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Chapter One
Reclamation Planning

1.0 Introduction

In the Canadian North little attention has been given to long-term reclamation and restoration of
mine exploration and development sites. Degradation of the northern environment isaresult of this
neglect. As public environmental awareness increases along with participatory opportunities, it is
increasingly important that thecredibility of reclamation practicesbeprovenandreliable. Thispertains
not only to the policies and actions of reclamation practice, but also to theway in which we perceive
reclamation.

Mining isan interim use of the land, however the impacts associated with this use often result in
permanent landscape changes. Questions persist about the true potential and extent of mine
reclamation; isreclamationamethod of mineclosurethat minimizesenvironmental degradation, or isit
an opportunity to enhance and devel op the disturbed land base towards an ecologically productive
state? Reclamation isanimportant aspect of the public vision of themining industry. Ziemkiewicz
(1987) has noted that the intensity of reclamation activity isdirectly related to the public desireto
producealternativeland usesfromextremely disturbed landscapes.

Reclamationisan integral component of thelife-cycle of amine. Present day mining isdependent
upon reclamation to maintain the integrity of the landscape and lifestyles disturbed by thisland use.
Open pit mining requirescomprehensivereclamation strategiesto beintegrated with oreextractionand
the handling of large volumes of waste rock, and as a result, reclamation strategies are often an
important component of the materials balance in the development of themine. Ideally, reclamation
practices operate in conjunction with mine devel opment and are staged throughout thelife of amine.
Thisreducesfinal closure costs and the handling of large amounts of material in the final stages of
operation.

Traditional reclamation practicesof mineral extractionoccur at thefinal stagesof minedevel opment:
reclamationisthe“end” mine, andisusually directed at stabilizing slopes and reseeding the impacted
area. Very littleresearch has been conducted on alternative methods of reclamation with respect to
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different visionsof theminesiteand different approachesto theconcept of reclamationitself. Exploring
new approachesinreclamation may offer mining devel opmentstheopportunity tointegratedisturbed
landscapes into the community or ecosystem of which the mineisbut just one element. Increased
opportunitiesinimpact mitigation and the enhancement of affected socia and ecological communitiesis
possi blethrough aprocessof reclamation planning based withintheprinciplesof environmental impact
assessment. Reclamation may be the only aspect of mineral extraction that can contribute to
sustainability.

There is aneed to examine how reclamation presently fitsinto theregulatory framework of mine
development and to determinethefeasi bility of defininglandscapesand community goalsprior toore
removal and processing. Ananalysisof the present state of reclamation processesin both Canada and
theUnited Stateswill provideaninformativebasisastothe" stateof theart” inreclamation onaglobal
scale. Examination of theconcept of “progressivereclamation” reveal stheneed andimportanceof re-
thinking present reclamation practices and shifting the concept to include social and ecological
componentsto thefinal landscape.

Thepurposeof thisreportistoinvestigateexisting reclamati on practicesand devel opanalternative
concept of progressive reclamation for the Canadian North. The objectives of thisreport are:

e Toreview and assess sel ected reclamation practicesand processes and identify the strengthsand
weaknessesembodiedinthecurrent concept of minereclamation;

e Todescribe emerging conceptsin progressivereclamationand examineevolving principlesinthe
planning and practice of reclamation;

e Tolinktheconcept of reclamationtotheconceptsof healthy communities, sustainability inmining,
and the environment; and

e Toidentify the changesnecessary incurrent day policy, regulation, land use planning, and mining
development to facilitate the implementation of new concepts in reclamation into mineral
development.

Thereport consistsof four parts. Part One providesadefinition of reclamation and an overview of
reclamation policy andlegislationintheNorthwest Territoriesand sel ected j urisdictionsof Canadaand

the United States. Thepurpose of thissectionistoidentify the” stateof theart” inreclamation asitis
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presently embodiedinrecent policy andlegislation. Part Tworeportsontheemergingtrendsassociated
with mining and reclamati on and examinestherecent literaturethat definesadifferent framework for
reclamation practices. Part Three presentsfive case studiesin the practice of current day reclamation at
minesin British ColumbiaandtheNorthwest Territories. Thissectiondescribestheapproach adopted
by mining companiesinminesitereclamationfrom bothaprogram and proj ect perspective. Part Four
of thereport develops aconceptual framework with respect to reclamation planning. Issuessuch as
sustai nability and mining, environmental impact assessment, scal es of reclamation, and reclamation
practice are discussed in the context of the latest literature in these areas. This section of the report
culminates in an alternative approach to progressive reclamation in mining and provides
recommendati onsdescribing thekey elementstoimplement thisapproachinthe Canadian North.

1.1 Defining Reclamation

In Canada, thefree entry system defined the early process of establishing an operating mine, and
|acked conceptsinreclaimingthelandsdisturbed by resourceextraction (Barton, 1993). Theconcept
of reclamation planning in Canadawas not realized legally until the late 1960s (Marshall, 1982). Since
that time, reclamati on and the perception of mining haschanged considerably. Thesechangesprovide
anindication of thedirectioninwhichminingandreclamationisheading. Thefollowingsectionshall
examine what ismeant by reclamationin aCanadian context and identify emerging themesthat may well
haveto be addressed in the devel opment of futurereclamation policiesin Canada.

What ismeant by reclamation? Three categoriesthat define variouslevels of reclamation can be
identified: restoration, reclamationandrehabilitation. Restoration impliesrestoring affected landscapes
totheconditionsthat existed prior to thedisturbancein question. Thiswouldincluderecreating original
topography and re-establishing the previousland useor land condition, aswell asgroundwater patterns
and plant and animal communities. Reclamation denotes an approximation of pre-disturbance
conditions with an emphasis on the re-establishment of native species. Reclamation generally includes
any treatment that is not restoration. That is, where pre-mining conditions need not be restored, but
rather where a different condition is established that is appropriate to surrounding land uses and
conditions. Rehabilitation refers to the return of a disturbed site to a stable and permanent use or
condition that is directed by apre-mineplan. Theuseor condition must not contributeto environmental
deterioration and be consi stent with surrounding aesthetic values (Marshall, 1982; McLellan, 1983;
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Doll, 1988). Thus, thereisasdliding gradient with respect to establishing theinitial ecosystem and
landscape. Restoration requires duplicating the former site conditions, reclamation attempts to
approximate pre-disturbed conditions, and rehabilitation allowsal ternative landscape opportunities.

Doll (1988) has argued in favour of the concept of rehabilitation as described above. He has
concluded that while restoration and reclamation aim to return disturbed landscapes to pre-mined
conditionsand use, that thisisnot only extremely difficult, butitlimitstheopportunitiesfor alternative
land uses that may be more socially acceptable and ecologically sound. That is, the disturbed site
should not be thought of as a discrete unit, but rather in the context of the entire ecosystem of whichitis
a part; where the land resource is preserved and opportunities for enhancement identified.
Opportunities for improved uses of disturbed landscapes, such as agriculture or identified species
habitat, canberealized by applying rehabilitation methods. M unshower and Clark (1988) el aborateon
thisconcept and supplementsDoll’ sinterpretation by placing rehabilitationwithinabroader concept of

reclamation. He states:

Reclamation includes all aspects of the environment; it is not restricted to soils and
vegetation. Although the disturbed area cannot be returned to its exact pre-mining
condition, it can be rehabilitated. It can be returned to a useful function in the
ecosystem of which it isa part. In all cases however, the most economical means of
attaining reclamation goals is to develop a suitable reclamation plan prior to the
actual land disturbance (p. 20).

Thus, rehabilitation consistsof aprogression of activitiesbased upon aplan, or plans, with the goals
of reclamationinmind. Inthe Canadian context, rehabilitation has been the widely accepted option
(Marshall, 1982). Rehabilitationisbased withintheconcept of reclamationinthat site stability anda
degree of ecological integrity areinherentinboth definitions. AsMarshall states*...most statutesand
regulationin Canadausetheterm' reclamation’, but definetheconditionsrequired under it asthoughit
were, infact, rehabilitation” (p. 62). Thisisapparent inthejurisdictionsreviewedinthisreport where,
aspart of permittingand licensing processes, reclamation plansarearequirement of project approval.

Reclamationisatwotiered activity that invol vesfirst, aplanning process, and second, ascientific
process implemented in thefield at the sites of disturbance. The standard approach to reclamation
planning isbest exemplified by Marshall’ s(1982) overview of themining process. Thephasing of a

mine consists of three steps: pre-production, production, and post-production (Figure 1.0).
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Reclamation is planned in the pre-production stagesand subsequently implemented after mining has
occurred. Thereclamation planandimplementation are devel oped from base-line data collected prior
to mining, typically asarequirement of theapproval sprocess. Theimpactsassociatedwiththemining
processaredescribedinwhat Marshall termed“ The Shadow Effect” (Figurel1.1). Impactsareviewed
as site and off-site effectsresulting from mine devel opment and operation that interact with, and affect
the environment.

Theemphasisof thisapproachisprimarily upon containment of pollutantsandirritants(noiseand
dust) to the site of disturbance. What islacking isthe broader view of mining disturbances and the
significant rolereclamation couldadoptintheir mitigation. Thisreferstotheroleof reclamation planning
asatool to enhancedisturbed landscapesto higher, moreproductive usesin both ecol ogical and social
settings.

1.2 Reclamation L egislation and Guidelinesin the NWT

Mining isafundamental aspect of therecent history and current day economiesof the Northwest
Territories. Withtheonset of theKlondikegoldrush onehundredyearsago, vast areasof thenorthern
territories were changed forever. Mining in the Northwest Territories has become one of thearea's
major land usesrelating not only to the mine sitesthemsel ves, but also to the construction of access
roads and air strips, exploration sites and the establishment of both permanent and temporary mining
communitiesin thislarge region.

