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A. INTRODUCTION

This reporfprovides several examples of reclamation activities that have achieved, or are on track
to achieve, end land use goals in wesntral Alberta. Examples are presented as direct quotes from
reports published in articles, books, conferences, and the -ped@ewed literature. This is not a
O2YLINBKSyaar@gsS trad 2F +tt GKS GSOKyAOlFf | R@IFyOSa
history of mining and reclamation, but the list serves as an example of what can be achieved once an end
land use goal isstablished.

Reclamation has made steady progress in Alberta since the first legislation was passed in 1963.
Formal academic research as well as on site empirical experiments have resulted in increasingly
sophisticated practice in terms of planning, salvage, soil handling and placement, establishment of
native vegetation ground cover, establishment of shrub and tree growth, and provision of waladife
fisherieshabitat. These efforts have resulted in final landscapes that are topographically coanuie
biologically diverseMany sites are positioned to become community assets once reclamation is finalized,
the lands become certified, and the Mineral Surface leases are returned to the crown.

For a comprehensivieok at the historyof coakmine conservation andeclamation in Albertaan
excellent resource ithe book titled Footprints, The Evolution of Land Conservation in Alb@tdt et al.
2016).The report writers were guided by a committee of reclamation practitioners from government and
industry with vast experience, some going back to initial reclamation era of the 1960s and describes the
development of regulations and practices over a period of some 50 yiegrages 67 to 69the authors
describeAlbertaQ History of coal miningpegnningin 1874with the openingot f 6 SNIi I Qa4 FANRG O
coal mineon the Oldman River near preseddy Lethbridge! f 6 SNI F Q&4 FANRG | v KNI OA
was located in the Bow Valley in 1888llowed by developments in the Crowsnest Pass in the late 1890s,
b2NRS3I3I AYy mdmnI yR !'f0SNIFQa /2Ff . NIyOKI gAGK
were underground developments. Coal was used primarily by the railways for usain steginesand
for home consumptiopand thermal power plants in Saskatchewanith the discovery of crude oil in
Leduc in 1947 and thimcreased use of diesel powand hydro for energy uses, the demand for coal
dwindled in the 1950s. By the late 196pkins coal was being used for new thermal electric power plants
and demand for met#dirgical coke for use in steel mills in Asia grew. The new mine developments moved
away from underground mining and most new mines used surface techniques. These langer mi
increased the potential for surface disturbance

Albertahas a remarkable traelecordof reclamation practice, research, and educatpragrams
The first legislation in Canada dealing solely with reclamationpaased inAlberta in1963 Thiswas
quickly followed byhe development of several organizatigssociationsand post secondary education
programsdealing with various aspects of reclamatiim the province.Appendix | provides a short
overview of the purpose and goals of these orgations. The Reclamation Research Technical Advisory
Committee (RRTAC) from 1978 to 1984|uded specific coal mine research programs:

- The Plains Hydrology and Reclamation Program
- The MountainFoothills Reclamation Research Program

Much of theresearch on issues common to coal mining conducted by these organizations is

supported by industryThe RRTAC coal mine projects were cooperatively undertaken by government and
industry to advance reclamation practices.
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The coal industry has also paitiated in cooperative studies on a broad range of subjects towards
good environmental stewardship over a range of topics, including for example wildlife research on bighorn
sheep populations and movement, grizzly bear use in and around coal mines, Habenki life history
and habitat, and other topics such as lake fisheries, water quality issues and land use planning.

Various university andcollege coursesprovide reclamation training including Olds College,
Lakeland College, Medicine Hat College,INSAIT and the University of Alberta.

TheAlberta Chapter of th€anadian Land Reclamation Associatttwmed in 1982 and has hosted
annual reclamation conferences since then.
B. RECLAMATION IN ALBERTA

Land reclamation in Alberta isgulatedby comprehensive legislation that directs developers to
return disturbed lands to aequivalent land capability

B.1. Definition of Reclamation

oReclamation (Rehalilitation/Restoration
GThe process akconverting disturbed land to its former or other productive uses.

OAll practicable and reasonable methods of designing and conducting an activity to ensure:

(1) stable, norhazardous, non erodible, favourably drained soil conditions, and

(2) equivalent land cagbility.

