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F RECLAMATION PLAN 
F.1 INTRODUCTION 
This section presents the reclamation considerations, objectives and techniques under which 
lands disturbed by the Coal Valley Mine – Mercoal West (MW) and Yellowhead Tower (YT) 
Mine Extension Project would be reclaimed.  This plan is "conceptual" to reflect the higher level 
Mine Permit application requirements.  More detailed mining and reclamation information will 
be presented during the mine licencing and AEPEA Approval stages, should project approval for 
the development be granted by the government.  

Land reclamation is a major environmental mitigation program for mining projects. 

In accordance with the Environmental Impact Assessment Terms of Reference (Alberta 
Environment – May, 2007) for the proposed extension, CVM was instructed to provide a 
conceptual and progressive reclamation closure plan for the proposed Project that outlines 
existing land uses, reclamation concepts applicable to the environmental setting, regulatory 
requirements, stakeholder preferences, and proposed end land use objectives.  Other 
requirements outlined in the Terms of Reference include: 

a) Reclamation methods relative to drainage control, land stability, soil salvage, soil 
replacement, revegetation and interim land management;  

b) Criteria for salvaging soils for reclamation, based on the availability and suitability of 
soils; 

c) An estimation of volumes of soil available for salvage with a reconciliation of soil 
replacement requirements for reclamation; 

d) A soil handling and replacement plan for the Principal Development Area including 
details of techniques, timing, depth, volumes, and type of reclamation material; 

e) Reclamation and land use objectives and describe how the reclamation plan will meet 
those objectives, including contouring, surface and near-surface drainage restoration, 
erosion control, and revegetation.  Describe proposed techniques and rational within the 
context of industry standards and best management practices, and any relevant Sub-
regional Integrated Resource Plan(s); 

f) A discussion of plans for abandonment including mine sites, processing facilities, product 
storage sites, access routes, watercourse crossings, and utility corridors; 

g) A reclamation schedule and a description of how reclamation success will be measured 
and evaluated, including estimated target dates for when reclaimed lands will be re-
opened to public access; 

h) A contingency reclamation schedule including plans to prioritize reclamation of high-risk 
sites should mining operations need to be suspended or terminated due to unforeseen 
factors; 

i) A revegetation plan which includes seed mixes, timing, monitoring, interim land 
management (erosion control) and weed control; 
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j) A site diagram showing post reclamation site conditions including topography, surface 
drainage, final vegetation and other significant features; 

k) A discussion of the aquatic components of the post-reclamation landscape, including end 
pit lakes.  Address issues related to the design of a self-sustaining and productive aquatic 
ecosystem; and 

l) Anticipated differences between pre- and post-development landscape, vegetation types, 
wildlife habitats, aesthetics, and recreational use. 

The reclamation plan addresses the requirements of the Terms of Reference within the context of 
the MW and YT Project. 

F.2 APPROACH TO RECLAMATION 
F.2.1 Introduction 
Coal Valley’s reclamation objective is to reclaim mined lands to meet the intended end land uses.  
The achievement of this objective assures that mining is a temporary use of the land. 

An ecological or "ecosystem management" approach has been used for the development of this 
plan.  Ecosystem management recognizes ecological integrity, adaptive management, and human 
interactions as being key management concepts (ALPAC, 1995).  The company considers the 
following factors to ensure that the reclamation plan is optimal and achievable: 

• Environmental - the targeted reclamation conditions must be biologically attainable and 
sustainable.  Only end land uses which are functional within the constraints of the 
biophysical site conditions following mining can be considered. 

• Regulatory - the targeted reclamation conditions must meet or exceed regulatory 
requirements.  Only end land uses which can be shown to comply with statutory 
requirements should be considered.  

• Social - the targeted reclamation conditions must be socially beneficial.  Only end land 
uses which provide benefits to the public should be considered. 

• Economic - the targeted reclamation conditions must be economically feasible.  Only end 
land uses which can be developed within operating constraints can be considered. 

These factors have been considered in reclamation planning at the existing Coal Valley Mine and 
have been applied to conceptual planning for the Mercoal West and Yellowhead Tower Mine 
Extension Project.  The proposed reclamation plan utilizes the reclamation practices and 
experiences from the existing CVM.   

F.2.2 Reclamation Background at Existing Operations 

Coal Valley Resources Inc. (CVRI) was formed in 2006 when the former Luscar Ltd. 
reorganized its mining operations.  Headquartered in Edmonton, Alberta, CVRI is owned by the 
Coal Valley Partnership (CVP), a 50-50 partnership between Sherritt International Corporation 
(Sherritt) and the Ontario Teachers’ Pension Plan Board (Teachers’). 

CVRI owns several properties in Alberta including the Coal Valley Mine which has the capacity 
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to produce more than 4 million tonnes of bituminous thermal coal annually.  Also included in the 
Coal Valley ownership are the idled Obed Mountain and Chinook Mines and the Gregg River 
Mine reclamation project. 

Experience from other east slopes mines has been very important in the development of the MW 
and YT Project reclamation plans and procedures.  Reclamation planning and programs at the 
mines have progressed through several stages, and have been refined through an adaptive 
management approach.  CVRI has received recognition for reclamation success, ranging from 
receiving reclamation certificates to provincial reclamation awards. 

For reclamation planning purposes, vegetation and soils are typically used to evaluate other 
biophysical site factors which will return biologically achievable end land uses.  The interaction 
of ecosystem components as they relate to reclamation planning is discussed within the context 
of the reclaimed lands at the existing Coal Valley Mine. 

F.2.2.1 Land Capability 
Four key provincial government documents provide legislation and direction regarding the 
reclamation of coal mines such as the Coal Valley Mine – MW and YT Project: 

• Alberta Environmental Protection and Enhancement Act (AEPEA) (Province of Alberta, 
1992a); 

• Conservation and Reclamation Regulations of AEPEA (Province of Alberta, 1992b); 
• Conservation and Reclamation Code of Practice for Alberta (AEP, 1995); and, 
• "A Guide to the Preparation of Applications and Reports for Coal and Oil Sands 

Operations" (Anonymous, 1991). 

"Land capability" is a key concept, and is defined as: 

"the ability (i.e. ability unaltered by any level of future management inputs, activities or 
alterations) of land resources to support a given land use on a sustained basis."  (AEP, 
1995; page 2-2) 

The return of equivalent land capability does not mean that the reclaimed landscape will be 
identical to pre-disturbance conditions.  It provides for flexibility, such that individual land uses 
may change, but overall capability will be equivalent.  This document recognizes that land 
capability can be improved following reclamation.   

F.2.2.2 Soil Resources and Watershed Protection 

Protection of soil and watershed resources is the first reclamation priority in Coal Valley’s 
operations.  Soil salvage and placement is conducted to conserve soil and to provide a 
constructed soil profile which can sustain the planned vegetation and the end land uses.  A 
ground cover of grasses and legumes is immediately established on reclaimed sites to stabilize 
the soil and minimize siltation resulting from surface runoff. 
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In 1999, Knapik and Rosentreter evaluated reclaimed lands at the Coal Valley Mine.  The 
following observations were made: 

• “Watershed protection requires that the Minesoil Landscape have acceptable rates of 
soil loss by water erosion, and that there are deposition areas where transported soils 
are trapped.  The vegetated minesoil Landscapes [at Coal Valley] appear to have very 
low actual rates of soil loss.  The benched and rolling land surfaces have numerous soil 
deposition areas, which is similar to most glaciated landscapes.  In natural 
foothills/mountain landscapes, eroded sediments from steep slopes are deposited in fans, 
deltas or small wetlands at the base of the slope.  Minimal evidence of erosion was 
observed within the reclaimed landscapes at the Coal Valley Mine, and that observed 
was thought to have occurred prior to vegetation establishment”; 

• “Landscape diversity is an intrinsic value of natural landscapes in the Eastern Foothills.  
The Minesoil Landscapes have considerable diversity of surface form, slope, aspect, 
elevation, pattern of wet and dry soils, pattern of water-shedding and water-receiving 
soils, pattern of productive and nonproductive soils, and pattern of eroding and 
accumulating soils.  All of these diversity characteristics are typical of the pre-mine 
landscape”; 

• “Soil development is taking place in all of [Coal Valley’s] Minesoil Profile types.  
Organic carbon and nitrogen are accumulating in surface horizons under grass-legume 
stands, seeded and not seeded with coniferous species”; 

• “Development of Ah horizons with a thickness of 4 to 12 cm on all Minesoil Types in a 
time period of less than 15 years is clear evidence of the rapid rate of soil formation 
within the upper soil profile”;  

• “Soil structure is evident in the form of aggregate development in surface horizons which 
was observed (but not quantified) on all minesoils.  Structure is typically of weak to 
moderate grade, fine to medium sized, and granular and subangular blocky shaped”; and   

• “It is expected that pedogenesis will continue toward a self-sustaining state, which will 
resemble soils prior to disturbance in both form and function.” 

These observed characteristics indicate a rapid rate of soil formation and soil structure 
development.  These processes are necessary for air, water, and root movement in a good quality 
soil. 

Based on these observations it is predicted that the MW and YT Project, soil development 
processes such as freeze-thaw cycle, decomposition rates of organic matter, water infiltration rate 
and aeration will result in constructed minesoils displaying soil quality characteristics which are 
comparable to those of pre-mine surficial materials and soils. 
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F.2.2.3 Climate 
Climate in the area is classified as Boreal-Cordilleran or cold, snowy forest, with long, cold 
winters and moderately warm summers with an average frost-free period of 73 days.  The area 
falls within Class 5H agroclimatic area (very severe heat limitations), climatic index is positive, 
and the climatic energy index is less than 900 units (based on growing degree days, 5oC 
(A.S.A.C., 1987).  Winds originate most frequently from the west to northwest and from the 
southeast.  Precipitation over the period of 1989 to 1999 averaged 686 mm while over the period 
of 2002 to 2006 the average was 460 mm per annum.  In general, approximately half of the 
precipitation falls as rain during the summer months.  The most intense rain events range from 
24-hour peaks of 80-100 mm, to 1-hour storms of up to 25 mm. 

Those local climatic characteristics which are generally most influential to plant re-establishment 
and growth in the area include: 

• short growing season;  
• occurrence of frosts throughout the year; 
• moderate average air and soil temperatures during the growing season; and 
• presence of drying Chinook winds in winter and early spring. 

The Forestry Corp addressed baseline forest cover conditions in another project west of the study 
area, in the Upper Boreal-Cordilleran and Subalpine (Forestry Corp, 1996).  They described 
those features of topographic relief which would be most limiting to coniferous tree growth: 

• southerly aspects - these are exposed to insulation and drying, southerly winds; 
• upper slope positions (mid-slope to crest) - these shed much of the moisture they receive; 

and 
• hillsides with a slope greater than 30% (for spruce) to 45% (for pine).  These sites are 

most exposed to climatic extremes and retain little of the precipitation which falls. 