Theearly mininglegidlationof thenorthernterritorieswerederived fromregul ationsmadeunder the
Dominion Lands Act when Rupert’ sLand wastransferred to the Dominion of Canadato become the

Northwest Territoriesin 1870. Twoyearslater in 1872 the Dominion Lands Act was



UE[| UOR eIy

Suproqucy

e v
;

[FPUE] AL Suoy UONRWERYY e

uegd Sy Bj(] aujaseq

'
L 4
Uef] #s-pue’]

uoneweay pue Jusuido[paacy aul s [RYSIEIA
01 28y



Figure 1.1
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enacted (Barton, 1993). Thefounding principlesof mininglaw intheterritorieswasbased uponthefree
entry system granting rightsto enter upon landsin search of Crown minerals, stake claims, apply for a
land|ease, and to producemineral resources. Since 1910 mining law hasdevel opedinanincremental
manner astechnol ogy, land useissues, environmentalism, and aboriginal 1and claimshaveaffected public
policy devel opment in mining throughout the Twentieth Century.

Whileanumber of bodiesof |egidlationdeal withminingandlanduseintheNorthwest Territories,
thereisno single pieceof legid ation that directly addressesthereclamation of minesitesand surrounding
impacted areas. WherereclamationisrequiredwithintheNorthwestand Y ukon Territories, itisfound
withinguidelinesprepared by Federal agenciesinvolvedintheregulationof theminingindustry. The
standing of these guidelines is derived from discretionary powers embodied in the statutes and
regulationsoverseeinglandleasingandwater use. Generally, reclamation requirementsareimposedas
acondition of aleaseand/or apermit and enforced through referenceto the guidelinesassociated with
theregulations(Marshall, 1982; DIAND, 1992).

TheNorthwest Territoriesadministersreclamation planningunder the Territorial Lands Act (TLA)
and the Northwest Territories Waters Act (NWA). TheTLA isadministered by DIAND, who shares
administration of NWA inthe Northwest Territorieswith the Northwest TerritoriesWater Board. In
1993, the Northern Inland Waters Regulations were revoked and replaced by the Northwest
TerritoriesWater Regulations.

The TLA controlsand manages all territorial landsthrough the use of land use permits (Section 8)
and theestablishment of land management zones(Section 23[g]). Miningrightsmay begranted under
Section 12 of the Act which also provide for the use of regulationsto protect the holders of surface

rights:

The Governor in Council may make regulations for the leasing of mining rights
in, under or on territorial lands and the payment of royalties therefore, but such
regulations shall provide for the protection of and compensation to the holders of
surfacerights.

Inaddition, regul ationsrespecting the protection, control and useof thesurfaceof territorial lands
may also be made under Section 23(j). Together, these sections permit for the imposition of

reclamation through regul ations as a condition of obtaining aland lease for mining.
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Two sets of land based regulations administer this act: the Territorial Land Use Regulations
(TLUR) and the Territorial Lands Regulations(TLR) (DIAND, 1992). Theleasesissued under the
TLR regulationsmay contain conditionsof |ease pertaining to thereclamation of aminesiteanditsland
based components.

Under theregulations of the NWA reclamation isagain addressed asacondition of licensing. A
water licenceisrequired by amine proponent where water isused directly, water is crossed by roads
or other infrastructure, flood control or diversions are planned, or where flow or storage of water is
planned. Wherewasteistobedeposited, theapplicant would alsorequireawater license. Reclamation
requirementsaretriggered through the need to obtai nthesetwo permits/licences.

The present state of the regulatory regime has segregated reclamation into two separate entities:
land based and water based issues (Figure 1.2). Onecharacteristic of thisstructureisduplication where
issuessuch aserosion, runoff and sedimentation arerel ated but must beaddressedin bothlicensingand
permitting processes. Theseparation of suchinterrel ated and dependent componentsal soincreasesthe
opportunity for gapswhereimpact linkagesare not easily identifiable. Thisisparticularly trueinthe
northwhereit hasbeen observed that climatic characteristicscontributetolatent impactsthat may not
be observed for long periods of time, such asthe leaching of acidic compounds from land-based wastes
into water systems. A more efficient approach would address both land based and water based
reclamation strategiesconcurrently and aspart of aseriesof related plansover thelifetimeof amine.
1.2.1 Reclamation Guidelines in the North

Inaneffort to standardizelicensing and permitting reclamation conditions, theNorthwest Territories
Water Board and DIAND havepublished guidelinesaddressing someof the primary issuesaffectingthe
practice of reclamation in the North. In 1987, the Guidelines for Tailings mpoundment in the
Northwest Territories was published, followed by the 1990 Guidelines for the Abandonment and
Restoration Planning for Minesinthe Northwest Territories. Thefirst of these documents servesto
provideinformation onthe* siteinvestigation, design, construction, operation and abandonment of a
technically safeand environmentally soundtailingsfacility” (NWTWB, 1987). Theprotectionof inland

water resources from mine tailings contamination is a the heart of

Figurel.2 MineLicensingand Permit ApprovalsintheNorthwest Territories
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Theguidelinesrequirethat asapart of licensing, amineplan, monitoring plan, acontingency plan
and anabandonment plan besubmitted. Theabandonment plan guidelinesfocusonaddressing erosion
and revegetation issues to ensure that the physical integrity of the site is maintained upon final
abandonment of the site. These guidelinesrepresent some of the early attemptsto addressminesite
reclamationinthe Northwest Territories.

The Guidelinesfor the Abandonment and Restoration for Minesin the Northwest Territories (1990)
represent an attempt by the NWTWB and DIAND to consolidate the requirements of abandonment
and restoration plans pertaining to mining operations. Prior to this, concerns were expressed by
proponents as to the contents and detail of therequired plans. Inthe past, an ad hoc approach led to a
great deal of variationin plansthat were submitted tothereview agencies(NWTWB, 1990). The1990
guidelines present a format for the preparation of abandonment and restoration plans by mine
proponents.

Theguidelinesstateasagoal of restoration: theprevention of “ progressivedegradation...and natural
recovery of areas affected by mining” (p. 1). Figure 1.3 summarizes the design elements and
requirementsthat areto be addressed in the preparation of restoration plansinthe NWT

Theguidelinesencouragethedevel opment of restoration plansthat areintegrated withtheextraction
and processing of materials. TheNWTWB hopestoinstill flexibility inthelicensing processin order to
reviserestoration plansasmoreinformation becomesavailableover thelifeof amine. Thisincludesthe
submission of information respecting reclamation at various phases of operations. Theinitial phase
requires an expressed commitment to reclamation on behalf of the proponent. Intheinterim phasethe
proponent’ s reclamation efforts are to focus on baseline studies and the preparation of detailed
restoration plans. In the final phase of operation the submission of a plan detailing the location of
restoration activities, a schedule for completion and a monitoring program for the restored site is
required at | east three years prior to closure.
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Figure 1.3
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1.2.2 Northern Water Resources Studies

The Northern Water Resources Studies presented an updated approach to reclamation in the north
in 1992. The purpose of the report was to provide an aid to reclamation planning in the north. The
report compartmentalizesminesitesintotheir variousunitsandidentifiesobjectivesof reclamationbased
onthephysical and chemical stability of thesite, andland use considerations,

For the first time in the north, the report introduces the concept of “Design for Closure”. This
concept hastwo objectives:

...that mine components meet reclamation objectives, and that reclamation activities be
incor porated into the design and...conducted during operation of the mine components
rather than delay until closure (DIAND 1992, p. 6).

Thereport outlinesaprocessfor designing for closure that consists of seven steps. The basis of the
design consists of a closure plan that should be developed prior to the development of the mine.
However, such aplan needsto be openfor revision and adjustment to account for changing variables
over the course of a mine operation. The report recommends seven steps in a design process for
developing aclosure plan:

e Evauate and describe the pre-devel opment environment;

e Describethefacilities and components that will comprise the mine site in terms of their
physical and chemical characteristics;

e Describethe proposed reclamation measuresto be implemented both progressively and
post closure;

e Implement an impact assessment based upon the proposal and reclamation measures
proposed. If site objectivesmay not be met alternative reclamation measures should be
examined. Ifimpactsproveto beunacceptabl ethen alternative minedevel opment may be
considered;

e  Establishmonitoringand maintenancerequirements;

e Prepare construction and phased devel opment schedul e with associated costs; and

e Outline how reclamation will befinancially assured.

Thereport detail sreclamati on techniquesto addressthe primary componentsof physical

and chemical stability and land use. Physical and chemical stability emphasize minimizing and
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contai ning contaminants at mine site, while land use considerations address contouring and
revegetation measuresfor disturbanceareas. Whilethefindingsof thisreport havenot yet been
adopted into guidelines or policy inthe Northwest Territories, it proposesasignificant changein
the approach to mining in the north by addressing the closure of a mining operation in

conjunctionwith development plans.

1.2.3 Consultation Document: Mine Reclamation in the Northwest Territories

In February 1997, DIAND released a consultation document respecting minereclamationinthe
Northwest Territories. Thispaper hasbeen circul atedto stakehol der groupsin preparationfor thefinal
publication of the Mine Reclamation Policy. One of the primary reasonsfor the development of this
policy wasasignificant increasein claims staking in the Northwest Territories and the likelihood of
several new mine development applications. In an attempt to increase certainty in the region and
confirm the Federal government’ scommitment to sustai nable devel opment, the draft policy aimsto
adopt amore comprehensive approach to minereclamation planningintheNorth.

Oneof the key componentsof thedraft policy isthe harmonization of reclamation plans between the
land and water based regulatory regimes. As discussed, the existing licensing and |ease structure
requiresreclamation guidelines befollowed for both the land- based aspects of project devel opment
under the Territorial Lands Act, and for the water-based elements under the Northwest Territories
Waters Act. Thenew policy proposestointegrate approvalsunder acombined reclamation plan that
addressesbothland and water i ssuessurrounding minedevel opment.