(1) The removal of equipment or buildings or other structures and appurtenances,

(2) The decontamination of buildings or other structures or other appurtenances, or land or water,
(3) The stabilization, contouring, maintenance, conditioning, or recort#ruof the surface of land,

(4) Any other procedure, operation or requirement specified in the regulations. (Regulatory definition)

¢ Glossary of Reclamation and Remediation Terms
Powter2002[page59
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B2. Reclamation Requirements

éConcerns from farmers, landowners,
outdoor enthusiasts, and municipalities led to
l'foSNIIFQa FANRBRG fFyR NE
¢ the first such law irCanada dedicated solely to
reclamationX

dTwo kinds of largscale land disturbance, Grabary Cadir

Peter McKenzie-Brown

surface coal mining and oil sands mining, emerged
in the 1960s. To address concerns about the
eventual reclamation of these excavations,
legislation in 1973 required majoprojects to
submit Environmental Impact Statements (EIAS).
The assessments had to address issues that ma
arise before, during, and after construction and
operation. The assessments, which could be
subject to public hearings, had to include
information about soils and landscapes before
disturbance, and plans for reclamation after
operation

oConservation of topsoil became a
legislated requirement in 1983, as did cleanup of
contaminationX

Gover image: Bob Logar
Photo of Sphinx Lake reclamatiot
Luscar Mine, Alberta

dUntil the mid1980& G KS 20602SOGA @GS 22FNJNISSK G SYNJ GLINRYRaiaQ (BA GBS,
pre-disturbance. In other word# the land grew a given amount of wheat before disturbance, it should
grow at least that much after reclamation. This standard proved difficult to assess: weather conditions
and land nanagement practices such as applying fertilizer, for example, could alter productivity from year
to year. In additiopreclamation of larger disturbances such as mines and pits could result in new features
that were not directly comparable with the pexisting conditiong lakes for example, where there had
been prairi&X

G¢KS 3I2F I NIHuzklént land cagabilviEcR wais ®rmally adopted in 1993
legislation. The landowner and/or governmgptovincial and municipal) would determine the desired
end land use In most cases Class 2 agricultural land would still be Class 2 agricultural land, but other
options wouldbe consideredvegetation would be one indicator of success, but it would not be the sole
determining factoré

¢ Footprints, The Evolution of Land Conservation in Alberta
Bott et al.2016[pages 7¢ 9]
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B.3. Reclaimed Land Use Goals

Typically coal mines in the Eastern Slopes region of Alberta are located on crown lands.
Government land management plans give key guiddoceeclamation land use objectives and setting
goals.

Regional ecosystems are another consideratiosdtiing land usegoals particularly regarding
wildlife populations and movement and water resources. Ecosystem considerations are integrated into
mine plans at the environmental assessment and developrapptovalstage.

Key objectives aofeclamationprograms intude watershed protection, return of land capability,
and establishing the ecological foundations to meet land use gbéte specific land use goals are
developed considering thecalenvironmental setting of the mine, the regional plans, the inputwile,
aboriginal, and other land users.

On completion of coal mining the reclaimed lands are returned to crown land-riast land

management plans are an important step in ensuring that reclaimed landscapes retain their ecological
value into the future.
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C. PUBLICATIONS AND ARTICLES REPOBNIMGHIEVEMENT OF RECLAMATION END
LAND USE GOALS (EXCERPTYS)

C1l. Reclamation of the Gregg River Mine, Canada

oConstruction of the Gregg River Mine began in 1981. Coal production occurred continuously from 1983
through to October of 2000. With the closure of the mining operation, site activities switched entirely to
completing reclamation of the 1,362 hectaresarfd that had been distributed over the life of the mine.

The Gregg River Mine was the first large scale open pit mine in Alberta closed under the current closure
and reclamation legislature

GThe mining and reclamation activities were influenced by abmunof climatic, topographjcand
geographic factors. The mine is located in west central Alberta on the east slopes of the Rocky Mountains,
elevations range from 1,400 to 2,000 m and soils are generally thin and rocky. The climate is severely
influenced ly the mountains and the elevation; snow is common in all months of the year. Strong Chinook
winds blow in the winter, melting and moving snow and creating a very difficult growing environment for
plants and young seedlings.