Dempster (1988) identified slope steepness and aspect as being key factors in forest productivity 
in the area, with steep slopes and exposed aspects having the poorest tree growth. 

Micro-site and terrain characteristics have a strong influence on local climatic conditions.  At the 
existing mine, the drier, steep southerly aspects and upper slope positions tend to provide more 
stressful conditions for tree establishment and growth, but suitable conditions for grasses and 
forbs.  In an assessment of vegetation growing on reclaimed lands at the Coal Valley Mine , it is 
noted that grasslands and open forest will tend to be more common on south- to west-facing 
slopes and other areas with highest exposure to wind and sun (Knapik & Rosentreter, 1999). 

Micro-site diversity is enhanced on many areas by the replacement of minesoil so as to create a 
rough surface with a variety of water catchment/shedding sites and aspects (Knapik and 
Rosentreter, 1999).  The Coal Valley Mine's minesoil landscapes have been designed for 
topographic diversity in surface form, slope, aspect, and elevation.  This diversity promotes 
patterns in soil moisture regimes and surface erosion/sedimentation which are typical of the pre-
mine landscape. 
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F.2.2.4 Aquatic Resources 

End Pit Lakes 
The Coal Valley Mine has a long history in the successful development of reclaimed pit areas to 
include end pit lakes.  These lakes have been designed for recreational use and fisheries habitat.  
Table F.2.2-1 details the lake development at the Coal Valley Mine. 

Table F.2.2-1 Coal Valley Mine End Pit Lakes 

Name Location Status Outflow 
Channel 

Fishery Notes 

Lovett Lake  Pit 42 Reclamation 
certificate 

No Annual stocking One of the two oldest lakes 

Silkstone Lake Pit 33 Reclamation 
certificate 

Yes Annual stocking One of the two oldest lakes  

Sterling Lake Pit 24 Complete No Annual stocking  
Pit 35 Pit 35 Complete Yes Annual stocking  
Pit 34 Pit 34 Under 

development 
Outflow channel 
to Lovett River 

Natural recruitment  

Pit 45 Pit 45 Complete Outflow channel 
to Lovett River 

Natural recruitment  

Pit 44 Pit 44 Under 
development 

Outflow channel 
to Pit 34 Lake 

Natural recruitment Channel to be constructed 

Pit 43 Phase 2 Under 
development 

No  To be determined Original design had an 
outflow channel 

Pit 20  Cut 7 Under 
development 

No To be determined  

Pit 25 South Pit 25 Under 
development 

Outflow channel 
to Lovett River 

To be determined Channel to be constructed 

Pit 25 East Pit 25 Under 
development 

In and outflow 
channels to un-
named creek 

To be determined Channels to be constructed 
 

Pit 25 Pit 25 Under 
development 

None To be determined  

Pit 26 Pit 26 Mining not 
complete 

Yes To be determined  

Pit 120 East South 
Block 

Under 
development 

None No Too shallow for a fishery 

Pit 131 MP-1 Under 
development 

None To be determined  

Pit 122 MP-1 Under 
development 

Embarras River 
flow through 

Natural recruitment 2 small connected lakes 

Pit 142 MP-1 Under 
development 

Embarras River 
flow through 

Natural recruitment  
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Table F.2.2-1 Coal Valley Mine End Pit Lakes 

Name Location Status Outflow 
Channel 

Fishery Notes 

Pit 123 MP-2 Mining not 
complete 

To be determined To be determined  

Pit 143 MP-2 Mining not 
complete 

To be determined To be determined  

 

Lake development was originally planned for Pits 27, 141 and 132.  Changes to the pit 
development plans did not allow the end pit lakes to be developed. 

Wherever possible, outflow channels are constructed from the reclaimed lakes to provide fish 
passage.  The channels provide additional habitat for local in-stream fish populations.   

Stream Reconstruction 
The Coal Valley Mine has successfully diverted small streams for mine developments.  In 2005, 
a 2.3 km section of the Embarras River was diverted around the Pit 122- 142 development area.  
In 2007, a 700 m section of Mercoal Creek was diverted to allow the development of Pits 123 to 
143.  In the Pit 26 area, a 2.4 km length of a fish-bearing tributary to Centre Creek was diverted 
in 1989; the new creek was constructed such that it provided a greater diversity of fisheries 
habitats and equivalent population numbers to the original creek channel (Pisces, 1992).  A 
second stream in the Pit 25 East development was diverted in 1996; this section of stream was 
non-fish-bearing, and reconstruction strategies included preservation of water quality and stream 
bank integrity.  Where possible the Fish & Wildlife (SRD) and Water Resources (AENV) are 
involved in the planning. 

Reclaimed Wetlands  
The Coal Valley Mine has established numerous wetlands as part of the reclaimed landscape.  
These are typically mineral soil type wetlands as compared to peatlands, but are an important 
component of the aquatic environment at CVM. 

F.2.2.5 Wildlife Habitat 

At the Coal Valley Mine, surveys have indicated increasing populations of a number of "forest 
edge" species of birds and mammals (Luscar Ltd., et. al., 1994).  A total of 162 vertebrate 
species have been observed on reclaimed lands and adjacent forest ecosites since 1978 (Bighorn 
Wildlife Technologies, 2008, Bighorn Environmental Design, 1995).  These include 142 birds, 
19 mammals, and 3 amphibians.  Several species of large carnivores are supported on the 
reclaimed sites - grizzly bear, wolf, and black bear (URSUS Ecosystem Management, 2008, 
1999); (Bighorn Wildlife Technologies, 2008, Bighorn Environmental Design, 1995).  Other 
examples of wildlife present on the minesite include elk, white-tailed deer, mule deer and coyote.  

The processes of clearing, mining, and reclamation at the Coal Valley Mine have transformed a 
landscape dominated primarily by coniferous forest, wetland bogs and shrub land into a mosaic 
of forest, shrub lands, grasslands and new wetland habitat.  The lakes created so far are new 
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features in the landscape, and provide feeding habitat for many species which would otherwise 
not be regularly observed in the area.  Bighorn Wildlife Technologies, (2008), Bighorn 
Environmental Design (1995) have observed 44 water-dependent bird species, including Canada 
Geese, Golden-eye Ducks, and Common Loons using these lakes.  Bighorn also reports that the 
have become important components in the migration patterns of several species. 

This diversity of organisms has an important influence on soil development and vegetation 
patterns.  Bighorn Environmental Design (1991) reported that ungulates (primarily bighorn 
sheep) on the Cardinal River Mine have a significant influence on soil and vegetation processes.  
They consume large volumes of vegetation and return nutrients through their urine and feces, 
accelerating the cycling of nutrients.  Campbell, et al. (1994) reported on the impacts of the pre-
1860's herd of bison on parkland vegetation patterns, and more recently the dramatic impacts of 
elk on retarding the establishment of aspen regrowth on a 200-hectare site in Wyoming. 

The MW and YT Project post-reclamation landscape is proposed to include features similar to 
those already present at the Coal Valley Mine.  Topographic and vegetation diversity will 
enhance habitat for the targeted wildlife species assemblages. 

F.2.2.6 Revegetation 
At the existing Coal Valley Mine, revegetation is an essential component of reclamation 
operations.  The first priority is to initiate a grass-legume cover immediately after soil placement.  
In the 30 years of reclamation experiences at the Coal Valley Mine, many revegetation 
techniques have been tested.  In early trials, traditional agricultural and forestry techniques were 
used as the basis for operations.  These have evolved to the point where, today, a wide range of 
techniques, equipment and plant species are used to achieve revegetation objectives. 

Techniques and equipment now include: 

• broadcast seeding and fertilizing using a range of equipment from hand-held seeders to 
helicopters; 

• modified farm harrows used to enhance seed protection during germination; 
• The use of scrapers, trucks, back-hoes, dozers and draglines for the direct placement of 

salvaged soil on recontoured areas; 
• hand-collection and mechanical (helicopter and cone bucket) collection of local 

tree/shrub seed and cuttings; 
• contracted greenhouse production of top-quality tree and shrub seedlings, produced from 

seed or cuttings which are collected from native (genetically local) plants; 
• individual tree and shrub fertilization at the time of planting; and 
• "Design" dumping during the final stages of spoil dump construction to create microsites. 

Approximately 40 different species of agronomic and native grasses and legumes have been 
evaluated at the Coal Valley Mine.  Current seed mixes include up to a dozen different species, 
but continue to be modified as new species (native and agronomic) are developed by research 
facilities.  Reclamation demonstrations have involved up to 35 different species of native trees 
and shrubs at the Coal Valley mine.  Four tree species and four shrub species (not including a 
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number of unspecified willow species) have been planted on a "production" scale. 

Reforestation - Commercial timber production is a key designated use on lands reclaimed at the 
Coal Valley Mine.  Approximately 80% of the lands are replanted to pine and spruce, and 
smaller areas to deciduous trees.  Reforestation efforts have been successful to the point that 
reclamation certification under provincial reforestation standards have been received.  The first 
large-scale forests planted in 1983 and 1984 are now up to seven metres in height. 

Vegetation Succession - The Project Area is part of a dynamic regional ecosystem.  The area 
has a wide diversity of topographic and soil features resulting from bedrock faulting and glacial 
activities, and processes which have worked on these features over time.  Vegetation 
characteristics of the Upper Boreal Cordilleran ecoregions include a large number of plant 
species, and their diverse distribution patterns reflect the diversity in topographic features 
overlapped with the results of historic natural and human disturbances. 

Plant communities are an integral part of this dynamic ecosystem.  These systems change over 
time in response to changes in their environment.  In the MW and YT Project area, glacial 
retreat, fire and (to a lesser extent) human disturbance have been dominant influences on 
vegetation patterns and succession.  

The Mercoal MW and YT Project associated mining disturbances will return approximately 1344 
hectares of land back to an early state of succession.  Succession will occur more slowly on these 
reclaimed lands than on lands disturbed by fire or logging because of differences in soil 
characteristics and propagule availability (Strong, 1998).  On reclaimed lands, graminoid and 
graminoid/shrub-dominated areas will probably reach a level of ecological stability (i.e. a 
relatively slow rate of change) on reclaimed areas within one or two decades.  Tree-dominated 
vegetation will require two or three decades (site and technique-dependent) to form a fully closed 
canopy. 

The Coal Valley Mine has been used as a case study of vegetation development on reclaimed 
lands.  These reclaimed lands were surveyed in 1997 and 1998 and the results were presented in 
“Vegetation Survey of Reclaimed Lands within the Luscar Sterco Coal Valley Mine (Strong, 
1998).  Data from 70 sampled sites indicated the following progression in species composition 
and growth: 

Years 1-5 - following initial revegetation - plant communities dominated by red fescue, Dutch 
clover, sainfoin, and timothy with strong vegetative growth (average height of 43 cm); 
height growth of newly planted conifers is stagnant; very few native species observed. 