The new requirements that may be imposed on mining companiesinclude:
¢ thesubmission of aminereclamation planandtheapproval of that plan prior to production;

e theupdating of reclamation plansasminedevel opment and reclamation practi ceschangefromthe
approved plan;

e the submission of an annual report detailing the progress of reclamation;

e theinclusionof progressivereclamation asdevel opment and production proceed throughout thelife
of the mine; and

e theprovisionof financial assurancesto the Crownthat will ensuresite reclamation is conducted at
the expense of the mining company.
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In addition, the new policy will hold mining companies liable to the site until a written
acknowledgement from the Minster is signed confirming that the approved reclamation plans and
conditionshave been met by the operator. Thispolicy component isimportant inthat it holdsmining
companies to post closure monitoring of a site aslong asis required and will force companies to
address potential long-term impacts from the site such as acid minedrainage. The policy will serveto
increasetheliability of future mining companiesoperatingintheNorth.

Thedetailsof theminereclamation plansaresimilar tothoserequired under theexisting guidelines
but include more detail ed requirementsrespecting reclamation budgetsfor each year of theminelife,
contingency reclamation measures in the event of temporary closure, and a plan for post-closure
monitoring. Ingeneral, thenew policy will influencethe consideration of reclamation planning at the
front-end of licensing and, upon approval, onyearly basi sthroughout thelife of themineto post closure
scenarios.

Whilethedraft policy associatesitself as one component in the co-management initiative of natural
resources in the Northwest Territories there is no evidence of this in the document. Stakeholder
consultation on the content of the policy isongoing, however thereareno avenuesfor co-management
within the reclamation policy respecting contributionsto end-land use objectives, linkages between
mining operationsinproximity tooneanother (cumul ativeeffects), and participation/consultationinplan
development. In its present state, the draft policy maintains the status-quo in project approvals
providing strong lines of communication between proponent and regul ator but very littlecommunication,

or proactiveinvolvement, for other stakeholder groups.

1.3ThePracticeof Reclamation in Canada

How isreclamation practiced in Canadatoday? Anoverview of current legislation and guidelines
providesan assessment of how reclamationisbeing appliedindifferent jurisdictions. Themost recent
legislation with respect to mining and reclamationin other Canadian jurisdictionsisfound withinthe
provinces of Manitoba, Albertaand British Columbia. A discussion of thelegislation inthese provinces
providesinsight asto how reclamationisconsidered andincorporatedinto themining regul atory regime

in these provinces.
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Manitoba

The Mines and Minerals Act (1991) of Manitoba requiresthe approval of amineral leasein order
toestablishaminingoperation. Section 111(2) requirestheapproval of aclosureplanand security for
rehabilitation prior to the commencement of mining. Part 14 of the Act exclusively addresses
progressiverehabilitation, whichit definesas: “ rehabilitation of the[mine] sitethat iscarried outinthe
course of the operation...” (p. 109).

Mineproponentsin Manitobaarerequiredtoincorporatetheconcept of progressiverehabilitation
into their closure plansand ensurethat it occurswhether or not an operation discontinuesor is closed.
Inaddition, thefiling of yearly rehabilitationreportsisrequiredthat document therehabilitation work
undertaken to date at the mine site and account for any changes such works pose for the approved
closureplan. Asworksproceedtheclosureplan security may bereturnedininstallmentsif therequired
rehabilitation objectiveshavebeen achieved. ThesesecuritiesaredisbursedfromaMineRehabilitation
Fund established by the provinceto ensuretheavailability of moniesfor such purposesor intheevent of
abandonment.

From alegidlative perspective, the Mines and Minerals Act presents an updated approach to the
concept of reclamation. The province has incorporated the concept of progressive reclamation
(rehabilitation) directly intothe Act, and requiresthe staged/phased restoration of theminesitethrough
incentive systemsthat allow for thereturn of rehabilitation securitiesasthe minesiteisprogressively
restored. Inaddition, the submission of yearly reportsallowsfor flexibility and changeinthemining
initiative, whileat thesametimeensuring that progressiverehabilitationistaking placeover thelifeof the
operation. In general, the Manitobalegidlation bringsreclamation of landsimpacted by mining closer to
the“frontend” of thelicensing processwhereitisanintegral component of licensingthat iseval uated,

adjusted, and implemented throughout operations.

Alberta

In 1993, the Province of Alberta proclaimed the Environmental Protection and Enhancement
Act (EPEA)(1992). ThisActamalgamatesanumber of piecesof environmental legislationinAlberta
including the Land Surface Conservation and Reclamation Act (1973). One purpose of the EPEA
wasto bring together many piecesof legislation under oneact in order to streamlineandimprovethe

certificate and permitting processes for a variety of projects in their construction, operation and
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reclamation. The Act not only incorporatespermit and certificate approvals, it also containsprovisions
and direction for environmental impact assessment in relation to any proposals (public and private)
submitted under the Act.

With respect to mining and reclamation, proponentsare required to provide reclamation plansalong
with development plans for mine operation proposals. A reclamation certificateis required by the
proponent before any surrender of the surface lease for the project is binding. Therefore, before
closureis approved by theprovince, itisthe onusof the operator to demonstrate that reclamation has
proceeded as prescribed in the reclamation plan. If the province is satisfied that no further
environmental protectionisrequired, thecertificate may beissued and the operator released from the
lands. As under thelLand Surface and Conservation and Reclamation Act (1973), all new
devel opmentsand reclamation requirements are handl ed through the Conservation and Reclamation
Council (previously known asthe Land Conservation and Reclamation Council).

In addition, the practice of reclamation is driven by the Conservation and Reclamation Code of
Practice. The Code stressesthefollowing goalsand objectives:

e Thereturn of adisturbed siteto aland capability equivalent to the pre-disturbed
capability. Thiscapability istobesustainableunder normal management conditions
of the land;

e Reclamation standards are driven by the pre-disturbed land inventories of soil,
landscape and vegetation conditions;

e Potentia impactsto soils, landscape and vegetation are also to be derived from pre-
disturbance land inventories,

e Operationsshould be conducted inamanner that conservesthe conditionsof soils,
landscape, and vegetationto reduceimpactsonthesiteand improvethe success of
reclamation;

e Potential impactsareto be assessed prior to construction,;

e Native vegetation should be protected with the goal of rapid re-establishment of
vegetation compatible with adjacent landsin mind;

e Monitoring must beundertakeninrelation to all activitiesassociated with the project
and conducted prior to the granting of areclamation certificate; and

e Reclamation practicesmust be conducted onasmuch of thedisturbed land areaas
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possible (Shergill, 1995).

Environmental Impact Assessment (EIA) isplaying anincreasing role across Canadaand, including
Alberta, isbecoming an additional step to the approval of amining operation. Theundertaking of an
ElIA canincreasethetimeand money intheapproval process, aswell asthe public scrutiny under which
aproposal isjudged. Section 42 of the EPEA providesfor the further assessment of aproposal at the
discretion of the Director wherethe preparati on of an environmental impact assessment report may be
required. Reports prepared under the EIA processare required to addressthe mitigation of negative
impactsupontheenvironmental, social, economicandthecultural environmentsof theimpacted area.
Considerationsinimpact determination and mitigationaretoincludecumul ative, regional, temporal and
gpatial scales. Thus, wherean EIA isrequired, the scale at which reclamation is addressed becomes
inclusiveof moreconsiderationswhereasthereclamation codeismoretechnical infocus. Inessence,
EIA broadensthe scope of the approval process.

British Columbia

In conjunction with the recent approval of Bill 79, the Environmental Assessment Act (1995)
(EAA), the Mines Act (1989) providesfor somethemost extensive and comprehensivereclamation
requirementsin Canada. The Mines Act allowsfor thereview of two typesof application: exploration
and small mines, and major mines (based on tonnage produced). Major mineapplicationsrequirethe
submission of adetailed mine plan and reclamation program. The reclamation program information
reguirementsareset out under Section 10.6.1 of the Code. Thesestandardsarerequired asacondition
of permit approval, however morestipul ationsfor reclamation may beadded assite specificconditions
may necessitate.

Initial permit approval requiresthe submission of two reclamation plans supplemented yearly by
reclamationreportsasaconditionof approval. Thefirst planisadetailed”FiveY ear Reclamation Plan”
that includesinformation on theimplementation of thefiveyear planintabular and mapped formats as
well asany background research. Typical plansincludeinformation on vegetation development, soil
conditions, land use objectives, natural plant succession and species establishment. A second plan
referred to asa” Conceptual Final Reclamation Plan” isalso submitted for permit approval. Thisplanis

to provide information on the closure and abandonment of the mining operation and addresses the



19

followingissues:

e Endland use objectives - closure configurations, wildlifetargets;

e Productivity and capability targets - how reclamation successwill be evaluated;

e Longterm stability - physical/chemical for all structuresand discharges;

e Treatment of structuresand equipment - what will remain or be removed;

e Wastedump reclamation - configuration, management, soil treatment and revegetation;
e Tailing reclamation - impoundment configuration, management, revegetation;

e Pit and underground reclamation - flooding, water quality, discharge and
geo-technical stability;

e Watercourse reclamation - post mine site water management;

e Sedling of underground workings - geo-technical stability requirements,

e Road reclamation - revegetation and decommissioning;

e Traceelementsin soilsand vegetation - aprogram to assesstrace el ements,

e Disposal of toxic chemicals; and
Operational and post closure monitoring - geo-technical, ARD, trace elements,
revegetation and sedimentation.

Aspart of thereclamation program the proponent must al so address soil salvage, stockpiling and
replacement, environmental monitoring and replacement, erosion control, and sediment retention. These
may be on separate plans or incorporated into the reclamation plans described above. Finally,
proponents must prepare their own cost estimates for all phases of mine development and closure.
These estimates then form the basis of the timing and size of the securitiesrequired asacondition of
permit.