GThe initial five years of theeclamation programme concentrated on completing the recontouring of the
disturbed surface, replacement of the previously salvaged surface soil and revegetation of the mining
areas. This work included the removal of haul raadrrcrossings, the relocation and reconstruction of
surface water streams and the decommissioning of waste water treatment facilities. The seconds phase
of the project was the demolition of the coal processing, equipment maintenance, load out and rail
facilities. Soil remediation and land reclamation of these areas followed.

GThe reclamation objective for the Gregg River Mine is equivalent land capability with designated
reclaimed land use objectives for wildlife habitat and watershed protection. A measaofethe
achievement of equivalent capability and reclamation success may be the abundant wildlife and clear
flowing streams throughout the site. Large bighorn sheep, deer, elk, coyote, wolf and grizzly bear
populations may be seen on many areas of the siRecent carnivore activity is one indication of the
eventual return of a healthy, balanced and sustainable ecosystem to the reclaimed Gregg River mine
site £

¢ Reclamation of the Gregg River Mine, Canada
Brandand Etmanski 201fpages 219¢ 226

RECLAMATIOMN



C2. Grizzly Bear Research in and around Open Pit Coal Mim@dberta

Some 25 years ago, though the development approval process, a potential impact on grizzly bears
in the proposed Cheviot Mine developmenbecamea catalyst forthe regional grizzly bear study
conducted by the Foothills Research Institute

din contrast to the predictions of the 1996 EIA that open pit coal mines in the region would
create barriers to grizzly bear movement across the landscape, grizzly bears haf@ubeen

to be highly adaptable to change, and reclaimed open pit coal mines in this region, with the
current abundance of food resources, are in fact important habitats for resident grizzly bears
There has been no evidence from long term research in thysorethat open pit coal mines

are having a detrimental effect on regional grizzly bear populations

0A goal of mine reclamation in these areas should be to recognize and maintain the valuable
habitat for this threatened specieln fact, reclaimed mines with access management and
firearm restrictions can act as local refugia, or safe havens, for grizzlyrbekline
reclamation can play a key role in grizzly bear population survival and conservationif bear
human conflict is kept low; hower, if human access restrictions are removed, the reclaimed
areas could quickly turn into a population sink, and area where grizzly bears are attracted to
but face unsustainable levels of mortalitfandscape and vegetation restoration and
enhancement awell acareful planning regarding human access and activarg important
elements of an effective reclamation plan that will recognize the ecological needs of grizzly
0SI N& ®¢

¢ A Review of 23 Years of Grizzly Bear Research i#yamad Open
Pit Coal Mines ilVest CentraAlberta Final Report
Stenhouse and Parsons 20p@ge 18]

S : X { (s

Photo:Grizzly bear sow and cubsazing on reclaime@regg RiveMine, Julyl, 2011.

1 Cristescu, B., Stenhouse, G.B., Symbaluk, M. Nielsen, S.E & Boyce, M\&il@fechabitat selection on
landscapes with industrial disturbandenviron. Conserv. doi:10.10110.

2 Cristescu, B. 201&rizzly bear response to oppit mining inwestern Alberta, Canad#hD Thesis (University of
Alberta.
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C3. Bighorn Sheemnd Coal Mining

Creating Bighorn Sheep Habitat

Recognition that coal minesre part of a broader Y y
ecosystem has long beeacknowledgedoy the industry. | B/

¢CKS 2L NIdzyAide G2 SYLI 2¢ L f““-""”“”’”“""‘““'“‘/{,(‘ 2 g ,
Y GdzNBé 02y Otfighdin stieep hibfaddiiing AR = VN
reclamation of the Luscar Mine in wesgntral Alberta is {u e ) '
described in MacCallum and Geist 1998e effectiveness f ‘
of the approach led to productive habit@nd increased :
sheep populations The Luscar Minereclamation was
recoqnized by the Alberta Governmetitroughthe & h NR

]

BOONE AND CROCKETT CLUB

2 F l:l K S conEeE/KtlﬁnNiWaﬂﬂAppendlx ”) . « . FOUNDATIONFOR NORTH AMERICAN WILD SHEEP

The success of creatimgldlife habitat from an open pit coal mine was publisteia vignette in
Return of Royalty, Wild Sheep of North Ame(iaaveil and Geist 1999 his publication is a musead
for anyone interested in therogressof bighorn sheep recovery efforts in western North America