Years 6-15 - plant communities still dominated by red fescue and Dutch white clover, but 
biomass and heights are significantly less (average height of 25 cm); height growth of 
conifers was stronger; potential Site Index values were estimated to be at least 
comparable to those of the surrounding natural areas; native plant species occurrence is 
limited but distinctive. 
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Years 16+ (based on the oldest reclaimed site at Coal Valley) - plant community composed of 
lodgepole pine/willow/Lindsay’s aster, structurally and botanically similar to natural 
vegetation community types in the area; pine canopy is almost closed. 

Species composition within the vegetation is expected to continue to change subtly over time.  
Plant communities will also continue to change to later seral stages of development. 

Recent field surveys were conducted on the reclaimed sites at CVM (Longman, 2007) and 96 
different plant species were recorded on the reclaimed areas.  A total of 765 plots were 
established with 636 (83%) containing at least one native species. 

F.2.2.7 Re-introduction of Human Uses 
Re-establishment of human uses on Coal Valley’s reclaimed sites is underway.  For example:  

• the Mine constructed a trail head and hiking trail into Silkstone and Lovett lakes for use 
by fishermen and sightseers in 1996.  Mining at these sites occurred between 1981 and 
1985, and final revegetation activities were completed in 1991.  These lakes have been 
monitored since completion to determine water chemistry and biotic characteristics.  The 
lakes have been stocked with rainbow trout annually since 1995 for put-and-take 
recreational fishing; 

• public access to the Pit 35 and 45 Lakes is planned for 2008; 
• public consultation identified the need for access to Lovettville (private lands), adjacent 

cemeteries, and areas beyond active mining areas.  These needs are routinely 
accommodated; 

• Coal Valley offers bus tours of their active mining and reclamation operations; 
• OHV users have requested access across the active mining and reclaimed areas where it 

is safe to do so.  CVM tries to accommodate these users where possible; and 
• areas of previously mined and reclaimed lands are being assessed for reclamation 

certification that could be available for some level of human use activity.  

The mine uses a wide range of opportunities to maintain an exchange of information and ideas 
with stakeholders and the general public.  Section G outlines the public consultation process. 

F.3 Reclamation Plan Framework 
F.3.1 Reclamation Management Strategies 
Three reclamation management strategies are recognized as being critical to the overall success 
of the reclamation program.  These strategies emphasize an ecological or ecosystem management 
approach to reclamation.  The company will continually monitor and evaluate their reclamation 
program and adapt it as management techniques and philosophies evolve. 
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Short-term Reclamation Strategies: 
Two short-term reclamation strategies are recognized: 

• develop a post-mining landscape that is integrated into the existing undisturbed 
environment; and  

• initiate the development of ecologically functioning post-mining landscapes, so as to 
return sites disturbed by mining to an equivalent pre-disturbance land capability. 

Reclamation will be conducted to construct landscape patterns, provide minesoil substrates and 
establish plants to initiate development of a functioning ecosystem.  The types of vegetation 
selected for establishment will be driven by forestry, watershed protection, riparian, wetland and 
wildlife end land use objectives which will vary spatially and temporally across the MW and YT 
Project area.  Successional patterns on the reclaimed landscape will develop according to these 
initial characteristics. 

The effective employment of this strategy will result in the development of topographic and 
vegetation patterns which are consistent with those of the surrounding undisturbed environment. 

Long-term Reclamation Strategy: 
One long-term reclamation strategy is recognized: 

• Integrate human use into the post-mining landscape. 

The re-integration of human uses onto the reclaimed landscape will be planned such that the 
level of success in establishing other ecosystem values (e.g. watershed protection, colonization 
by wildlife, biological diversity) is not impaired.  Some uses can be accommodated in specific 
areas at an early stage in reclamation operations (e.g., access corridors trails into adjacent 
undisturbed areas).  Other uses can not be accommodated until some time after reclamation 
activities have been completed.  The full integration of human uses onto selected areas of the 
reclaimed landscape will be developed in conjunction with input from government planners and 
stakeholder groups in the area.  The final decision rests with the government and will be 
implemented once the reclaimed lands have received certification and have been withdrawn from 
the company’s Mineral Surface Lease.  CVM commits to being a participant in the land-use 
planning process along with all other interested stakeholder groups. 

F.3.2 Determination of Valued End Land Uses 
The Coal Branch Integrated Resource Plan (IRP) (Alberta Forestry, Lands & Wildlife, 1990) is a 
planning document prepared by the Government of Alberta.  The Project Area (and the existing 
Coal Valley Mine) is within the Robb Highlands Resource Management Area (RMA), one of 11 
such RMA’s in the Coal Branch IRP.  As stated in the IRP document,  

"The management intent for the Robb Highlands RMA is to provide for a range of 
multiple use activities while recognizing the area’s resource values." (p. 41)  
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Two land-use categories are recognized in the part of the Robb Highlands area (definitions from 
AFLW, 1990) containing the MW and YT Project: 

• Zone 2 - Critical Wildlife: "To protect specific fish and wildlife populations by protecting 
aquatic and terrestrial habitat crucial to the maintenance of those populations." 

• Zone 5 - Multiple Use: "To provide for the management and development of the full 
range of available resources, while meeting long-term objectives for watershed 
management and environmental protection." 

An aerial breakdown of these land-use zones within the proposed Mine Permit extension is 
provided below: 

• Zone 2 Critical Wildlife 
• 31% of Mine Permit (79% of the YT and 3% of MW) 

• Zone 5 Multiple Use  
• 69% of Mine Permit (97% of MW and 21% of the YT) 

Based on specific IRP objectives for the Robb Highlands RMA, five resource uses have been 
identified for the MW and YT Project reclaimed landscapes.  These are summarized in Table 
F.3.2-1.  These uses are ecologically and economically sustainable, socially acceptable, and are 
compatible with government planning objectives and regulatory requirements.  One or more of 
these resource uses will be designated on the unit’s reclaimed landscape, depending on site 
characteristics. 

Table F.3.2-1 Mercoal West and Yellowhead Tower Mine Extension Project Resource 
Objectives (from AFLW, 1990) 

Resource Objectives associated with Project Area 
Watershed Watershed objectives recognize the fast-flowing nature of the area’s streams and erodable nature 

of soils, particularly in eastern portions of the RMA. 
Objective: (p. 41, #1) Ensure that existing & future resource developments don’t result in 
unacceptable changes in water quality and quantity. 

Timber All of the Project Area is within West Fraser’s Forest Management Area (FMA), focusing on the 
management of coniferous timber on a sustained yield basis. 
Objectives: (p. 42, #1) Lands within West Fraser’s FMA are managed on a sustained yield basis 
for coniferous timber; (#2) Maintain optimal sustained supply of deciduous timber where not in 
conflict with conifer production. 

Wildlife The IRP recognizes a diversity of wildlife habitats, including ungulates (moose, elk and deer), 
with associated important hunting/viewing opportunities. 
Objectives: (p. 42, #1) Increase elk population (from 100 to 300); (#2) Maintain moose densities 
in Zone 2 areas, and increase outside Zone 2; (#3) Provide for a general increase in the mule deer 
population. 

Fisheries The IRP recognizes many productive stream fisheries in the area, and the importance of fishing 
as a major recreational activity. 
Objectives: (p. 42) No specific objectives pertaining to the MW and YT Project area. 
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Table F.3.2-1 Mercoal West and Yellowhead Tower Mine Extension Project Resource 
Objectives (from AFLW, 1990) 

Resource Objectives associated with Project Area 
Recreation/ 
Access 

This RMA supports a high level of outdoor recreation, primarily along the Highway 40/47 
corridor - camping, fishing, hunting, hiking, and OHV use; significant scenic viewing 
opportunities. 
Objectives: (p. 43, #2) Provide trails and staging areas; (#3) Maintain recreational capability of 
specific areas and river corridors; (#4) Recognize auto-touring opportunities along highway 
40/47, including scenic/interpretive pull-off areas; (#5) Manage visual landscape qualities along 
highway 40/47 (to line-of-sight); (#8) Recognize the potential for historical/ industrial-based 
interpretive opportunities; (p. 46, #1) Ensure safe access to Highway 47 

Historical resources and rangeland were also noted as resource objectives in the IRP, but are not appropriate for consideration 
in the MW and YT Project reclamation plan. 
Note:  IRP referrals to Weldwood have been changed to West Fraser Timber Ltd. 
 

F.3.3 Reclamation Objectives for Biophysical Reclamation Units 
In the application for the Coal Valley Mine Extension (CVME, 1999), the proposed extension 
areas were divided into two Biophysical Reclamation Units (BRU): 

• Lovett Ridge Biophysical Reclamation Unit; 
• Upper Creeks Biophysical Reclamation Unit;  

The purpose in making these divisions was to recognize that ecological conditions and resource 
objectives are not uniform throughout the pre-development environment.  Therefore, different 
strategies need to be developed for reclaiming each area. 

The physical break between these two BRU’s corresponded to stream drainage boundaries, 
elevation differences, and topographic features.  The BRU’s could have been further subdivided 
as the Lovett Ridge could have been considered as Lovett Ridge West and East to reflect 
differences in terrain and IRP zoning; the Upper Creeks BRU could have been divided into 
“Upland” and “Riparian/Lowlands.”  For CVME, land-use planning purposes, the simpler 
designation of two BRU’s was chosen, though the variability within each zone was recognized. 

The two development areas of the MW and YT Project have similar terrain, soils and vegetation 
as the CVME extension areas.  As the proposed MW and YT Project areas are similar, CVM has 
determined that it would be appropriate to continue to use the same system for planning the 
reclamation for the MW and YT development areas. 

For the MW and YT Project Table F.3.3-1 identifies the relative priority given to various 
objectives for each BRU.  Watershed protection is the primary resource consideration throughout 
the project area.  

The importance of wildlife habitat requirements is also a dominant factor in the development of 
reclamation plans for the MW and YT Project.  The development of reclamation objectives for 
each of the animal species which currently use the area would not be practical.  Therefore, a 
holistic approach is used that addresses the needs of a broad range of wildlife species (Tessman 
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1982, p. 185).  Species are grouped into animal "assemblages" in order to facilitate the 
identification of broad wildlife/habitat relationships (Thomas 1979, pp. 23-27).  For example, elk 
require a complex of mature forest, grasslands, and open forest/shrublands, with suitable 
watering sites.  By reclaiming some mined lands to include these features, some or all of the 
habitat needs of wolves, coyotes, mule deer, Kestrel, Savannah sparrow, grizzly bear, Boreal 
chickadee, meadow vole, and at least 27 other species are also satisfied.  Table F.3.3-2 provides 
examples of wildlife "assemblages". 