The Environmental Assessment Act (1995) in British Columbia establishesthresholds against
which al mining proposals must be evaluated. If aproposal for development or expansion of asite

exceeds or meetsathreshold (tonnage and areatargets), it isrequired to undergo areview under this
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Act andreceiveaProject Approval Certificate prior totheissuance of aMines Act permit. Thereview
process consists of three stages. application, project report, and board hearing (if necessary).
Reclamationisanissuegivensignificant attentionthroughout the EI A processin British Columbia. At
the application stage the proponent is required to provide areclamation feasibility assessment that
identifiespotential impactsandthecapability to mitigatesuchimpactsthrough designand construction of
the mine, environmental protection, and reclamation. In addition, at the project report stage the
proponent must includeall information asisrequired under the Mines Act for inclusion in the report
review.

IN 1969, British Columbiabecameoneof thefirst jurisdictionstoenact minereclamationlegisiation
in Canada. Sincethat time, thelegislation haschanged significantly inresponseto social changes. This
is evident in the licensing and environmental assessment review processes, where the practice of
reclamation isaforefront issueintertwined, and addressed concurrently, with operational feasibility of
the mine proposals themselves. These requirements are embodied in the legislation, laying out a
rigorousprocessfor permit and project approval in an attempt to ensurethelong term environmental
integrity of landsimpacted by theminingindustry. Alsosince1976, the Technical Research Committee
on Reclamation (TRCR) hasprovided aforumfor thecircul ation and discussi on of reclamationresearch
ongoing across North America.  This committee maintains communication between government,

industry, and academiawith respect to the practice of reclamation.

1.4 Reclamation in theUnited States: Federal and Statelnitiatives

The approach to reclamation in the United Statesis significantly different from that of Canada.
Federal lawsintheU.S. requirereclamation of surfaceminedlandsfor uraniumminesonly. Thereare
no specific federal provisions for reclamation or environmental protection of hardrock open pit or
surfacemined lands. State governments may passtheir own legislation respecting hard rock mined land
reclamation. However, intheabsenceof suchfederal lawsitissometimesnecessary for acombination
of other stateand federal lawsto providefor such environmental protection measuresasreclamation.
Inthiscontext, two tiersof legislation at the Federal and Washington State level s of government are
discussed aswel | asspecific statel egisl ation onreclamationin Arizona, and Colorado.
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Federal and State Legidation

The 1872 Mining Act of thefederal governmentisstill validintheU.S. ThisAct doesnot require

reclamation, but ssmply describestheprocedurefor locating, filing, patentingand holdingamining claim.
In Washington State the Public Lands Act (rev. 1987) requires the proponent to obtain amining lease
from the Department of Natural Resources. The 1987 amendment requiresreclamation of disturbed
landsupontermination of amininglease. Stateminingregulationsrequirethat thereclamationplanbe
submitted as a condition of lease approval. Sincemining activity isconsidered to beadisturbanceto
theenvironment, theproponent i sal so requiredto submit an Environmental | mpact Statement (E.I.S.)
under both the National Environmental Policy Act (NEPA)(1969) and the State Environmental
Policy Act (SEPA)(1969). Approvalsissued under the SEPA arelinked to other piecesof legislation
which establish specific environmental standards on elements such aswater pollution, clean air and
hazardous substances. The approved permits contain all the standards and requirements to meet
government levelsasrequired in legislation such asthe Clean Air Act (1977), The Federal Water
Pollution, Prevention and Control Act (1987) and the Hazardous Substance Tax Act (1987).
Operations and closure plans must maintain the site conditions as specified in the permit which are
based uponamilieu of federal and statelegidlation.

Insome U.S. states, the nature of federal and state legislation with respect to reclamation isless
direct in the caseof hardrock mining. It reliesonacomplex assemblage of regul ationsfrom other acts
to set the standards for the operation and reclamation of minelands. However, the regulations and
contents of thelegidlation are sufficiently detailed to set very specific levels of expectation with respect
toreclamation and operating standardsfor mines. Someof thesestandardshavecomeunder criticism
fortheir stringency andimpracticality. Approximateoriginal contour requirementshavebeen considered
inhibiting intermsof reclaiming to ahigher useaswell asachieving environmental enhancement (Doll,
1988). Other U.S. States such as Arizona and Colorado have approved legislation specifically for
mined land reclamation.

Arizona
Under the Geothermal ResourcesAct, Title 27, Chapter 5: Mineral, Oil and Gas, Mined Land
Reclamation, the State of Arizonaallowsfor the adoption of rulesaddressing reclamation of surface

disturbancesat exploration operationsand miningunits. Thekey elementsof thislegislation include the
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useof reclamation plansand schedul es, miningunits, soil conservation, financial assurances(securities)
and specific requirementsfor exploration activities.

Reclamation plansandfinancial assurancesarerequiredfor any surfacedisturbance (exploration or
mining unit) thatisgreater thanfiveacres. Reclamation plansaredividedinto multipleminingunitswith
proposed reclamation measuresfor each unit that are designed to meet specific post-mining land use
objectives. Thus, end land use objectives drive reclamation planning at the exploration or mine
development and closurestages. Theinformationthatistobeincludedinthereclamationplanincludes
descriptivedocumentati onand/or schedul esthat identify theexpected di sturbances associated with each
mine unit, the final topography of impacted areas, roads associated with the operation, and, fish and
wildlife habitat disturbances. The development of reclamation measures to address the identified
disturbances should, at minimum, include information on:

Restricting public accessto pits, shaftsand other hazardousaress,

Erosion control and stability of remaining features,

Revegetation, conservation and monitoring of revegetated areas;

Habitat encouragement and the association of such habitats to adjacent lands;
Thetiming of disturbancesandthebeginningand completion of reclamation; and
The cost to conduct each stage/measure of reclamation.

Inaddition, the Act requirestheconservation of soilsonall unit siteswhererevegetation isto take
placeunlessitisprovento beimpractical todo so. Thisincludesthe separation of topsoil and organics
from overburden, stockpiling, and spreading when required to enhance opportunities in the re-
establishment of vegetation.

The Act alsoincorporatesspecific requirementsfor any exploration activitiesor disturbancesthat
are not associated with post-exploration operations. A second reclamation plan is required for
exploration disturbancesthat addressesthe reclamation of roads, drill holes, drill pads, pits, trenches,
and areas that have been cleared to conduct exploration. Reclamation plans are to account for the
restoration of drainage patterns, revegetation, access, the capping of holes, re-contouring, erosion
control, the backfilling of pits, de-compaction of soils, and adjacent |and use compatibility.

Two final elements of the Act that are significant include substantial change allowances and
variances. Substantial changeallowancespermitfor revision of reclamation plans where an operator
findsit necessary to adjust these plansto account for changesin ore bodies, materials handling and

other uncertaintiesthat werenot evident at thetimeof approvals. Variancesareconditional ordersthat
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allow operatorsto vary from specifiedreclamationrequirementsascontainedintheact orinpreviously
approved plans. Variances account for innovative reclamation whereresearch or other limitations
(site characteritics) indicate that the requirements of the Act or plans may limit the best possible
reclamation measures. These two aspects of the Arizona Statute account for uncertainty in mining,
flexibility inreclamation planning, and factorsassoci ated with theduration of operationssuch asnew
technology development, or temporary shutdown due to market forces.

Finally, publicinvolvementinminedland reclamation asrequired by theActislimited tocomments
in response to the public disclosure of information with respect to the mining application. This
information includesthe proposed post-mining land use(s) and ageneral description of the proposed
reclamation measures. Thus, public participation in reclamation and mining assumes a role of
respondent in relation to the a priori development of mine plansand programs (A.R.S. : 901-991).

Colorado

Reclamation in Colorado is addressed by theColorado Mined Land Reclamation Act
(CMLRA)(1996). Thesignificant elementsof thisActincludeapolicy declarationwithinthelegislation,
information exchange and research, and the preparation of reclamation plans.

The CMLRA includesalegidlative declaration which definesthe policy directivefor mining and
reclamationin Colorado. Thepolicy establishesthecontext of reclamationwithinthescopeof mining
approvalsand the public interest. The Act states:

It is declared to be the policy of this state...to foster and encourage the development of
an economically sound and stable mining and minerals industry and to encourage the
orderly development of the state s natural resources, while requiring those persons
involved in mining operations to reclaim land affected by such operations so that the
affected land may be put to a use beneficial to the people of this state (C.R.S. 34-32-102).

Thispolicy isrealized through the devel opment of amined land regul atory program designed to
bal ancethecost of reclamation practiceswiththeenvironmental benefitsderived fromitssuccess. One
of the main features of this program isthe establishment of aMined Land Reclamation Board. This
board serves to initiate and encourage studies and programs relating to the development of less

destructive methods of mining, better methods of reclamation, effective reclaimed land use and the
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coordination of information derived from these studies with other agencies associated with
environmental, recreational and rehabilitation concerns. Research, information exchange, and
coordination adopt akey rolein reclamation in Colorado State.

The CMLRA requiresthe devel opment of reclamation plans as part of permit approval. These
plans are to be updated each year to document the extent of current disturbances, reclamation
accomplished during theprecedingyear, anti cipated new di sturbances, and thereclamation programfor
the upcoming year. Reclamation plansconsist of threemain components: thegeneral requirements, land
use requirements, and the phasing strategy.

Thegeneral requirementsof reclamation plansarecomprised of ten reclamation measures:

Grading to achievefinal topography to meet post-mining land use objectives;
Theimpoundment of water through earth dam construction;

Thehandling of acid generating wasteto protect drainage systemsfrom pollution;
Thedisposal of refusefor aesthetic purposesand pollution prevention,;

The establishment of self sustai ning vegetation with an emphasison native species,
The separationtopsoil from other spoilsfor useinreclamation;

Theminimization of disturbanceson surfaceand ground water systems;

The protection of areas outside the project from slides or other damage;
Thestabilization of all surfaceareasaffected by operations; and

The conformity of end land use objectiveswith local jurisdictional plans.