OoApril 1997 was a memorable daythe kind of day that makes the struggle of working in
often hostile envbnments worthwhile. As a biologist, | had been darting bighorn sheep rams,
so that | could remove néfanctioning radiecollars when, while waiting for the drug to take
affect on one of the darted rams, a pack of wolves moved out of the forest and began a
cacophony of howls. Despite any aptedator response that this may have elicited on the
part of the ram as he was slipping from consciousness, | had to stop and admire the wolves.
Earlier in the day a bald eagle had passed below us as it flew ovdilltiheesovered lake
during its migration northward. And while | did not see a grizzly bear that day, bears had been
observed nearby in other seasofifiese symbols of wilderness bighorn sheep, gray
wolves, bald eagles and grizzly begammight have beenexpected had | been in a remote

and protected area, but the rumble and hum of large trucks and machinery in the distance
reminded me that | was, instead, in the center of an active open pit coal mine in the Alberta
foothills.€

¢ Return ofRoyalty, Wild Sheep of North America
Toweill and Geist 199pages204, 205]

Identifyingand Reclaimindor Wildlife Habitatin a Subalpine Environment

oProduction of diverse wildlife habitat is a key part of the reclamation associated with mining
in the Subalpinecoregion of Alberta. Ecological attributes are seldom the same throughout
large area disturbances andifferent reclamation strategies recognize this ecological
diversity. End land use wildlife values often uis®rella species like ungulatbscause they
function at a landscape level which reflect the overall ecologioabition of the pre
disturbance environment. Life requirements for many bird or smaller mamnsgleies can

often be fulfilled within a narrow habitat range and thereforeeske species are not
appropriatefor assessing an overall ecological condition. Use of umbrella species does not
mean that only the needsf these species will be considered in the reclamation program.
Rather, habitat requirements for the umbreBpecies arve as a guide to landscape level
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decisions i.e., amount, type and placement of tree vegetatstmub vegetation, and
grassland vegetation, as well as landform simg.

OA variety of reclamation techniquese employed at the micrsite level to encourage
diversity in the final landscape. Speaigih specializedequirements, such as riparian habitat

or food plant requirements, are identified in the reclamation progiamd specific action
taken to accommoda these needs. The long term and progressive nature of mining and
reclamation means not all habitat will be disturbed at once and new habitats will become
available beforethe end of the life of the mina/ildlife diversity is maintained by an
ecosystem pproach to reclamation thatrestores premine habitat condition, replaces
habitat function, and exchanges certain components for othefssimilar benefit.

dUnderstanding the basic biology and habitat requirements of the umbrella speciesthéthin
context of the mine development can lead to specific recommendations regarding the type
and placemenbf landscape attributes in the site reclamation phase-goimg or periodic
population monitoring maintaing continuous record of wildlife response to recltiora
activities and can be used to integrate siéelamation techniques with adjacent undisturbed
lands and previously reclaimed lareds

¢ Reclamation toNildlifeHF 6 A GF G Ay 1 £ 6 SNI I ¢
MacCallum 2003

Order of theBighorn 1991
{*} Alberta Government

Awarded toCardinal River Coal
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Reclaimed Mines as a Source Herd of Healthy Bighorn Sheep

Since 1985, 450 bighorn sheep have beggs
exported from the Luscar and Gregg River reclaimgg s
mines (often referred to as the Cadomin mines) to severfy™

locations in the US and Albert@f these sheep, 346 have ’ \;;_\g\
R
Ff a‘!"ﬁ "\‘ l

Rocky Mountain Bighorn Sheep
Exported from Alberta
1922-2015

gone to seven US states (Wild Sheep Working (6510
2015) to help recover populations lost or diminshed b
settlement beginning in the 18& and exposure to
diseases carried by domestic shegpe reclaimed mines [
were selected as a source herd for translocatio| -
programs due to the healthy and growing pogtions of
bighorn sheep that were colonizing the newly availabl|
habitat. A health profile for these bighorns was provided
to State biologists to accompany the exported bighor
sheep (MacCallum 200&ighornsheepexported from M) Ny :
the reclaimed Luscar and Gregg River mirse \ &
examined by veterinarians and biologigrior to export.