The wildlife assessment completed by Bighorn Wildlife Technologies documented the decline in 
moose populations in the Coal Valley area.  CVM has determined that it would be a benefit to 
promote the establishment of habitat for moose in the MW development area. 

Table F.3.3-1 The Relative Importance of Resource Objectives for the Mercoal West 
and Yellowhead Tower Project Mine Area (By BRU) 

 Lovett Ridge BRU* Upper Creeks BRU 
Watershed Protection P P 
"Elk/Deer" Habitat Assemblage P S 
"Moose" Habitat Assemblage S P 
Fish - P (aquatic) 
Commercial Timber production P P 
Grizzly Bear Habitat specialized 
Raptors specialized 
Human/Recreation Use specialized 
(P - Primary objective; S - Secondary Objective; "-" not intentionally designed for) 
* Differences in biophysical & land use characteristics between the two BRU's meant different emphasis be placed on targeted post-
reclamation land uses.  This doesn’t mean that a particular use will not occur; rather, it is not intentionally promoted.  E.g., “elk/deer” habitat is 
only designated as a priority in the Lovett Ridge BRU, but early stages of development in the Upper Creeks BRU will also satisfy their 
requirements. 

 

Table F.3.3-2 An Example of Other Wildlife Species Associated with Habitats of 
Target Species 

Target 
Species 

Dominant Features Other Species Associated with Habitat Features 

Elk & Deer Grasslands adjacent to 
Forest Cover 

Elk (grazing), mule deer (grazing), American Robin, Savannah Sparrow, 
Mountain Bluebird, deer mouse, meadow vole, Kestrel, Northern Harrier, 
Rough-legged Hawk (migration), short-tailed weasel, coyote, gray wolf, red 
fox, grizzly bear 

 Coniferous forest Elk, mule deer, moose; Boreal Chickadee, Dark-eyed Junco, Ruby-crowned 
Kinglet, Yellow-rumped Warbler, Crossbill, thrushes (Varied, Swainson's), 
Boreal Owl, red squirrel, southern red-backed and meadow voles, deer 
mouse, masked & Arctic shrews, snowshoe hare, cougar, grizzly bear. 

Moose Riparian shrub and 
meadow  

Moose, elk, mule deer, Lincoln's Sparrow, warblers (Wilson’s, Orange-
crowned), Alder Flycatcher, Common Snipe, western jumping mouse, deer 
mouse, meadow vole, least chipmunk, coyote, gray wolf, grizzly bear  



Mercoal West and Yellowhead Tower Section F – Reclamation Plan 
Mine Extension Project 
 

March 2008 F-15 

Table F.3.3-2 An Example of Other Wildlife Species Associated with Habitats of 
Target Species 

Target 
Species 

Dominant Features Other Species Associated with Habitat Features 

 Shrub lands Moose, mule deer, elk, deer mouse, meadow and southern red-backed vole, 
dusky shrew, sparrows (Brewer’s, White-crowned, Chipping, Clay-coloured, 
and Fox), Townsend's Solitaire 

Lakes Fisheries, Barrow's Golden-eye, Belted Kingfisher, Spotted Sandpiper, Cliff 
Swallow, Tree Swallow, Canada Geese, Surf Scoter, water shrew. 

Specialized 

Streams Fisheries, Belted Kingfisher, Spotted Sandpiper, beaver, muskrat, mink 
 

The following considerations were made in the development of wildlife objectives for the MW 
and YT Project: 

• objectives and criteria for ungulates will be at a landscape level; 
• habitat for species with narrow or specialized requirements (grizzly bear) are identified 

for additional consideration during reclamation.  A rationale for the selection of grizzly 
bear as a species of specialized focus is provided in Consultant’s Report # 7; 

• specific habitats important to the survival of particular species are identified and their 
functions mimicked where possible.  These include winter range and raptor nesting 
habitat; and 

• south-facing, open slopes are an uncommon habitat type within the region. 

All of the targeted wildlife assemblages require a complex of plant communities and terrain 
features to satisfy their habitat needs.  The MW and YT Project reclamation plan will return the 
necessary terrain features, and grassland vegetation will be established early in the process.  
Shrub lands and forest will be initiated shortly after soil placement, but will require several years 
to develop as functional habitat.  At the existing Coal Valley Mine, reclaimed forest habitat 
begins to function as hiding terrain within 15 years.  Therefore, reclamation plans must also 
consider adjacent vegetation types to accommodate all habitat requirements of the targeted 
assemblages. 

Reclamation of forested lands in the MW and YT Project will be carried out recognizing the 
following reclamation objectives: 

• in MW and much of the YT, the primary reclamation objective, in addition to watershed 
protection, is the re-establishment of coniferous forest land for commercial timber 
production.  Those sites which will have the greatest potential for commercial timber 
production will be considered first.  It is noted that, even on such areas with “timber 
production” emphasis, wildlife and other ecological values are also recognized; and 

• in those areas of the Project where lake development is proposed, and on sites where 
potential for commercial timber production is lowest, fisheries or other end land uses will 
be emphasized.  In the YT area, wildlife end land uses will be emphasized on sites where 
potential for commercial timber production is lowest.  
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F.3.4 Description of Biophysical Reclamation Units 

F.3.4.1 Lovett Ridge Biophysical Reclamation Unit 
The Lovett Ridge BRU encompasses the YT development area.  The mine disturbance proposed 
in this BRU is 822 ha.  The development area extends northwest from the former mining town of 
Coalspur at the junction of Chance Creek, Jackson Creek and the Embarras River.  Chance Creek 
drains the west side of YT and flows into the Embarras River at Coalspur on the southeast side of 
Hwy 47.  Jackson Creek flows southeast through YT and joins the Embarras River at Coalspur 
on the north side of Hwy 47. 

The BRU is in the lower end of the Upper Boreal-Cordilleran Ecoregion.  The development area 
is also located within the Foothills Natural Region, the Upper Foothills Natural Subregion and 
the Ram River Foothills Ecodistrict.   

Terrain has moderate to high relief, including slopes of 15 to 60 percent, with a range in 
elevation from 1170 to 1480.  The relief of the areas increases to the west towards the tower.  
Mid-slope to upper slope positions are common, particularly in the northern two-thirds of the 
area.  Surficial deposits are dominated by glaciolacustrine deposits (below 1400 m), with shallow 
glacial drift and saprolitic materials on upper slopes and areas above 1400 m.  The soils are 
shallow to moderately deep; saprolitic soils can contain abundant coarse fragments. 

Vegetation patterns are as diverse as the terrain, ranging from closed coniferous forest to 
open/closed deciduous forest to small areas of open shrubland/grassland.  Land cover types that 
are the most common include; dense conifer forest, moderately closed coniferous forest stands, 
dense mixed forest, moderately closed mixed forest and shrub.  All 33 ecosite phase types that 
were mapped occur within the Yellowhead LSA. 

Approximately 22 ha within this area were disturbed by past industrial activities (oil and gas, 
coal exploration and pre-1950’s coal mining). 

Extensive areas of elk, deer and moose winter range exist along the Lovett Ridge.  The ridge and 
adjacent stream valleys provide locally important habitat for elk, mule deer, moose, and the 
many other species which share their habitats.  The open, south-facing slopes on the ridge have 
high habitat suitability for grizzly bear.  This unit contains large areas of valley bottom, lower 
and upper slopes which provide suitable habitat for raptors. 

Approximately 32% of this BRU (within the proposed Mine Permit) is zoned as Zone 2 Critical 
Wildlife Habitat, mostly in the north-western two-thirds of the unit.  The remainder is Zone 5 
Multiple Use.  All of this area is under Forest Management Agreement for conifer timber 
production.  Current recreational uses are concentrated along Highway 47/40, alongside the 
south-western edge of the BRU and to the northeast.  Activities include fishing, camping, berry-
picking, hiking, and OHV use.  The IRP recognizes the area's importance for timber production, 
wildlife and fisheries habitat. 

Coal Valley’s reclamation plan will be directed towards end land uses for commercial timber 
production, wildlife habitat (primary consideration to the "Elk/deer" Assemblage) and watershed 
protection.  The conceptual post-reclamation landscape in this area consists of a mosaic of closed 
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conifer forest, closed and open mixed wood and deciduous forests, and grassland/shrubland.  
Several external rock dumps will be constructed and reclaimed.   

It will not be possible to retain an undisturbed corridor where the Lovett Ridge is drained by 
Chance Creek.  In the mine plan for the development of YT the mine planners were able to retain 
two sections of undisturbed valley containing Jackson Creek (Figure F.2.2-2).  

Biophysical components for this BRU are summarized in Table F.3.4-1. 

Table F.3.4-1 “Lovett Ridge” Biophysical Reclamation Unit 
Yellowhead Tower Area Reclamation Objectives: 
1.  Watershed protection: 
 - Establish a plant cover that will control surface erosion. 
 - Construct post-mining terrain to slow water movement. 
2.  Commercial Timber Production: 
 - Create soil & landscape types to return equivalent area to commercially productive coniferous forest. 
3.  Wildlife: 
 - Establish "elk/deer assemblage" habitat by creating quality forage in proximity to escape/hiding cover. 
 - Establish specialized habitat for grizzly bear in appropriate sites. 
4.  Recreation: 
 - Avoid development of high-use trails. 
 - Emphasize scenic values in recontouring plans. 
General Characteristics: 
Vegetation - Extensive areas of coniferous forest, with significant areas of grasslands, shrublands and open/closed 
deciduous and mixedwood forest 
Terrain - topographic variety - ridged to rolling, with full range in aspects; slopes level to 60% 

Vegetation Types Terrain Principal Plant Species Soils * 
Grasslands  
(typically dry) 

- rolling topography, slopes of 20-
50%, upper slopes; scattered 
small depressions 

- standard grass/legume mix 
- native herbs & grasses from natural 
ingress 

- CS15, CS30 

Shrublands 
(typically dry) 

- southerly aspects (mid-slope to 
ridge top), slopes >10% 
- northerly aspects >20%; some 
depressional sites 

- willows, dwarf birch, green alder, 
rose 
- standard grass/legume mix� 

- CS15, CS30 

Closed coniferous 
 forest 

- pine & spruce - <35% slopes, 
mid- & lower slopes, protected 
aspects� 

- lodgepole pine, white spruce 
- standard grass/legume mix 
- willow, alder, huckleberry, low-
bush cranberry 

- CS30 

Other forest types - deciduous & open conifer  
- 20-45% slope, exposed aspects; 

- aspen, balsam poplar, white spruce, 
pine, huckleberry, low-bush 
cranberry, willows, alder, etc.  
- standard grass/legume mix 

- CS30 

Riparian (streambank)  - receiving sites (typically valley 
bottom) 
- standing water  

- emergent & submergent species  
- modified grass/legume mix 
- willows, cow parsnip, tufted 
hairgrass, dwarf birch 

- CS30 

* CS30 = Coversoil over Spoil (weathered overburden), Coversoil thickness average at least 30 cm, ranging from 15-50 cm;  CS15 = coversoil 
thickness average at least 15 cm, ranging form 10 to 25 cm. 
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F.3.4.2 Upper Creeks Biophysical Reclamation Unit 
The Upper Creeks BRU comprises the majority of MW and the dragline walkroad.  Mine 
disturbance will be approximately 522 hectares, including the walk road.  The development area 
extends in a northwest direction from Hwy 40 in the vicinity of the former mining town of 
Mercoal.  McCardell Creek drains the western portion of the MW lease.  The eastern portion of 
the area drains into Mercoal Creek. 