TheActa soincludesreclamationrequirementsfor specifically identifiedlanduses. Operators are
required to state which of the affected areaswill bereclaimedto aparticular land use. Theseinclude
forestry, crop, horticulture, homesite, recreational, industrial and associated wildlifehabitat uses. For
each of these uses, an number of reclamation requirements must be met to the satisfaction of the
reclamation board such as species selection, appropriate liability insurance, slope attainment and
planting conditions. In general, these requirements are determined by the board on a case by case
basi s, asminimum requirementsto achieveasuitableland capability for targeted end land uses.

Thethird component of thereclamation planisthat of the phasing strategy. The Act requiresthat
reclamation be conducted concurrently to mining asis practical, and preferably infiveyear phases. In
addition, upon compl etion of operations each phase of final reclamation isto be completed with five
yearsof oneanother. Thesestrategiesareto beincorporated in the reclamation documentsand plans
as part of permit approval.

1.5ThePresent State of Reclamation: Summary and Analysis
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Theprecedingdiscussionillustratesanumber of current conceptsthat areinherentinlegislationand
guidelinesthat overseemined land reclamationin North America. While no onejurisdiction possesses
all elements, most employ acombination of toolsand techniquesto regulateandimplement reclamation.

Figure 1.4 summarizesthese efforts by common approval requirements, reclamation plan/program
componentsand concepts, and reclamation criteria/requirements.

When compared withwhat wasconsidered the“ state of theart” (Marshall, 1982) intheearly eighties, it
isevident that anumber of general evolutionary eventshaveoccurredin reclamation. Thesearedepicted
inFigurel.5. First, theEIA processexpandstheinputsthat areconsideredin plan development and
project approvals. Theseinputsnow includelong-rangeforecasting of impacts, broader boundariesand
increased cultural and ecological considerations. Second, plans are expected to be more
comprehensiveandintegrated with oneanother. Theminesiteisnow brokenintoitsvarious
components, impactsand di sturbancesareassessed, and reclamation measuresproposed that would
minimize or mitigate theseimpacts. Inaddition, researchisconsidered anintegral componentinthe
preparation of theseplansand their alteration throughout thelife of themine. Third, intheproduction
stagesreclamation isaconcurrent activity with oreremoval and production and supported by yearly

reporting and forecastsfor future production, and
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Figure 1.4
Elements of Reclamation

Approval Processes
{Policy/Legislation)

Project Approvals
(Environmental Impact Assessment)
Land Lease

Reclamation
(Plan/Program)
Concepts

Work Permits/Feclamation Permits
Licenci

Security and Financial Assurance

Plans/Programs
reclamation plans - progressive reclamation
annual reporting criteria - phased release of securities
equivalent land capability assessments - land inventories
menitoring programs - end land use fargets
site stability (physical /chemical) - mine unit determination
reclamation measures employed - research committes /board
exploration plans/reclamation - pelicies on mining and reclamation vanances
policies on mining and reclamation

Operational Reclamation
FProjects

Implementation )
fencing /signage - scarification - fertilization - seeding/planting

blasting and flooding of pits - grading and contouring

soil stockpiling and redistribution - habitat enhancement - facilities salvage
water impoundment - wetland corstruction - disposition of hazardous materials

restoration of drainage facilities - restoration of groundwater flow patterns

sealing of portals - protection of the project periphery

land use conformity/ compatibility to surrounding uses, habitats, and native species

acid rock drainage materials determination, separation, burying/ flocding
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reclamationrelated activities. Reclamationisnolonger considered effectiveonly inthepost-production
stages. In post-production reclamation continuesuntil aself sustaining land useis established that will
re-generateto an equivalent land capability prior to that of mining.

Whilethelegislation review reveal ed that these steps are not required in all jurisdictionsand that
approachesto mineregulationvary (guidelines/legislation), their depictioninacompl eteframework
producesanindication astowherereclamationand miningareheadinginthe1990s. Thepresent“ state
of theart” may be considered somewhat idealistic and morereflective of what isbeing requested of the
miningindustry rather thanwhatisoccurringat groundlevel. Thisisparticularly evident uponareview
of therecent literatureonreclamation and environmental management, and acomparison of minesite
reclamation case studies.
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Chapter Two
Alternative Directions in Reclamation

2.0Reclamation Challengesand OpportunitiesintheNorth

The previousdiscussion bringsto light many of the challengesthe environment of the Canadian
North presentsto healthy mineral development. Theprimary challengesincludetheuniquenatural and
social environmental setting of theNorthwest Territoriescoupledwiththeval uesof theNative peoples
and their direct dependence upon the natural environment of the North. Cold region ecosystems are
generaly low in species diversity and primary productivity and comprised of short food chains
associated withsimplepredator prey relationships. Theresultisanenvironment thatismoresusceptible
to the negative impacts associated with changein the environment. The cultural and environmental
sengitivity of the North impliesthe need to addressreclamation in adifferent context from that of its
traditional role. Thisincludesbroadeningtheroleof reclamation asameanstointroducedifferent values
into the decision process to promote the enhancement of disturbed landscapes and lifestyles. The
dramaticincreaseinminingactivity emphasi zestheneedto closely examinetheroleof reclamationinthis
respect. Present day impact mitigation and reclamation initiatives, whileimportant and necessary, are
strictly siteoriented and driven by reclamation regul ations. An expansion of therolesof the affected
stakehol dersisrequiredto build upon existing methodsinreclamationandincrease the knowl edge of
theenvironmentsinwhichtheminingindustry operates. Theultimatechallengewill betoeffectively

translateanew approachtoreclamationintolegid ation and guidelinesthat addressesthesei ssues.

2.1 Environmental Impact Assessment and Mining

Environmental impact assessment (EIA) has become an element of the environmental decision
making framework and isbecoming aninherent factor inthe approval of mining operations. Typical
ElA legidationconsistsof " triggers”, or limits, that initiate the EIA process. In the case of mine
proposalsitiscommonfor theselimitsto berelated to either tonnage extracted, the project land area,
or most often both. It is evident that for a mine proposal to forego the EIA process that such a
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proposal would bevery small. For example, in British Columbiaany mineral minethat will produce
mineral ore of more than, or equal to, 25,000 tonnes per year is subject to the review process. Any
modification to an existing mine entailing morethan, or equal to, 25 hectaresis also subject to review
(EAA, Bill 29). Atthefederal level, comprehensive study isrequired for the proposed construction,
decommissioning or abandonment of agold minefor example, with an ore production capacity of 600
tonnes per day (219,000 t/yr.) (CEAA, Bill C-13).

Environmental assessmentisaprocessthatisinitiated wherethepotential impactsof aprojectare
deemed to require assessment and review prior to project approval. When a project has been
successful in the EIA processitisdeemed ready for the permitting stage. Thissequencehasoften been
criticized for its redundancy as many consider the EIA process to be more rigorous than that of
permitting. Nevertheless, the EI A processsignificantly affectsreclamation planning and practice for
mine project approvals.

Inadditionto permitting andlicensing requirements, theinitiation of an El A broadensthe scopeof
consideration in project review and formalizes the evaluative criteria against which a project is
considered. Thisisexemplifiedin AlbertasEPHA (1992) whereenvironmental assessment reportsare

to contain:

...a description of the potential positive and negative environmental, social, economic and
cultural impacts of the proposed activity, including cumulative, regional, temporal and spatial
considerations (Sec 47(d), EHPA, 1992).

Thus, wheresignificant impactsand concernsareanticipated, itisnecessary to addressamultitude of
dimensionsin project development.

Theinclusion of theEIA processinmineproject approvalsbringswithit theinput and participation
of morestakehol der groups. Thismay includetheestablishment of project committees, publicadvisory
committees, consultation with the public and First Nations, and other levels of government. Some
projectsmay also beclassifiedas " reviewable" under the Canadian Environmental Assessment Act.
Thiscan produce atwo tiered environmental assessment; oneat thefederal level, and asecond at the
provincia level. Atthepresent timethe Canadian government isinvestigating how to harmonizethe
provincial andfederal |evel sof environment assessment to avoid duplicationandimproveefficiency in

the assessment process (NRC, 1995a).
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Although EIA may have advanced the state of theart in reclamation, it does possess some shortfalls
of itsown. Impact assessment hasbeen criticized for itsnarrow scopeandinability to movebeyondthe
technocraticininformationacquisition (Westman, 1985; Smith, 1993; Burdgeet al., 1995; Webler et
al., 1995; Meredith, 1995). Moreover, Smith (1993) identifiesthefocus of impact statementsasthe
main cause of thisprocess deficiencies. Project specificimpact statementsaloneprovidea “ narrow
focus, [inhibiting] the ability of impact assessment to address such issues as risk, uncertainty and
cumulative effects’ (p. 95). Meredith (1995), supports the concept that impact assessment is a
culturally specificactivity andthat rather than simply dealingwith ecosystems, impact assessment must
address soci0-ecosystems to encompass social and ecological perspectives of our environment.
Impacts generated on the environment must address the culture in which these impacts occur. This
approachissupportedintheenvironmental planning and environmental assessment literature. A social
learning perspectiveispreferredintheformof public participation asanautonomouspolitical practice
(Friedman, 1987; Smith 1993; Edel stein and Kleese, 1994).

Support for social learning as a key to the success of impact assessment is recognized for four
reasons. First, meaningful public participation in the process enhances the competence of the final
decisionthroughtheuseof |ocal knowledgeand the publicexamination of expert knowledge. Second,
legitimacy is established in a process where affected parties can state their case and have equal
opportunitiesto influence the outcome. Third, social learning in the form of public participationis
connected with democrati c processesin decisionmaking. Finaly, involvement inalearning experience
canfoster stewardshipideal sfor thecommunity inwhich peopleparticipate(Webler etal ., 1995).

Giventheincreasing useof environmental impact assessmentinmineproposals, itisapparent that
the mainimpact onreclamation may comeintheform of increased participationinreclamationplanning
initiatives. As such, reclamation is more than the practice of technical expertise; it may also be a
planning process that involves collaborative decision making with aims to maximize the use and

environmental integrity of disturbed land resources.