G¢KS LINAYINE Ldz2NL}R2 &S 2F (GKS KSIHtGK SEFYAYlLGAZY
of any disease that would make them inddigifor export or affect their ability to withstand

the rigors of transplant travel. Alsthe sheep were examined for other health concerns that

would affect their ability to be transported or decrease their ability to survive in their new

location. Thos@ealth concerns included body condition, coat condifiee, of leg problems

and quality of foot and hoof. An integral part of survival in their new lonatiould be the

ability to move easily so emphasis was placed on hoof and foot condition.

oClincal signs ofchronicselenium toxicity includes cracked hogvi-thrift and possible
changes to coat conditiotNone of the animals | examinepb250] exhibited any signs of
chronic selenium toxicity.
¢ HealthExamination of Bighorn Sheep Captured at the Luscar Mine
MacLeod Veterinary Servidérent MacLeod, D.V.M, 280

oWhenyou think of significant Albertan exports, your mind might immediately jump to oil,

meat, canola or even popular entertainers such amJarden. But for the last decade the

province has shared an important export of a different kind with our neighbours south of the
02NRSNY ! f0SNIFQa @OSNE 28y 2FFAOALE YIYYIfZ GK

N

oRocky Mountain bighorn sheep range from BhitColumbia and Alberta south to Mexico,
but a number of populations in the United States have undergone severe declines in the last
century. In some areas, the sheep have been wiped out completely. But a program of
cooperation between the Alberta and stajovernments aims to change th&ighorn sheep
from a healthy population at the Luscar mine near Cadomin, Alta., are being transplanted
to several American states to revitalize dwindling U.S. herds and save this regal creature
from local extinctionst
¢ Bighorns orthe Move
CanadiarGeographidMagazine
Carol HiltonOctober14, 2008
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Pine Ridge and Wildcat Hills for viewing, photography and hunting. Last wisgimaof 19

people gathered by the Nebraska Game and Parks Commission planted 40 bighorns in the

Pine Ridge after a whirlwind, sevday, 2,600mile expedition to western Canada. The sheep

were captured with Canadian help at a reclaimed coal mine neariAtberta.

GThe original Nebraska bighorns began to disappear in the late 1800s, lost to declining
habitat, unregulated huntingnd disease carried by domestic livestéck.

¢ Journey Ends, Story Begins for Bighorns
Omaha WorleHerald
David Hendee, Februafy, 202

Bighornisheep capture at Cardinal River,Mine,*Alberta for,transplant.to Nebraskas

e v
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C4. Fisheriesand Aquatic Resources

As with terrestrial environments, aquatic resources are also a part of reclamation plasaireyal
examples of reclamation projectse provided Theseprojectshave beemawarded for theirinnovation
andtheir developmenthasresulted in anew set oftechniques and expertise.

Constructing Habitat foa Sustainable Native Fisheriesthe Sphinx Lake End Pit Lake System

Annotated photo of Sphinx Lake, Luscar Mine showing hdeidtires
constructed during reclamation of a coal mine pit.

Major Reclamation Awarg006
ii*j:i Alberta Chamber of Resources

Awarded toCardinal River Operations for Sphinx Lake reclamatiok wc

oFisheries habitat and watershed integrity are highly valuesbweces in the subalpine

natural subregion of wesdDSY G NI f ! f 6SNIFd® ¢SO1Qa [ dza Ol NJ 2LISy
operation in this area since 1969, andG pit was mined from 1992 to 1999. Accomplishing

a sound development and reclamation plan to meetdbiersity objectives for 5C6 pit

included operational considerations such as surface wategrsims and posmining

fisheries habitat developmenthe pit had to be mined and reclaimed such that the end pit

and inlet/outlet streams would sustain in pgetuity the full range of habitat and

watershed features needed to support native Athabasca Rainbow Trout (Oncorhynchus

mykiss) and Bull Trout (Salvelinus confluentus).

GThe five year postclamation fisheries habitat and population assessmedicates a
surging Rainbow Trout populationhigh growth rates and enhanced habitat conditions as
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