Elevations range within the development area from 1400-1520 m placing it at the upper end of 
the Upper Boreal Cordilleran Ecoregion.  The area occurs entirely within the Foothills Natural 
Region, the Upper Foothills Natural Subregion and the Ram River Foothills Ecodistrict. 

This BRU has less diverse vegetation and wildlife than the Lovett Ridge BRU, and its terrain is 
more subdued.  The most abundant vegetation cover types within the development area are, 
conifer forest, regenerating stands, shrubby habitats and various fen types.  Of the 33 Ecosite 
Phase types mapped in both proposed project areas, 22 are represented.  Six ecosite phase types 
account for 87% of the land area.   

The soils are typically developed on lacustrine or residuum deposits, with moderately well to 
well-drained Gray Luvisols dominating (organic soils occur in poorly drained sites).  This BRU 
has a low level of disturbance, limited to exploration lines. 

Despite the presence of Mercoal and McCardell Creek and their tributaries, wildlife habitat 
quality is low.  Extensive coniferous forests cover the area and provide limited variety for forage 
opportunities.  Some black spruce lowlands and more productive riparian areas border the stream 
channels. 

The conceptual reclaimed landscape will feature two NW-SE trending ridges, broken at several 
sites with shallow valleys. Small lakes/ponds are proposed in parts of the reclaimed cuts.  They 
will be connected with the tributaries of McCardell Creek or Mercoal Creek by constructed 
stream channels allowing fish passage between the lakes and adjacent streams. 

Biophysical components for this BRU are summarized in Table F.3.4-2. 
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Table F.3.4-2 “Upper Creeks” Biophysical Reclamation Unit 
Mercoal West and Yellowhead Tower areas Reclamation Objectives: 
1.  Watershed: - Establish a plant cover to control surface erosion; reclaim the terrain to retard water movement. 
2.  Forestry: - Create soil and landscape types to facilitate development of forested areas that meet commercial

forestry, watershed, wildlife and other objectives. 
3.  Wildlife: - Establish "moose assemblage" habitat - provide mosaic of forests and varied shrublands. 
 - Establish specialized habitat for grizzly bear in areas removed from intensive human use. 
 - Provide features to enhance raptor use of valley bottom and lower slope habitats. 
4.  Fisheries: - Create lakes with suitable littoral, wintering habitat, and outflow channels for expanding habitat

of local stream fish populations. 
5.  Recreation: - Avoid development of high-use trails in ecologically sensitive areas. 
 - emphasize scenic values in recontouring plans. 
General Requirements: 
Vegetation - Extensive areas of coniferous forest, with some small grasslands and shrublands. 
Terrain - topographic variety (rolling, full range in aspects);  slope angle from level to 45%; slope 

positions ranging from depressional/valley bottom to shedding/crest 
Vegetation Types Terrain Principal Plant Species * Soils ** 

Drier grasslands - rolling topography, slopes of 20-
50%, upper slopes 

- standard grass/legume mix 
- modified grass/legume mix 

- CS15 

Wetter grasslands - small receiving sites, drainages 
- slopes of 0-5% 

- modified seed mix, marsh 
reedgrass, tufted hairgrass  
- willows, alder 

- CS15, CS30 

Drier shrublands - southerly aspects (mid-slope to 
ridge top), slopes >10% 
- northerly aspects >20%  

- willows and dwarf birch 
- green alder, rose, buffaloberry 

- CS15, CS30 

Wetter shrublands  - southerly aspects (valley bottom to 
lower slopes) slopes <5% 
- northerly aspects (slopes <10%) 

- modified grass/legume mix  
- willows, alder, dwarf birch� 

- CS30 

Closed conifer forest - pine & spruce - <35% slopes, mid- 
& lower slopes, protected aspects 

- lodgepole pine, white spruce 
(scattered  aspen/poplar) 
- standard grass/legume mix 
- willows, alder, huckleberry 

- CS30 

Riparian (lakeshore, 
streambank, and 
pond shore)  

- receiving sites (typically valley 
bottom), standing water 
(seasonal/permanent); maximize 
area with 0.1 to 1.5 m water depth 

- emergent & submergent species  
- modified grass/legume mix  
- willows, Equisetum, cow parsnip, 
dwarf birch  

-B (lake bottom); 
- CS15  
(littoral zone);  
- CS30 elsewhere 

* CS30 = Coversoil over Spoil (weathered overburden), Coversoil thickness average at least 30 cm, ranging from 15-50 cm; 
CS15 = coversoil thickness average at least 15 cm, ranging form 10 to 25 cm; B = Bedrock. 
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F.4 Site Reclamation Program 
The MW and YT Project reclamation plan consists of three components: 

• pre-development phase; 
• site development and reclamation phase; and 
• post reclamation land management phase. 

F.4.1 Pre-Development Phase  
Effective planning prior to any actual disturbance becomes critical to mitigate environmental 
impacts and to resolve potential conflicts between resource uses and objectives.  Minimizing 
disturbance, conserving soils, leaving undisturbed patches of vegetation, and avoiding sensitive 
sites where possible (e.g., water courses), are part of the Mine’s pre-development planning 
phase.  Recognition of resources requiring special mitigation have been based on environmental 
impact assessment studies and the public consultation program 

Key elements of the pre-development plan include: 

• minimizing disturbance; 
• access management; 
• protecting drainage courses and other special terrain features; 
• avoiding sensitive ecological resources where possible (for example, moving a haulroad 

to avoid a braided fen); 
• clearing and timber salvage; and 
• salvaging the soil resource. 

F.4.1.1 Clearing and Timber Salvage 
Site preparation activities commence with the removal of existing vegetation cover.  Site clearing 
will involve the salvage of merchantable timber and clearing of non-merchantable timber in 
preparation for surface soil salvage.  Timber salvage will be conducted as directed by SRD.  The 
salvage of merchantable timber may be done at one time, in conjunction with West Fraser’s other 
harvesting operations, or it may be completed by a CVM contractor in smaller blocks staged 
sequentially as mining operations advance.   

Discussions between SRD, CVM and West Fraser will take place to confirm which salvage 
sequence will be followed.  Areas of non-merchantable forest that require clearing for mine 
development will be completed in annual increments over the life of the operation, and will 
minimize the area disturbed at any one time. 

The coniferous salvage volume for the development area is estimated to be 170,000 cubic 
metres. 

Fallen debris will be left in place and incorporated into the surface soil during soil salvage 
operations where possible.   If non-salvageable debris is encountered which can not be 
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incorporated with the soil, it will be wind-rowed to allow soil salvage to proceed, then buried 
during mining operations.  CVM will have a "no-burn" policy for the mine site and therefore no 
burning of slash will be considered. 

F.4.1.2 Soil Conservation Plan 
Soil surveys of the MW and YT Project area were conducted at scales of 1:10,000 and 1:5,000 to 
identify and classify the surficial soils within the development area.  Surface soil material 
characteristics were identified and rated for reclamation suitability as Good, Fair, or Poor based 
on such criteria as depth, stoniness, reaction (pH), and organic matter content. Details of the soil 
survey and soil suitability maps are included in CR# 10. 

Where operating conditions permit, CVM will selectively salvage suitable surface soil materials 
prior to disturbance.  As currently practised at CVM, the A, B, and suitable portions of the C 
horizon (and the surficial organic layer/roots and woody debris) will be stripped to the 
recommended depth using a variety of mine equipment.  The soil is hauled to a stockpile location 
beyond the active mining area or, if sequencing permits, direct-placed on an adjacent reclaimed 
area.  Stockpiles will be contoured and seeded to ensure erosion is controlled until the coversoil 
is ready to be placed.  Stockpile locations will be within the mine disturbance limits, at sites 
approved in advance by the reclamation inspector. 

Direct placement is the preferred soil handling option for economic and ecological reasons.  
However, its implementation is limited by mine sequencing requirements.  Where opportunities 
exist, it will be employed.  In those cases where the source site is particularly rich (e.g. balsam 
poplar/cow parsnip as opposed to pine/labrador tea-cowberry) the soil will be directly placed 
over a broader area, enhancing the natural re-establishment of native species over as wide an area 
as possible.  CVM considers that all soil material salvaged and placed within one year, to be 
direct placed. 

Table F.4.1-1 estimates the soil volumes that will be necessary to complete reclamation in MW 
and the YT proposed mining areas.  Based on 1:5,000 scale soil surveys, soil resources in the 
area are more than sufficient to meet this requirement.  Soil salvage is limited in some areas by 
shallow depth to bedrock, slope steepness, coarse texture and site wetness.  Soils with high clay 
content are not as suitable for reclamation because of their tendency to compact following 
handling. 
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Table F.4.1-1 Estimated Minesoil Replacement Volumes Required for the 
Project 

Minesoil Profile Category: 
CS30 CS15 Lake+Undisturbed 

(no minesoil needed) BRU Parameter 
Coversoil 

needed 
Coversoil 

needed 
 

Mercoal West Area (ha.) 494.9 9.7 17.4 
 Volume (BCM) 1,484,700 14,550 0 
Yellowhead 
Tower 

Area (ha.) 779.2 5.4 36.9 

 Volume (BCM) 2,337,600 8,100 0 
Mine Total Area (ha.) 1,274.6 15.1 54.3 
 Volume (BCM) 3,822,300 22,650 0 
"BCM" - Banked Cubic Metres 
CS30 = Coversoil over Spoil (weathered, suitable as subsurface root zone), Coversoil thickness average at least 30 cm, 
ranging from 15-50 cm;  CS15 = coversoil thickness average at least 15 cm, ranging from 10 to 25 cm. 

 

F.4.2 Site Reclamation Phase 
The site reclamation component involves the mechanical aspects of soils handling, terrain 
alteration and revegetation.  Mitigation of environmental impacts on plant communities, wildlife 
habitat, watershed characteristics, soil resources, special terrain features, and human uses is 
integral to this "operations" process.  Site reclamation techniques are based on mitigation 
measures suggested in Section E.7, E.10, E.13, and E.14 and demonstrated measures which have 
been proven at Coal Valley’s existing mine. 