2.2Emerging Themesin Reclamation
Reclamationhasmost of ten beenidentified asaniterativeactivity taking placeboth on paper, inthe
preparation of plans and permit approvals; and in thefield through a scientific process of research,

evaluationand application, inaneffort toimplement approved plans(Sweigard, 1990). Attheheart of
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both of these processesisaseriesof similar goalsand objectives. Sengupta (1993) indicatesthat the
modern goals of reclamation include:

o Theestablishment of permanently stablelandscapesthat areaestheticallyand  environmentally
compatiblewiththesurrounding undisturbed landscape;

. The establishment of a post-mining land use that contributes effectively to the
productive capacity and stability of thegreater ecosystem;

. The reshaping of the land to a topography that contributes to the stability and
productive capacity of theentireareaand not necessarily pre-mining contours; and

. To achieve a state of reclamation that is suited for as many alternative uses as is
practicably feasible.

Withrespect totheplanning and research processesmentioned abovethat definereclamation, these
goalsare expressed at thepolicy level inavariety of forms. From aplanning processthe specific goals
of reclamationaretypically expressedineither statutes/regul ationsor ingovernment guidelines. Inthe
research processthe goal s of reclamation are expressed intheform of design standards or performance
standardswhich areto be realized to meet for example, certain permit or licence requirements. The
processes are related in that at the planning level specific targets, or goals, are stated that drive the
practice of reclamationinthefield. However, the practiceof reclamationislimited acrossanumber of
sitesduetothesitespecific natureof minedevel opmentsand theuniquevariablesinherentineach, such
aschangesinthe ore bodies, climate, and environmental sensitivity ingeneral. Assuch, both processes
must be extremely adaptabl eto different devel opment proposal s, and flexible enough throughout the
duration of mining to ensure that end land use objectives are not compromised. The different
approachesin each processposesignificant ramificationsfor the successof reclamation over boththe
short and long-term.

2.2.1 The Planning Process

A distinction may be made between Canada and the U.S. in their respective approaches to
regulating mining and meeting the goalsof reclamation. Smyth and Dearden (1996) have examined the
regul atory requirementsof western North American mountai nousj uri sdictionstoidentify similaritiesand

differences, and the associated implications from a reclamation and environmental management
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perspective. They describeascaleof regulatory processbetween CanadaandtheU.S. wheretheU.S.
isat oneend, withalegidativeandrigorously enforced system of reclamation, whilein Canadareliance
isplaced on guidelines. In thiscontext theauthorsexaminethree concernsthat relateto the attainment
of reclamation goal sandimproved environmental management: interaction, flexibility andinformation

acquisition.

Interaction:

Individuals affected directly or indirectly by mining should have input in the development of
regulations. Theauthorsidentify " conduitsforinformationflow" betweengovernment, industry and
universities. Thiswouldreduceregulatory abuseby incorporating astrong participatory componentin
the process. Thebenefitsof amodel of negotiated regulationsareidentified asanincreased aesthetic
componentinreclamationand amoreeffectivedevel opment and understanding of reclamationresearch
and technology. Thisapproachissimilar to the changescalled for in environmental impact assessment

aimed at broadening theinputs of the process.

Flexibility:

Reclamation considerationsfor minesareacceptedto besitespecificinnature. Thatis, what may
be suitablefor onereclamation programin onearea, may not be suitablefor asimilar minein another.
Infact, itisalso possiblethat different reclamation practicesarerequired acrossone mine sitealone.
For example, thisisthecasefor theHighland Valley Copper Minein British Columbia, wherethe size
of the mining operations necessitates reclamation planning over five different bio-geoclimatic zones
(Jones, 1996). Thereforeit isvital that any regulatory process accommodate the variation that is
inherent in reclamation practice. Thiscan befacilitated through built-in flexibility in elements such as
performancestandards, variancesto plansandyearly review of reclamation progress. Theseshouldbe
broad enough in scopeto permit the best possible application of reclamation techniques over awide
range of disturbance scenarios.

InformationAcquisition:
Smyth and Dearden (1996) describereclamation asbeing an art and asciencethat can berealized

andimproved throughinnovation. Thekey to continued innovationisthrough the establishment and
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maintenance of information flows. This means providing amechanism through which reclamation
research canreachtheregul atorsaswel | asother reclamation practitioners. Suchanapproachrequires
theinvolvement of government, industry and academia. The sharing and input of information between
thesethreebodiesonacontinual basiswill contributetoimproved reclamationand provideincreasing
optionsinenvironmental enhancement. Organizationssuch asthe Technical Research Committeeon
Reclamation in British Columbia and the Reclamation Research Technical Advisory Committeein
Alberta, fulfil sucharole.

In summary, Smyth and Dearden (1996) conclude that reclamation theory and practice must
develop further and may do so if more attention is appliedtointeraction, flexibility andinformation
acquisition. Inthismanner theconceptual aspectsof reclamation canbeexploredfurther, expandingthe
practicefromatool of environmental protectionto onethat nurturesecosystemintegrity. Inthe planning
process of reclamation it isimportant that modern day frameworks provide for such adirection and
strikeabal ance between thoseaspectsof reclamationthat arelegisl ated andthosethat areprovided for

ingeneral guidelines.

2.2.2 The Research Process

Inpracticing reclamation, scientificresearch assumesasignificant roleindefiningwhat may or may
not be appliedto adisturbed landscape. The parametersfor such research areoften establishedinthe
design standards and/or the performance standards established in a particular jurisdiction. These
criteriaand standardsarenestedinthelegislation and regul ationsthat direct reclamationand can have
seriousramificationson the scientific processin reclamationresearch.

Design standards aredefinedinreclamation proceduresthat may bedetailedintheregulations. This
may include elements such as soil type/quantity, topographic configuration and plant species. The
United Sates goes so far asto require approximate original contour (AOC) configuration for surface
coal miningoperations. Thisstandard hasbeencriticizedfor itslogistical andfinancial impracticality and
foritslimiting consideration of alternative usesor landscapesfor disturbed sites.

Performance standards relate alevel of expected performance on a reclaimed project without
specifying the steps of procedure. They alow for flexibility, experimentation and discovery in
reclamation practice.

Doll (1988) hasconcluded that both approachesarelacking in someways
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Experience and research in reclamation have clearly shown that design
standards...are not conducive to the best quality to most costeffective
reclamation...[and that] performance standards are difficult to regulate...]and
can] increase the possibility of reclamation failure if the pre-mine reclamation
plan is not adequate (p. 50).

Design and performance standards are key aspects within the reclamation planning process. They
affect current day practices, but also haveimplicationsfor scientific discovery. Inadequate standards
have the potential to endanger the mine sitein the short-term, and inhibit the conceptual advancement of
reclamation theory and practicein thelong-term. Thereisaneed tointegrate the best characteristics of
both concepts so that reclamation iseffective but not static.

Doll (1988) hasargued for an approach to reclamation that isdevel oped through the performance
standards concept, but where the practice follows site specific design criteriaon aproject by project
basis. The method or process by which such an approach may berealized involvesthree steps. The
firstisthe assembly of data describing pre-mine conditions, which may be acquired primarily through
inventories. Thisinformationisthen used to establish thelevel of post-mine productivity potential. The
next step isthe devel opment of site-specific design standardsto meet the potential performancelevels
derivedinthepreviousstep. Finally, thesestandardsareincorporated into areclamation program and
monitored over thecourseof the programto eval uate success. Thisapproach maximizesreclamation
practice by alowing for the use of research and the development of new techniques as required,
fostering more comprehensive post-mine land use planning, simplifying regulations, and allowing for

broader inputsinto devel oping and eval uating areclamation plan.

2.2.3 Summary

Someemerging themesinmodernreclamation canthenbeidentified. First, ecosystemsarenow the
focus of management rather than preventive management alone; theminesiteisviewed asone element
in the mosaic of complex ecosystems and that modern technol ogy presents us with opportunitiesto
integratethedisturbed|andscapeinto ecosystemsrather thansimply minimizedegradation. Second,
broader inputs are necessary to realize enhancement potential. Smyth and Dearden (1996) suggest
moresocial inputswhileDoll (1988) emphasi zesdatacollectionthroughinventory. Collectively broader

inputs of a socio-ecological nature are required to truly enhance disturbed environments. Third,
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flexibility isvital both in the regulatory regime and within the techniques practiced at the mine site.
Flexibility allowsfor the development of reclamation practice asthe art and scienceit is becoming.
Fourth, informationwill affect positivechangeintheregul atory approachestoreclamationplanning as
well asthetechniquesof reclamation practiceexercisedinthefield. While Smythand Dearden (1996)
emphasi ze the establishment of conduits for information flow between government, industry and
academia, Doll (1988) stressesframeworksthat allow for theconduction of reclamation research.

With thesethemesin mind, it isbecoming clear that reclamation consists of two interrel ated and
dependent facets: reclamation planning and reclamation practice. Reclamation planningreferstothe
process through which reclamation occurs, while reclamation practice refers to the techniques and
experimentationtaking placeinthefield, at groundlevel. Emerging themesin reclamation directly affect
both planning and practi ceand thedevel opment of new approachesto reclamation must account for this
distinction. In Canada, a number of initiatives are underway that relate to each of these emerging

themesin reclamation.

2.3Canadian I nitiativesin Miningand Reclamation: Changing Agendas

Traditional problemsin the mining industry are being overshadowed. A more open approvals
process, environmental assessment, and anincreasingly scrutinizing publichave shifted the emphasis of
themining challengefrom how a reserve will be developed to whether it will be developed at all
(Summersand Lewko, 1995). Inconjunctionwithadiversifying economy theleverage of themining
industry at the policy level has declined asaresult of thesefactors. In order to be competitive on the
worldstageitisnow necessary for theminingindustry to beconcernedwith social responsibility aswell
asresourceexploitation (Felske, 1992). Doggett (1992) hassuggestedthat :

For long-term survival and prosperity, a mineral policy framework must be
established that adapts to the systematic changes occurring in society without
diminishing the important contributions made by the industry (p. 95).

