reclamation Summary

Land Reclamation

Reclaimed Area

North Area

South Area



 

 

Figure 1: 2-North and Infrastructure Land Reclamation Areas 



 

 

Figure 2: QCC - Swale Construction 



 

 

Table 2: Post-Closure Water Monitoring Sampling Frequency - Surface 
 

 
 

 

 

 

SURFACE MONITORING 

SITES YEAR 1-3 4-6 7-10 11-15 16-30

Parameters: 

 pH, TSS, 

CONDUCTIVITY, 

ALKALINITY & 

AMMONIA 6 4 2 0 0

T & D METALS 

INCLUDING 

HARDNESS 4 2 2 0 0

 pH, TSS, 

CONDUCTIVITY, 

ALKALINITY & 

AMMONIA 26 12 6 4 2

T & D METALS 

INCLUDING 

HARDNESS 12 6 4 2 2

 pH, TSS, 

CONDUCTIVITY, 

ALKALINITY & 

AMMONIA 6 4 2 2 0

T & D METALS 

INCLUDING 

HARDNESS 4 2 2 2 0

 pH, TSS, 

CONDUCTIVITY, 

ALKALINITY & 

AMMONIA 12 8 6 4 2

T & D METALS 

INCLUDING 

HARDNESS 6 4 2 2 2

 pH, TSS, 

CONDUCTIVITY, 

ALKALINITY & 

AMMONIA 6 6 4 4 2

T & D METALS 

INCLUDING 

HARDNESS 4 4 2 2 2

 pH, TSS, 

CONDUCTIVITY, 

ALKALINITY & 

AMMONIA, TOTAL 

PHOSPHATE, 

DISSOLVED 

PHOSPHATE 6 6 4 2 2

Chloro "A" 

Phytoplakton/ 

Species Count 6 6 4 2 2

T & D METALS 

INCLUDING 

HARDNESS 6 6 4 2 2

 pH, TSS, 

CONDUCTIVITY, 

ALKALINITY & 

AMMONIA, TOTAL 

PHOSPHATE, 

DISSOLVED 

PHOSPHATE 6 6 4 2 2

Chloro "A" 

Phytoplakton/ 

Species Count 6 6 4 2 2

T & D METALS 

INCLUDING 

HARDNESS 6 6 4 2 2

 pH, TSS, 

CONDUCTIVITY, 

ALKALINITY & 

AMMONIA 6 6 4 2 2

T & D METALS 

INCLUDING 

HARDNESS 6 6 4 2 2

 pH, TSS, 

CONDUCTIVITY, 

ALKALINITY & 

AMMONIA 6 6 4 2 2

T & D METALS 

INCLUDING 

HARDNESS 6 6 4 2 2

7SQR

SP1

Samples per year

2 South Pit 

LLO

SP4

Middle Quinsam Lake Outlet

Middle Quinsam Lake 

Long Lake 

QRDS1



 

 

Table 3: Post-Closure Water Monitoring Sampling Frequency - Groundwater 

 

 
 

 

 

 

 

 

 

Groundwater 

Monitoring YEAR 1-5 6-10 11-15 16-30

Parameters: 