The MW and YT Project proposed mine disturbance area is 1344 hectares.  Within most of this 
area, intensive disturbance will occur to existing landscape features.  In some locations, 
disturbance will be much less intensive.  For example, vegetation clearing may be the only 
disturbance associated with power lines and road rights-of-way.  In all cases, the approach will 
be to minimize the extent of disturbance necessary and to maintain existing landscape features, 
particularly mature forest cover, wherever possible. 

The reclamation phase will include the following components: 
• recontouring; 
• minesoil construction; 
• revegetation; 
• tree and shrub planting; and 
• lake, wetland and stream reclamation. 

F.4.2.1 Recontouring 
Post-mining reclamation activities commence with the re-establishment of landforms through the 
dumping and resloping of spoil.  Dozers are used to reduce spoil slope angles to 27 degrees (2:1) 
or less.   
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Figures F.4.2-1 and F.4.2-2 provide conceptualized post-reclamation contours (after resloping 
and reclamation is completed) and land-use designations for both MW and YT areas 
respectively.  Figures F.4.2-3 and F.4.2-4 provide schematic cross-sections of reclaimed contours 
for the MW and YT respectively.  A longitudinal cross section of the reconstructed Chance 
Creek from the point it enters the development area to the point where the creek leaves the 
development area is provided in Figure F.4.2-5. 

Grading operations will be undertaken progressively as each mining phase is completed.  
Recontouring practices for the MW and YT Project will follow those developed through 
extensive experiences at the Coal Valley Mine.  Dozers are employed to push material from crest 
to toe (top to bottom); this process achieves the necessary slope reduction and at the same time, 
breaks down the coarse rock overburden into finer material.  Most of this material is also readily 
broken down by physical weathering.  This substrate has proven capable of supporting a 
vegetative cover on its' own and, therefore, is considered to be part of the minesoil profile. 

Wetland areas can be created at the base of shallow slopes with larger depressional areas that are 
capable of holding water for most of the year.  This will also allow for movement of some soil 
from the upper slope position to the lower slopes or valley bottom. 

Table F.4.2-1 conceptually compares pre-mine and post-reclamation terrain features based on 
this proposed plan.  The disturbance area will be built to a variety of terrain shapes and slopes.  
Progressive resloping activities will blend dump and pit slopes into the adjacent natural land 
forms.  Slopes and terraces will be shaped to provide variation in terrain appearance thus 
avoiding large, uniform landscapes. 
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Table F.4.2-1 Pre-Mine and Conceptual Post-Reclamation Terrain Features  
Pre-disturbance Post Reclamation Change 

Feature Area 
(ha) 

Proportion
(%) 

Area 
(ha) 

Proportion
(%) 

Area 
(ha) 

Proportion
(%) 

Mercoal West 
Valley bottom/near flat (0-2o) 112 21 45 9 -67 -12 
Moderate slopes (2-27o):  
 - North-facing* 172 33 224 43 52 10 
 - South-facing* 238 46 236 45 -2 -1 
Steep slopes (>27o) 0 0 0 0 0 0 
Lakes/Littoral Zones 0 0 17 3 17 3 
TOTAL 522 100 522 100 0 0 

Yellowhead Tower 
Valley bottom/near flat (0-2o) 65 8 59 7 -7 -1 
Moderate slopes (2-27o):  
 - North-facing* 306 37 321 39 11 2 
 - South-facing* 451 55 401 49 -50 -6 
Steep slopes (>27o) 0 0 0 0 0 0 
Lakes 0 0 37 5 46 5 
TOTAL 822  822 100   
*Note: North Slopes include the following slope aspects: N, NW, NE, E 
 South Slopes include the following slope aspects: W, SW, S, SE 
Above numbers reflect trends in comparison between pre-mine and post-reclamation topography.  Numbers are estimates only; detailed 
calculations are required to confirm. 

 

Through "designed dumping" in the final stages of dump construction, a variety of concave and 
convex surfaces are intentionally created.  The resulting hummocky surface offers greater 
physical diversity for plant establishment, enhances snow retention and runoff control, and traps 
sediment. 

Mined-out pits, high walls and foot walls will be back-filled with overburden from other pits 
where sequencing permits.  Pit sequencing has included back-filling as a key design feature.  In 
those cases where a pit and/or high wall can not be completely back-filled, blasting and resloping 
techniques will be used to reduce slope angles to a maximum of 27o. 

F.4.2.2 Minesoil Profile Construction 

Overburden - subsurface rooting medium 

Overburden handled in Coal Valley’s existing operations produces a reclamation material with 
water-holding capabilities and nutrient retention properties appropriate as subsoil (Knapik & 
Rosentreter, 1999).  In some localized areas, the recontoured overburden has high SAR values 
(sodium adsorption ratio), but their low saturation percentages and coarse texture inherently 
ameliorate this condition.  Therefore, further consideration of the overburden qualities is not 
necessary.  Spoil material characteristics in the MW and YT Project are expected to be similar to 
those of the mine’s existing operations (CR# 10). 
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Coversoil - surface rooting medium 

Coversoil will be placed on all reclaimed lands which are not designated as reclaimed end pit 
lakes.  Those areas in which the original soil profile was not disturbed will not require additional 
soil placement.  The 1:5,000 soil inventory indicates there sufficient quantities of soil material to 
complete reclamation in both mine areas and BRUs.  The volume of soil material required to 
complete the reclamation is provided in Table F.4.2-1.  There are four basic soil replacement 
prescriptions that include: 

• 30 cm replacement depths; 
• areas with suitable subsoil materials 
• majority of the reclaimed areas 

• 15 cm replacement depths; 
• areas with suitable subsoil materials 
• typically occurs only on areas to be reclaimed as wetlands or littoral zones  

• 50 cm replacement depths; and 
• areas with unsuitable materials such as sodic overburden (has been found in some of 

the Mynheer A areas) 
• in YT, a single corehole sample indicated that some of the deeper overburden may 

contain sodic material and for conservative reasons, this area has been predicted to 
require 50 cm of coversoil 

• no soil replacement required. 
• will occur typically in the deeper lake areas 
• areas that the soil profile was not disturbed 

The recommended method of coversoil placement is to dump it with minimal levelling or 
bulldozing.  This practice results in a rough surface with enhanced micro-relief.  The soil 
thickness varies from 20 cm to about 50 cm.  Woody slash, stumps, seeds, and roots, provide 
significant surface cover, roughness, and source of native plants.  This method has several 
advantages over conventional "dump & level" methods (from Knapik, et. al., 1995): 

• the soil is not as dense, but is allowed to settle.  This produces a suitable soil bulk density 
for rooting, with water infiltration and reduced run-off/erosion; 

• the varied relief provides more effective shelter from wind, collects and holds snow 
during chinook wind events, and utilizes more snow melt moisture than does levelled 
coversoil; 

• the slash and debris stay on top to provide cover; 
• this technique produces numerous microsites for planting tree seedlings and encourages 

invasion which produces diversity and opportunity for native species; 
• the median thickness of 15 or 30 cm (depending on designation) provides sufficient water 

holding capacity on those sites where soil depth may be a limiting factor; and 
• surface temperatures are lower on hot summer days due to roughness and debris cover. 
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This soil spreading practice can be achieved on various surfaces ranging from level to steep areas 
(to 27o), or on concave land surfaces. 

F.4.2.3 Revegetation Program 
The revegetation program proposed for the MW and YT Project area will use experiences gained 
at the Coal Valley Mine.  Vegetation species will be selected to match site-specific conditions 
(slope position and exposure) that are consistent with the land use objectives (Table F.3.2-1); 
watershed, timber, wildlife, fisheries and aesthetics/recreation. 

A summary of vegetation/landscape features is provided in Table F.4.2-2. 

Table F.4.2-2 Areal Extent of Vegetation/Landscape Features 
Area (hectares) Relative coverage (%)

Vegetation/Landscape Feature Pre-mine Post-
reclamation Pre-mine Post-

reclamation
Mercoal West Development Area 
Lakes/water 6.5 17.4 1.3 3.3 
Riparian 20.6 11.5 3.9 2.6 
Grassland/shrubland 19.3 96.8 3.7 18.5 
Closed forest * 262.6 396.3 50.3 75.6 
Open forests ** 205.4 0 39.3 0 
Disturbed lands 7.6 0 1.5 0 

 TOTAL 522 522 100 100 
Yellowhead Tower Development Area 
Lakes/water 26.6 36.9 3.2 4.4 
Riparian 49.8 23.2 6.1 2.8 
Grassland/shrubland 0.3 129.5 .02 15.8 
Closed forest * 328.5 591.2 40.0 72.0 
Open forests ** 392.7 0 47.8 0 
Disturbed lands 24.1 0 2.9 0 
Undisturbed - 41.2 - 5.0 

 TOTAL 822 822 100 100 
*  Pre-mine “Closed forest”  - community types 2, 4, 5, 7, 8, 10 and 11, as identified in CR# 13 (i.e. all pine, 
white spruce, aspen, and the most productive black spruce type) 

Post-reclamation “Closed forest” - new forests which will be established to meet LFS coniferous regeneration 
survey requirements. 

**Pre-mine “Other forests” - community types 3, 6, 9, and 12, as identified in CR# 13 (i.e. all deciduous and 
tamarack types, and the two least productive black spruce types). 

Post-reclamation “Other forests” - forests which, because of their low densities, slower growth, and/or 
deciduous component, will not meet LFS coniferous survey requirements. 

 
Revegetation in each of these landscape units will have three basic components: 

• an initial forage seeding program; 
• a woody species/native species establishment program; and  
• an on-going native species ingress process.   
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The initial seeding will consist of those grasses and legumes used in the Mine’s current seed 
mixtures, as shown in Table F.4.2-3.  Watershed protection and the commencement of key soil 
processes1 are the priority objectives of this stage and the immediate establishment of a 
functional ground cover is crucial.  CVM is currently utilizing two seed mixes;  the standard mix 
is formulated for use in drier upland areas while the lowland mix if formulated for the 
revegetation of lower lying wetter sites.  

Table F.4.2-3 Grass-Legume Seed Mixtures Percent by Weight 
Species (variety) Standard Mix Lowland Mix 

annual rye grass 10 15 
creeping red fescue (Boreal) 15 - 
hard fescue 10 - 
red top (common) 10 10 
smooth bromegrass 20 - 
timothy (Climax) 5 10 
sweet clover (common) 5 - 
* Dutch white clover 15 - 
* sainfoin 10 - 
reed canary grass - 30 
meadow foxtail - 10 
* Alsike clover - 12 
* Cicer milk vetch - 13 
Total 100 100 
Standard seed mix currently used at the Coal Valley Mine for coversoiled lands.  Species 
composition will be modified as experience is gained with new varieties.  Seed application rate is 
60 kg/ha.  Fertilizer (27-27-0) is normally applied with this mix at a rate of 180 kg/ha). 
* legumes 

Due to this high priority placed on watershed protection, soil conservation, and soil development, 
agronomic grasses and legumes form a dominate part of the reclaimed vegetation communities at 
CVM.  Creeping red fescue and dutch white clover are particularly prevalent in the ground cover 
on lands 2-15 years after initial revegetation (Strong, 1998).  This ground cover will also provide 
long-lasting forage for wildlife use, shelter for woody species plantings and establishment of 
other native plant species.  As propagation trials and research continue, a number of other plant 
species, including some native species, will be considered as part of the company’s adaptive 
management approach for inclusion in the MW and YT seed mix. 