It is necessary that amineral policy framework pay attention to the public policy environment.
Despitethefact that theminingindustry represented 14.6 percent of Canadastotal export earningsand
$11.7 billion to Canada's trade surplus in 1994, a number of variables are placing the industry in
jeopardy (NRC, 1995b). These need to be addressed by industry and government together.
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Environmental, First Nationsand industrial interests are now competing for land resourcesand asa
result, stresson land and conflict between groupshasincreased. A situation existswhere valuesother

than economic worth are part of the decision making process. It hasbeen noted:

.. many people believe that while natural resources and wilderness areas belong to
the public, the benefits of resource development such as mining accrue only to the
select few...If the land remains undeveloped, it is available to everyone
(McAllistar, 1992, p. 34).

Reclamation hasavital roleto play in addressing these changing agendas. Ecol ogical enhancement
isameans by which the mining industry and government can expresstheir social responsibility. In
responsetotheemerging volatility inthemining industry the Canadian government hasundertakena
number of initiativesthe goal of whichisto providepolicy directionsthat will improvetheinvestment
climate for mineral capital in Canada (NRC, 1995b). Initiatives such as the Canadian Council of
Ministers of the Environment, Building a More Innovative Economy, and the Whitehorse Mining
Initiative all have the potential to impact mining. With respect to reclamation, the most relevant
endeavour hasbeenthe WhitehorseMining Initiative.

2.3.1 The Whitehorse Mining I nitiative

The Whitehorse Mining Initiative (WMI) wasamulti-stakehol der consultation process designed to
produce anew strategic visionfor miningin Canada. Representativesincluded the mining industry,
senior government, labour unions, Aboriginal peoplesandtheenvironmental community. Theobjective
of the WMI wasto:

...move toward a socially, economically and environmentally sustainable and
prosperous mineral industry, underpinned by political and community consensus
(Mining Association of Canada, 1994 p.132).

A leadership council oversaw four negotiating groupsthat included the environment, land access,
finance and taxation, and workplace, workforce/community. The WM I Leadership Council Accord
was signed in September 1994 and represents the most comprehensive government initiative with
respect to mining and reclamation in Canada.

The Environment working group of theWMI| dealswith minereclamationintwo parts. Thefirst
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addresses the reclamation of current and future mines, while the second part focuses on abandoned
mine sites. With respect to current and future mines, the WMI placed a great deal of emphasis on
establishingan appropriatefiscal regimetofacilitategood reclamation practice. Theproposedregime
supportedtheprinciplesof completereclamationinaprogressivefashionwherepossible. Interestingly,
one of the large steps of the WMI was to have the mining industry accept the responsibility of
addressing environmental disturbances caused by itsactivities. Inthisspirit, reclamationisdeemed
necessary to protect the environment and public heal th, and minimize environment degradation. The
working group derived seven major recommendationsfor current and future minesassummarizedin
Table2.0. Althoughtherecommendationsremainbroadintheir intention, specificneedsfor currentand
future mine reclamation practice are clearly articul ated.
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Table 2.0

WMI Current and Future Mine Reclamation Recommendations

Issues Recommendation
Reclamation funding options need to be provided ta
Financing proponents through mechanisms acceptable to

regulatory authorities.

Phasing of Securities

Payments should be subject to a negotiation process
between the proponent and authorities on a project by

project basis,

Mew Mines

Securities must be able to cover reclamation liability
actually incurred to that point in the life of a mine.

Operating Mines

Special consideration should be placed on those mines
where no reclamation plan exists as to identifying
securities and their phasing,

Reclamation Funds

Reclamation funds should flow through to the subject
company and taxed as regular income, The fund shouid
be sheltered from current taxation.

Post Mine Maintenace

Proponents should be released from liability when
compliance with the reclamation plan is demonstarted
and when financial and risk assurance is posted.

Reclamation Flanning

A multi sector public liason committes should have
input on the nature and extent of reclamation required.
This process must be timely and cost effective.
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Therecommendations consist of two primary foci:
1. thefunding of reclamationthrough financial securities - who pays what, and when, - with the final
release of liability, and
2. amulti-sector publicinput asto the nature and extent of reclamation.
Withrespectto“old” minesitesvery littleconsensuswasachieved. Theissuecentred aroundhow old
abandoned or orphaned sites would be dealt with in terms of liability and funding. From an
environmental perspective, joint and several liability was favoured where liability is assigned to
delinquent permit hol dersand payment made by those operators. Those partiestowhichliability has
been assigned may makeissuein the courtsif they desire. Industry rejected thisproposal asa " deep
pockets' approach of unfair allocation of responsibility. They felt:

...governments licensed and permitted these past operations, developed the statutes
and recommendations that applied to them, and benefited economically from their
operations, they should also share in the responsibility for reclaiming old sites
produced (Mining Association of Canada, 1994 p. 94).

Asaresult of thisrift, only four recommendationswere produced by thegroup (Table2.1).

With respect to mine reclamation, the WMI has placed an emphasis on financial bonding and
accountability inreclamation practice. Oneof themost significant recommendationsistheestablishment
of aliaison committee consisting of the public and multi-sector interestswho will define the parameters
of the reclamation plan. This represents a break from traditional reclamation planning that was
conducted primarily “in-house” by the proponents and in conjunction with approval agencies. In
responseto changing agendasintheminingindustry, the WMI supportstheinvolvement of stakehol ders
inthereclamation process, andinasense, placesthe public ontheagendawith mining companiesand
government. A movetowardsamore socially responsibleand responsive approach to mine approvals
and ecol ogical enhancement inthemining sector isunderway.

Thisconcept is elaborated upon by the Land Access and Information Group (LAIG) addressing

new approachesin mining, land use planning, and decision making processes. Three key concepts
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Table 2.1

WMI Old Mine Site Reclamation Recommendations

Issues

Recommendation

Liability

Efforts should continue in developing a method for
identifying responsible parties and assigning liability for
reclamation of old mine sites. These methods should
address the concerns of stakehplders,

A fund generated from government conslidated
reveriue, taxes on industry, and taxes on the consumer,
should be used to pay for the clean up of "orphaned”
mine sites.

Abandoned Mines

|
—
{

Government should encourage the exploration of old
sites through a regulatory framework which explicitly
limits a prospector’s or company s envirormental
liability to the clean up of environmental disturbances.

l

Public Image

Those in a position to assist voluntarily in the financing
of the clean-up of an srphaned mine site should be
encouraged to do so since much could be gained for
industry as a whole by such activity.

T R, R
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werethefocusof thisaspect of theWMI: mineral informationinventories/mineral resourceassessment,
participatory ability and opportunity, and ecosystem based planning. Thefirstconceptof " inventories
and assessment” isdirected at the underlying resource potential. Thisaspect isthefocusof information
gathering and understandinginmakingland usedecisions. Thesecond concept of participationrel ates
to publicinvolvement in land use decisions (including reclamation planning) in a balanced fashion.
Participation should contribute to the process rather than inhibit its progress. The final concept of
ecosystemshbased planning proposesadecision making processfounded upon environmental unitssuch
as watersheds, rather than project specific and surrounding land use units. Theoverall goal comprised
of theseelementsisto maintaintheintegrity, quality and heal th of ecosystems(Mining A ssoci ation of
Canada, 1994).

The ramifications for reclamation as aresult of the WMI may besignificant, or inconsequential,
depending upon how well therecommendationsarefollowed by government andindustry. Theuseof
mineral inventoriesand assessment i nconjunctionwith other resourceand natural featureinventorieswill
assistimmensely in defining end land use or condition options. In conjunction with increased
participation by stakeholders, it is evident that the WM perceives reclamation as an opportunity to
achieveamoresocially or ecologically beneficial usefor disturbed landscapes. The greatest impact on
reclamation planning will come from the introduction of ecosystem-based land use planning. The
incorporation of environmental unitsintothedecisionmaking processwithregardtomining applications
will expand the scale at which reclamation planning occurs. In considering the extent of mining
disturbances on ecosystems, it follows that reclamation will have to address broader temporal and
gpatial issuessuch asthe” shadow effect” asreferenced by Marshall (1982). Thecurrent day focus of
theshadow effect attemptsto account for synergistic and cumul ativeeffectsof minedevel opment upon
the integrity of ecosystems, entire watersheds, and the lifestyles of the people in the vicinity of
development. Thisconcept of the shadow effect isexpanded further in Chapter Four.

TheWMI presentsindustry, government and the publicwith significant challengeswithrespect to
reclamation. The concept of reclamation needs to be re-evaluated and redefined in order to meet

evolving public policy.

2.4 Emerging Themesin Reclamation: Summary

A distinction may be madebetweenwhat ispresently the“ stateof theart” in reclamationtoday and
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theemerging directionsof thisconcept that areleadingtotomorrow. The“ stateof theart” revealsthat

reclamation in the 1990s from a regulatory and procedural standpoint may be defined by four

characteristics:

Progressive reclamation has become the standard regulatory approach to mine closure where

reclamation isexpected to be considered at the front-end of the licensing/permitting process,

Legidation and policy have built-in incentives that rel ease portions of reclamation securities as
portionsof theimpacted areaarereclaimed according to the plansand conditions;

Reclamation practices and progress are documented on plans submitted with the proposal that
include staged plans, final reclamation plans, and yearly progressreportsover thelifetime of the

mine;

Environmental assessment isemerging asthe decision making processwith respect to how impacts
are determined, mitigated and monitored;

Emerging themesin reclamation and mining reveal aprogression from what may be termed the
“present day concepts’ listed above. Six inter-related central themes may beidentified that have the
potential toimpact how reclamationisperceived and practicedinthefuture;

The goals of reclamation have expanded from preventive management to one of ecosystems
enhancement and ecosystem planning;

It isaccepted that broader inputs are now required to truly realizethe potential of reclamation. This
includesinputsfromindustry, government, academia, thepublicandtraditional cultures;

Flexibility needsto becomeentrenchedin processesor policy affecting reclamationtoaccount for

the site specific nature of proposalsand thefindingsof ongoing research.
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e Information flow is essential to augment both flexibility and inputs into reclamation planning.
Information flow should occur between stakeholders and participants, as well as among the
scientificcommunity. Thiswill ensureadevel opingknowledgeof varyingresourcevaluesandthe

circulation of improved technol ogiesinthe practice of reclamation;

e Socia responsibility isthefifthemerging theme. Theminingindustry isslowly beginning to accept
thisposition andisbecoming morereceptiveto new initiativeinreclamation; and

e Sixth and finally, the environmental assessment process is moving away from a strictly
scientific/technical exerciseto one of inter-disciplinary and multi-sector characteristics. Thiswill
allow for theconsideration of reclamation practiceat thevarying scalesasrequiredin someof the

most recent pieces of legidation.