 pH, TSS, 

CONDUCTIVITY, 

ALKALINITY & 

AMMONIA

4 2 2 1

T & D METALS 

INCLUDING 

HARDNESS 4 2 2 1

 pH, TSS, 

CONDUCTIVITY, 

ALKALINITY & 

AMMONIA

4 2 2 1

T & D METALS 

INCLUDING 

HARDNESS 4 2 2 1

 pH, TSS, 

CONDUCTIVITY, 

ALKALINITY & 

AMMONIA

4 2 2 1

T & D METALS 

INCLUDING 

HARDNESS 4 2 2 1

 pH, TSS, 

CONDUCTIVITY, 

ALKALINITY & 

AMMONIA

4 2 2 1

T & D METALS 

INCLUDING 

HARDNESS 4 2 2 1

 pH, TSS, 

CONDUCTIVITY, 

ALKALINITY & 

AMMONIA 2 2 1 1

T & D METALS 

INCLUDING 

HARDNESS 2 2 1 1

 pH, TSS, 

CONDUCTIVITY, 

ALKALINITY & 

AMMONIA 4 4 2 1

T & D METALS 

INCLUDING 

HARDNESS 4 4 2 1

 pH, TSS, 

CONDUCTIVITY, 

ALKALINITY & 

AMMONIA 4 4 2 1

T & D METALS 

INCLUDING 

HARDNESS 4 4 2 1

 pH, TSS, 

CONDUCTIVITY, 

ALKALINITY & 

AMMONIA 4 4 2 1

T & D METALS 

INCLUDING 

HARDNESS 4 4 2 1

 pH, TSS, 

CONDUCTIVITY, 

ALKALINITY & 

AMMONIA 4 2 2 1

T & D METALS 

INCLUDING 

HARDNESS 4 2 2 1

 pH, TSS, 

CONDUCTIVITY, 

ALKALINITY & 

AMMONIA 4 2 2 1

T & D METALS 

INCLUDING 

HARDNESS 4 2 2 1

 pH, TSS, 

CONDUCTIVITY, 

ALKALINITY & 

AMMONIA 4 2 2 1

T & D METALS 

INCLUDING 

HARDNESS 4 2 2 1

 pH, TSS, 

CONDUCTIVITY, 

ALKALINITY & 

AMMONIA 4 2 2 1

T & D METALS 

INCLUDING 

HARDNESS 4 2 2 1

 pH, TSS, 

CONDUCTIVITY, 

ALKALINITY & 

AMMONIA 2 2 1 1

T & D METALS 

INCLUDING 

HARDNESS 2 2 1 1

 pH, TSS, 

CONDUCTIVITY, 

ALKALINITY & 

AMMONIA 2 2 1 1

T & D METALS 

INCLUDING 

HARDNESS 2 2 1 1

 pH, TSS, 

CONDUCTIVITY, 

ALKALINITY & 

AMMONIA 2 2 1 1

T & D METALS 

INCLUDING 

HARDNESS 2 2 1 1

 pH, TSS, 

CONDUCTIVITY, 

ALKALINITY & 

AMMONIA 2 2 1 1

T & D METALS 

INCLUDING 

HARDNESS 2 2 1 1

 pH, TSS, 

CONDUCTIVITY, 

ALKALINITY & 

AMMONIA 4 2 2 1

T & D METALS 

INCLUDING 

HARDNESS 4 2 2 1

 pH, TSS, 

CONDUCTIVITY, 

ALKALINITY & 

AMMONIA 4 2 2 1

T & D METALS 

INCLUDING 

HARDNESS 4 2 2 1

 pH, TSS, 

CONDUCTIVITY, 

ALKALINITY & 

AMMONIA 4 2 2 1

T & D METALS 

INCLUDING 

HARDNESS 4 2 2 1

 pH, TSS, 

CONDUCTIVITY, 

ALKALINITY & 

AMMONIA 4 2 2 1

T & D METALS 

INCLUDING 

HARDNESS 4 2 2 1

QU10-11

Samples per year

QU08-08

QU08-05

QU08-10

QU11-04

QU05-13

QU10-09

QU10-07

QU78-161

QU11-01

QU10-10

MW-003

MW00-4

MW00-5

QU08-21

MW00-1D

MW00-6D

MW00-1D

MW00-6D

MW00-2



 

 

 

Table 4: Post-Closure Water Quality Management Costs 
 

 
 

 

Table 5: 30 Year Water Quality Monitoring Cost Summary 
 

 

 
 

 

Total Cost - Current Status Total Cost - Previous Amount Total Cost

2016 Update 2011 Update Variance

Portal Plugs / Bulkheads $117,682.17 $229,500.00 -$111,817.83

Post-Closure Drainage Ditching $157,711.39 $73,075.02 $84,636.37

Monitoring and Maintenance $2,682,417.15 $2,624,344.89 $58,072.27

Sub-Total - Water Management $2,957,811 $2,926,920 $30,891

Water Management

Management Item

30 years Year

Total 0 1 2 3 4 5 30

Ground Water Monitoring - Consultants $466,900 $70,609 $35,305 $17,652 $17,652 $17,652 $17,652 $17,652

Surface Sampl ing - Quinsam Coal  (1 employee, sa lary and benefi ts ) $758,186 $106,984 $80,238 $53,492 $26,746 $26,746 $26,746 $26,746

Lab Services  - Water Sampl ing $218,137 $19,565 $18,288 $18,288 $16,082 $16,082 $14,306 $6,567

Surface Sampl ing - Equipment and Suppl ies $565,538 $26,746 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000

50 hp Pump Power Costs $452,431 $21,397 $20,000 $20,000 $20,000 $20,000 $20,000 $20,000

Replacement Pumps $221,225 0 0 0 0 0 $53,492 $53,492

Total (Present Value) $2,682,417 $245,301 $178,830 $134,432 $105,480 $105,480 $157,196 $149,457

Monitoring and Maintenance