The use of agronomic species slows the initial establishment of native herbaceous and grass 
species, but protects the inherent soil characteristics and aids in the soil forming process (Knapik 
and Rosentreter, 1999).  The mine’s reclamation program has a number of features which 
promote the re-establishment of native plant species over time: 

• diversity in topographic features; 
• the practice of establishing trees and other native woody species; 
• protection of soil quality characteristics during soil handling; and 

                                            
1 "Key soil processes" include establishing physical stability, building organic C and N pools, establish soil  
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• the use of an initial seed mix which will allow for species composition changes over time. 

Based on experiences at the existing CVM, it is expected that native species will gradually 
occupy a much greater proportion of the vegetated landscape.  For example, Strong (1998) 
identified sixty different plant species on Coal Valley’s reclaimed lands, including upland and 
wetland species.  On some sites, it is expected that, in later stages of secondary succession, 
bryophytes will form a near-continuous carpet on the forest floor and eliminate many agronomic 
plant species. 

Recent field surveys were conducted on the reclaimed sites at CVM (Longman, 2007) and 96 
different plant species were recorded on the reclaimed areas.  A total of 765 plots were 
established with 636 (83%) containing at least one native species.  Another survey of reclaimed 
wetlands on the existing CVM identified another six rare plants including one rare vascular plant 
and four rare mosses (GDC 2008b). 

Fertilizing - on areas which have the coversoil-spoil profile (CS30 or CS15), one application of 
fertilizer will be given at the time of seeding.  On some sites, a second application may be 
applied to ensure establishment of ground cover.  This fertilizing schedule produces a fully 
protective ground cover within one or two growing seasons.  Two or three growing seasons after 
the final application of fertilizer, the grass-legume stand opens up - the grass component is not as 
tall and live-plant densities are less due to development of a turf layer and utilization of available 
nitrogen/phosphorus; (Knapik & Chernipeski, 1998).  This provides opportunities for other less 
aggressive species to become established. 

F.4.2.4 Tree and Shrub Planting 
Woody Species Establishment - Table F.4.2-4 lists the native woody species to be incorporated 
into in the MW and YT reclamation program.  These have been proven at the Coal Valley and 
Cardinal River mines and their reclamation attributes are described in Walker (1996). 
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Table F.4.2-4 Native Woody Plant Species for the Mercoal West 
and Yellowhead Tower Reclamation Program * 

Conifers: Deciduous 
White spruce (Picea glauca) ** Green alder (Alnus crispa) ** 

Dwarf birch (Betula glandulosa) ** Lodgepole pine 
 (Pinus contorta var. latifolia) ** Trembling aspen (Populus tremuloides) ** 
 Balsam poplar (Populus balsamifera) ** 
 Prickly rose (Rosa acicularis) ** 
 Greyleaf willow (Salix glauca) ** 
 Beaked willow (S. bebbiana) ** 
 Flat-leaved willow (S. planifolia) 
 Pussy willow (S. discolor) 
 Barclay's willow (S. barclayi) 
 Buffalo-berry (Shepherdia canadensis) ** 
 Huckleberry (Vaccinium membranaceum) 
 Other blueberry species (Vaccinium spp.) 

* This list includes some but not all of those woody species which will regenerate naturally on the MW and 
YT Project reclaimed areas, particularly on directly placed soil. 

** Indicates those species which are successfully replanted at the existing Coal Valley Mine. 

Tree and shrub plantings will be undertaken two to four years after initial revegetation.  By this 
time, the grass-legume cover has lost its nurse crop species, leaving opportunities for less 
aggressive plants to establish.  Experiences at CVM and CRC mines have demonstrated that the 
shelter (from climatic exposure) and soil amelioration effects offered by a non-aggressive grass 
cover outweighs the negative impact of competition (Walker and Knapik, 1995).  Protection 
from exposure has been identified as a critical requirement in the successful establishment of 
woody species under these conditions (Brinker, 1992). 



Mercoal West and Yellowhead Tower Section F – Reclamation Plan 
Mine Extension Project 
 

March 2008 F-30 

Photograph No: 1 – Reforestation at Silkstone Lake 

 

 

Photograph No: 2 – Riparian development at Silkstone Lake 

All woody plants used in the program will be grown from locally collected seed or cuttings.  
Planting rates will consider the exposure conditions at the site and will be sufficient to ensure 



Mercoal West and Yellowhead Tower Section F – Reclamation Plan 
Mine Extension Project 
 

March 2008 F-31 

establishment criteria are met.  Photograph 1 illustrates the forest development in the Silkstone 
Lake area.  These areas were planted in 1983 and 1984 and now range from five to seven metres 
in height. 

Designated land use objectives require a mosaic of different plant communities to be developed 
over the reclaimed landscapes.  A conceptual planting scheme is outlined below.  The actual 
planting schemes will be adapted to site-specific experiences.  

Shrublands: 

Shrubs will be planted in small "islands" to initiate shrublands development in many areas of the 
landscape; it is not designed to immediately return a continuous shrub cover over large areas.  
Shrubs will also be inter-planted with some of the conifer stands to promote the establishment of 
the understory. 

Local sources will be used for the collection of seed and cuttings for the propagation of nursery 
stock.  Willow cuttings will be collecting and transplanted into appropriate areas of the 
reclamation such as adjacent to watercourses.  

Riparian Habitat: 

Shrub cuttings will be planted along stream, lake, and other wetland margins in a "buffer strip" 
along either side of the stream or lake.  Outside of this "buffer strip", an area will be planted less 
densely with a mix of shrubs and coniferous trees.  Some seepage sites will redevelop in 
localized areas of the reclaimed landscape.  When these sites have become re-established, they 
will be identified and riparian vegetation will be initiated.  Photograph 2 illustrates the 
development of riparian vegetation on the shoreline of Silkstone Lake. 

Closed Coniferous Forest: 

Lodgepole pine and white spruce (80:20) will be planted in pure stands and in mix, in plantations 
of 10-70 hectares in size, in the more productive sites (i.e. protected, lower-slope, water-
receiving).  Seedlings will be planted with a spacing ranging from 2-3 metre to establish 1,400-
3,000 stems per hectare.  Most areas will receive densities of closer to the maximum, to ensure 
that provincial stocking standards are met.  This closer spacing will also reduce the time to 
crown closure and encourage re-establishment of native plants (Strong 1998). In some areas, 
natural regeneration will further increase densities. 

Other Forest Types (deciduous and open): 

Planting spacing and densities will be similar to that of shrublands, but with coniferous trees 
planted in between shrub "islands" at 3 to 8-metre spacing, dependent on wildlife considerations 
and site conditions.  Deciduous trees and shrubs will be planted as part of this prescription.  A 
variety of densities will be employed to provide variability in crown closure rates, which in turn 
affects understory species composition and habitat diversity (Farnden, 1996; Smith & Long, 
1987). 
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Table F.4.2-5 provides a comparison of pre-mine and conceptual post-reclamation vegetation 
types.  The post-reclamation composition is a "snapshot" of fully re-established vegetation 
patterns. 

Table F.4.2-5 Dominant Pre-Mine and Post-Reclamation Vegetation Types 

Vegetation Type *� Mercoal West  Yellowhead Tower Total 
 pre-mine* post-recl pre-mine* post-recl pre-mine post-recl 
Tree-dominated:  
 Upland (sub-zeric to mesic) 
  - coniferous 442.1 316.8 574.2 527.0 1,016.3 844.7 
  - deciduous 4.44 79.5 67.3 94.0 71.74 173.5 
Wet (subhygric to subhydric) 
  - black spruce 16.9 0 96.4 11.4 113.3 11.4 
  - balsam poplar 0 0 0 0 0 0 
  - other coniferous 21.0 0 5.7 0 26.8 0 
Shrub-herb dominated: 
Upland (sub-zeric to mesic) 
  - shrubs** 10.5 19.4 17.3 25.9 27.8 45.3 
  - grasses 0 77.4 0 103.6 0 181.0 
Wet (subhygric to subhydric) 
  - shrubs** 9.2 2.0 10.8 4.6 20.0 6.6 
  - grass/sedge 8.9 9.5 10.7 18.6 19.6 28.1 
Disturbance/unvegetated 8.33 0 39.6 0 47.9 0 
Lakes/ponds 0.6 17.4 0 36.9 0.6 53.4 
Total 522 522 822 822 1,344 1,344 
* Numbers derived from CR# 13.  
**  Shrublands include riparian and upland shrub cover. 

 
 
F.4.2.5 Lake and Stream Reclamation 
There are four lakes and five ponds proposed for MW and five lakes and one wetland proposed 
for the YT area.  The proposed lakes are shown on Figures F.4.2-1 and F.4.2-2.  Outflow 
channels and in some cases inflow channels associated with each of these lakes will be 
constructed to connect them to adjacent fish-bearing streams.  The final physical characteristics 
of these lakes and creeks are sensitive to changes in mine plans, so detailed characteristics will 
be provided at the Mine licencing stage.  Some conceptual characteristics of these lakes are 
shown in Table F.4.2-6. 

Lake construction activities can commence when final coal removal in the pit has been 
completed.  At this point, resloping activities are carried out and the outflow channel is 
constructed at final shoreline elevation.  Initial revegetation work is completed, but riparian 
planting and aquatic revegetation can not be done until each lake reaches its final elevation.  The 
time for final water line to be reached is dependent on inflow rates and volume of the reservoir, 
but is not expected to take more than a year for any of the lakes in MW but could take up to nine 
years for the largest lake in the YT area. 
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Table F.4.2-6 Conceptual Characteristics of Reclaimed Lakes/Ponds in Mercoal 
West and Yellowhead Tower Areas 

Parameter Surface 
Area 
(ha.) 

Maximum 
depth (m)1 

Shoreline 
elevation 

(m) 

Littoral zone 
(%) 

Outflow 
discharge 

to: 

Filling 
Time 

Mercoal West       
Lake A 6.8 10 1335 33 Mercoal 311 days
Lake B 0.9 3 1338 100 Mercoal 3 days 
Lake C 1.5 3 1370 100 Mercoal 53 days 
Lake D 1.8 10 1375 33 Mercoal 290 days
Lake E 1.7 10 1352 33 Unnamed 

Creek 
93 days 

Lake F 2.8 3 1305 100 McCardell 23 days 
Lake G 1.3 10 1271 33 McCardell 22 days 
Lake H 0.4 3 1230 100 McCardell 4 days 
Lake I 0.2 3 1230 100 None 52 days 
Yellowhead 
Tower       

Lake A 1.7 10 1180 25.1 Jackson 4.9 year 
Lake B 6.0 10 1210 8.8 Chance 4.6 year 
Lake C 14.4 50 1257 3.4 Chance 8.9 year 
Lake D2 9.1 0 0 n/a Chance n/a 
Lake E 2.1 20 1277 21.7 Chance 0.2 year 
Lake F 12.7 20 1304 11.3 Chance 5.2 year 
1. Water depths of 3 m or less indicates a pond rather than a lake. 
2. Area will be backfilled and is anticipated to be a wetland rather than a lake. 

 

F.4.2.6 Dragline Walkroad, Haul Road & Corridor Reclamation 
The dragline walkroad, external coal haul roads and the utilities corridor associated with the 
project will disturb approximately 18 ha (included in previous disturbance estimates) of land.  
All of the roads will be fully reclaimed including the watercourse crossings.  Discussions with 
industry and stakeholders may identify some access roads that should be maintained.  These 
areas will be incorporated into the reclamation plans. 

F.4.3 Post-Reclamation Phase 
The Coal Valley Mine is required to "maintain and manage the reclaimed land until a 
reclamation certificate is issued" (Alberta Environmental Protection, 1995a). 

In this phase, appropriate human uses are re-established on the reclaimed landscape in such a 
manner to ensure that ecological integrity of the reclaimed landscape is sustained.  Public and 
worker safety must also be ensured.  Prior to a reclamation certificate being issued the company 
will consult with public land managers and other stakeholders on issues concerning post-
reclamation land management. 



Mercoal West and Yellowhead Tower Section F – Reclamation Plan 
Mine Extension Project 
 

March 2008 F-34 

It is recognized that human use patterns are likely to change over time.  Post-reclamation land 
management must be flexible to accommodate these changes while ensuring that environmental 
objectives are maintained.  Three post-reclamation land management phases are recognized: 

Phase I - Mining and Reclamation (0 to 4 years following initial mining activities) 

Controlled public access may be permitted in or through those areas of the Mineral Surface 
Lease MSL) where mining activities have been completed but are not actively occurring, 
which are distant from mining operations, and where wildlife values would not be 
jeopardized.  Within active mining and reclamation operations, no public access will be 
permitted for safety reasons (for CVM employees and the public). 

Phase II - Following Final Reclamation Activities (4 to 10 years following initial mining 
activities) 

After reclamation activities have been completed and the vegetation cover is established and 
self-sustaining, limited access may be considered.  Access may only be permitted through 
selected reclaimed areas on designated trails.  This will accommodate those persons 
interested in gaining access to areas in behind the Mineral Surface Lease.  This system is 
similar to that currently in place on areas of the Coal Valley Mine (e.g., the trail to Silkstone 
and Lovett Lakes; access to Lovettville).  Time limitations to trail use may apply, as 
determined through government and public consultations. 

Phase III - Following Reclamation Certification (10 to 16 years following initial mine activities)  

As reclaimed lands receive reclamation certification, and the Mine’s MSL is dropped, greater 
levels of human use on certain areas of the reclaimed landscape may be considered.  The 
reintroduction of human activities will be deliberately planned so that environmental 
conditions on the reclaimed sites and wildlife patterns are considered.  Land and access 
management at this phase would be the responsibility of the provincial land management 
agencies. 

F.4.4 Reclamation Schedule 
Mining activities in the MW and YT area will be ongoing for approximately six years.  As 
mining operations are completed, reclamation activities will be initiated.  Reclamation will be 
undertaken in sequential steps as mining operations advance.  These steps are shown in 
Table 4.4-1. 

Initial grass/legume seeding will be undertaken during the first growing season following 
minesoil placement.  Fertilizing will be completed in the same year (and may be repeated once 
more on some sites within the next five years).  Planting or seeding of native herbaceous stock 
and planting of woody species (shrubs and trees) will be completed by the fourth growing season 
following coversoil replacement.  Woody species planting will only be done when the ground 
cover has become fully established and has progressed beyond the initial heavy growth phase. 

Vegetation on the reclaimed landscape will continue to change after the Mine's reclamation 
activities have been completed.  Some of the species in the initial seed mix will not persist, 



Mercoal West and Yellowhead Tower Section F – Reclamation Plan 
Mine Extension Project 
 

March 2008 F-35 

allowing other native species to ingress.  Many native species will establish from roots or seed in 
the replaced soil, and other species will ingress from surrounding areas.  This "successional 
reclamation" process (Polster, 1989) will continue for several decades. 

Table F.4.4-1 Reclamation Schedule 
Reclamation Activity Timing 

Terrestrial Reclamation: 
 Resloping/Minesoil placement Year 0 
 Initial Revegetation Year 1 
 Fertilizing Years 1 - 3 
 Woody species planting Years 2-4 
 Biophysical monitoring Years 1 - 12 
 Reclamation Certification Year 15 - 20 
 Release back to Crown Site-dependent 

Lake Reclamation: 
 Resloping & channel construction Year 0 
 Final water line reached Year 1-9  
 Revegetation Year 1-4 

 

F.5 EVALUATION OF RECLAMATION SUCCESS 
As evident from information provided in this application, CVM is committed to conducting 
short- and long-term monitoring and research programs on essential elements of their mining and 
reclamation programs.  These programs serve three purposes: 

1. To determine CVM’s compliance with their approved reclamation plans.  These plans are 
designed to return equivalent capability and meet local land use planning objectives.  
Attainment of the CVM’s approved reclamation plans has been and will continue to be 
the basis for determining reclamation success. 

2. To permit adaptation and modification of the mine’s plans and activities.  Monitoring is 
conducted to assess the relative effectiveness of CVM’s mining, reclamation and 
environmental activities.  These results are used so that the mine’s plans and activities 
can be adapted to better meet economic, environmental, regulatory and social objectives. 

3. To meet government monitoring and reporting standards.  Regular reporting requirements 
include monthly and annual submissions under the mine’s EPEA and ERCB approvals.   

Biophysical monitoring will be an essential aspect of the reclamation program.   Successes and 
limitations will be determined early in the reclamation process so that adaptations can be made.  
In addition to providing important feedback on the effectiveness of reclamation techniques, it 
will also provide data to use in planning the reintroduction of human uses.  Monitoring programs 
are outlined for each of the resource objectives: 

• Watershed - all disturbed lands will have a stable, non-eroding surface; topographic and 
vegetation characteristics will be established; water quality and flow regimes will be 
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maintained.  The soil resource will be conserved and replaced according to the 
reclamation plan.  Recontouring will be completed to ensure stability; slopes will be 
recontoured to a maximum angle of 27o. Monitoring by CVM staff and consultants will 
ensure that resloping, mine soil handling, and revegetation are completed to the approved 
plan.   

• Forests - reforestation will be completed 2-4 years after soil replacement (recognizing the 
importance of the initial grass/shrub cover).  Forests established for commercial timber 
production will meet provincial reforestation standards.  Forests established to achieve 
the other targeted resource uses will be established according to the approved plan, and 
success will based on the implementation of this plan.  Monitoring will include the 
measurement of tree seedling survival and growth and the factors which influence them.  
Regeneration surveys will be conducted on lands which must meet provincial forest 
regeneration standards. 

• Wildlife - quality wildlife habitats are dependent on suitable terrain and vegetation 
conditions.  The establishment of these conditions is an indicator that reclamation success 
has been achieved.  Based on the principles of adaptive management, periodic monitoring 
will be conducted to evaluate wildlife habitat components and targeted wildlife species.  

• Other vegetation requirements - vegetation must be established as soon as possible after 
reclamation such that erosion and weed growth are prevented and to improve soil 
conditions.  In following the approved plan, the reclaimed landscapes will have a diverse 
range of terrain, soil and vegetation characteristics, between and within landscapes, 
which will permit the development of diverse floral and faunal communities.  Monitoring 
will include the periodic measurement of herbaceous and woody shrub establishment and 
the ingress of native species. 

• Fisheries - lakes and associated outflow channels will be reclaimed with suitable 
substrate habitat, water quality and flow characteristics, fish passage, and cover in 
accordance with the approved plan.  Periodic monitoring will evaluate fisheries habitat 
components and populations in re-established aquatic environments. 

• Recreation - the creation of a wide range of stable terrain and vegetation features and 
suitable scenic characteristics in the reclaimed landscape according to the approved plan 
will provide those features necessary for recreational capability.  Long-term visual 
impacts will be minimized, and all hazards will be removed from the reclaimed lands.  
An on-going public consultation program will maintain communication with stakeholder 
groups. 
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F.6  SUMMARY 
This reclamation plan employs adaptive ecosystem management strategies to reclaim lands 
disturbed by mining to a land capability equivalent to what existed prior to mining.  The MW 
and YT Project area is currently characterized by: 

• a wide range of land uses and capabilities; 
• a broad diversity in biophysical characteristics, including a diverse wildlife community; 
• upper Boreal Cordilleran ecosystems characterized by climatic exposure and moderate 

climatic limitations to vegetation growth; 
• recognized values for watershed protection and wildlife habitat; and 
• recreational and industrial use of the mine by a variety of publics - coal,  oil & gas, 

forestry. fishing, and other recreational uses, etc. 

This mining and reclamation plan recognizes the importance of minimizing disturbance, and 
integrating reclaimed lands with adjacent undisturbed landscapes.  Objectives of this reclamation 
plan are to: 

• maintain the landscape’s potential productivity for commercial timber production; 
• maintain or enhance long-term wildlife habitat values.  Extensive areas will be returned 

to an early stage of succession - mining plans will incorporate undisturbed forest and 
"forest edge" into the reclaimed landscape, and revegetation plans are designed to re-
establish a diverse vegetation patterns to reflect existing vegetation and wildlife patterns;  

• enhance long-term recreational opportunities by creating landscapes with topographic 
diversity, including lakes suitable for fisheries, recreation, and watershed protection.  
Focused input and planning will be necessary to achieve this; 

• be successful in achieving resource objectives, as proven at the existing CVM.  The key 
will be in the employment of progressive reclamation programs to accommodate 
environmental opportunities and limitations; and 

• complete reclamation activities in a timely manner, so that lands are returned to human 
and other uses, and to ensure that mining is a temporary use of the land. 

This plan utilizes the most effective methods and prescriptions available, to keeping with the 
concepts of ecosystem management.  A key aspect of the reclamation plan is to recognize that 
environmental integrity is a progression, which occurs over time.  CVM will reclaim lands to 
conditions which will advance this progression, realizing that time is also required for all of the 
ecosystem processes to become re-established. 
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