An analysis of mine site case studies with afocus on reclamation programs and practices will

provideinsightintoreclamation planning at new and devel oping minesin Canada.
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Chapter Three
Case Studies In Mine Development and
Reclamation

3.0 Introduction

Four case studiesillustrate the state of the present practice of reclamation at the project level.
Two mine proposals are reviewed to examine how progressive reclamation is factored into the
approvalsprocesses. The Mount Polley project wasthe last mine application to befiled prior to the
enactment of the British Columbia Environmental Assessment Act (1995) and recently received an
approval permit. TheBHPNorthwest TerritoriesDiamondsProject wasthefirst diamond mineinthe
Northwest Territoriesto be reviewed by a panel under the Environmental Assessment and Review
Process(EARP). Thisproject hasalso recently been approved with production schedul ed for October
1998.

Two operating minesarereviewed to obtain an understanding of minereclamationin practice.
Bullmoose Coal Mine and Highland Valley Copper Mine are in operation in British Columbia.
Bullmoose has been producing since 1983 and Highland Valley Copper isalarge scale copper mine
handling massive volumes of waste rock. The case studies are important because they place
reclamation in the context of large developing mines and provide insight as to how reclamation is
approached on an operational level.

Mount Polley Mine, British Columbia

TheMount Polley minewill bean open pit copper and gold minelocated near WilliamsLakeinthe
Cariboo region of British Columbia. Mineactivitieswill disturb 556 hectaresof land. Thisincludes
threepits, twodumpsites, tailingsstorage, theplant/mill site, roadways, settling pondsand overburden
stockpiles. Powerline disturbances remain to be determined. The Environmental Baseline Report
(Hallam Knight Piesold, 1995) statesthat all of the disturbed areas will be reclaimed to the original
capability once mining has ceased. Thelife-span of the entire operation is anticipated to be thirteen
yearswith peak production averaging 105,000 tonnesper day.

Thedocumentati on onreclamation consistsof areclamationand closureplanthat dividesthemine
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siteinto reclamation unitswith land usegoal sand reclamation strategiesfor each unit. Thesignificant
elementsof thereclamation and closure planfor theminedevel opment include: reclamation/land use
objectives, post mining landforms, reclamationunits, reclamation strategy, reclamation methodol ogy,

and thereclamation research program.

Northwest Territories Diamonds Project, Northwest Territories

TheNorthwest TerritoriesDiamond Project isdevel opingadiamond mineintheLacdeGrasarea
of the Northwest Territories. The mine project consists of five kimberlite pipes four of which are
located withinafew kilometresof oneanother north of Lac de Gras, whileafifthis29 kilometressouth
east and adjacent to thelake. Themining method isto beginwith open pit proceduresat all pipesand
continue with underground mining at two of the pipelocations. The estimated life of the mineistwenty-
fiveyearswith an annual wasterock production value of 35to 40 milliontonnes. The operationwill
produce disturbances directly associated with extraction and production consisting of waste rock
dumps, road construction to access and transport materials, acentralized processing plant, atailings
impoundment, an airstrip, work camp, power plant and associated facilities. The proposal has
undergone an environmental assessment and in 1996 the Report of the Environmental A ssessment Panel
was released (see CEAA 1996). Thisreport recommended the approval of the diamond mine with
conditions. The approach to reclamation and methods that will be employed in the Northwest
Territories Diamonds Project dividesthe minesiteinto reclamation unitsand definesthereclamation

criteriafor each unit.

Bullmoose Mine, British Columbia

Bullmoose Operating Corporation minescoal 87 kilometressouth of Chetwyndand 40kilometres
west of Tumbler Ridgein British Columbia. Mining operationsare situated in higher elevations between
1300 and 1800 metres, whiletheplantisinavalley at 1100 metres. Coal production began at thesite
in 1983 and asarequirement of licensing the Annual Report on operationsdocuments the reclamation

program undertaken on ayearly basis.

Highland Valley Copper, British Columbia
HighlandV alley Copper isoneof thelargest base metal mining complexesinNorth America. The
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mineislocated in the southern interior of British Columbia, approximately 80 km southeast of
Kamloopsand encompassesadisturbanceareaof 5,900 hectares. Themineproducesapproximately
370million poundsof copper and4 million poundsof molybdenumannually. Reclamation planning at
the mine site may be divided into two related, but distinct categories. ThefirstisHighland Valley
Copper’ suseof aland management program known asReclamation Scheduler. Thisprogramisused
totrack minerelated disturbancesand modificationsmadethereof onanannual, five year, minelife, and
decommissioningbasis. Thesecondkey elementtoreclamationat Highland Valley Copperisanintense
research/application program designed to provide quantitative measures of reclamation success of
specific treatments and trial's, and to identify and implement techniquesto improvereclamation at the
minesite. Together, thesetwo programsareintendedto progressively reclaimtheminesitetoastate of

self-sustainability and to protect water quality intheareaover thelife of themine and post closure.

3.1Reclamation Land Useand L andform Objectives

Mount Polly: The primary objective of the reclamation planisto return all mine-disturbed areasto an
equivalent level of capability to that which existed prior to mining on an average property basis. Thisis
tobeachieved by preservingwater quality, stabilizing engineered structures(dumps, tailingsand pits),
the removal of roads and equipment, integration of the disturbed lands into the landscape and the
establishment of self-sustaining vegetativecover. A description of theanticipated landformsuponfull
reclamationindicatesthat themost significant landform changeswill bein areasof open pits, wasterock
dumpsandthetailingsarea. Thereclamation of themill area, road corridor and powerline corridor will

producetheleast significant change from pre-mining conditions.

Northwest Territories Diamonds Project: Three reclamation goalsareidentified for the diamond mine
project: the provision of stable physical land forms, the re-establishment of productive use of theland,
and the protection of water resourcesof theproject area. The objectivesof thesegoalsaimto provide
post-mining habitats, allow for continued use of the natural and cultural resources of the area by
Aboriginal peoples, and protection of thequantity and quality of water intheproject area.

Thelands reclaimed from the mining disturbance propose to return the areas to wilderness uses

such asamigrationroutefor caribou, grazing, and denning areas for other wildlife species. Theland use
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approachfor reclamationincludesthedivisionof impacted areasinto reclamationlandscapeunitseach
with a specific reclamation strategy. It is believed that a mosaic of reclaimed areas in terms of
landscape and vegetation patterns will support a variety of land uses and meet the prescribed

reclamation objectives.

Bullmoose Mine: Theprimary activity during operationsisthegrading, seeding and planting of disturbed
areaswheretested applications have been proven. The Bullmoose rehabilitation plan states asitstwo
main objectives; 1) the re-establishment of wildlife habitatswithinthe minesite, and 2) thereduction of
erosionand pollution prevention, and thestabilization of soilsthrough vegetationand water management.
Theseeffortsarecons stent with existing legid ativeand regul atory requirementsinreclamationwhich
emphasizesitestability, public safety and pollution prevention.

Highland Valley Copper Mine: The land use objectives of the reclamation program at thismineinclude
devel oping a self-sustai ning vegetati on cover using acombination of agricultural and nativespeciesto
achievespecificland useobjectivesfor disturbed areas. Theprogramaimstoachieveaproductivity on
the reclaimed land equal to what existed prior to development on an average property basis, and to
ensure that water quality in the mined area conforms to government guidelines set by the British
ColumbiaMinistry of Environment Landsand Parks.

Mine plan reclamation informationiscollected to assessthetonnage of suitable overburdenthatis
availablefor reclamation purposesand thenumber of truck hoursit will requiretotransport fromthepit
areastothereclamation sites. Thisisanimportant el ement of reclamation planning at Highland Valley
Copper since the size of the truck fleet isfixed and it isimperative to know how much time will be
availablefor thetrucksto contributetothereclamationeffort. Itasolinksreclamationactivitiesdirectly

to therate of oreremoval andtheimmediateavailability of soilsand overburden stocks.
3.2 Reclamation Unitsand Scheduling
Mount Polly: Thereclamation approach dividestheminesiteinto six reclamation unitsbased uponthe

type of material and the potential reclamation strategiesto be applied in each unit. Theseunitsare

defined according to disturbance categories: the mill facilities, open pit walls, open pit ramps and
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benches, wasterock areas, thetailings area, accessroads and the powerline corridor. For each unit a
proposed |and use obj ectivehasbeen devel oped and thereclamati on measuresthat will beundertaken
to meet these objectives expressed.

Themill and plant areaunit will becleared of hazardous materials, whileall buildingandfecilities are
to beremoved and salvaged. Foundationswill be cleared and effortsto re-establish vegetative growth
will beundertaken. Open pit unitsareto befenced and signedwithwarnings. Inaddition, pit benches
and edges will be re-sloped where possibleand seeded if required toimprove aspect. Theremainder
of theopen pitswill beflooded through groundwater flow and theredirection of precipitationand runoff.

Itisestimated that it will take 160 yearsto fill the pitsin this manner. Waste rock unitswill bere-
slopedto 2:1 and seeded and planted to prevent erosion and to enhance wildlife habitat opportunities.
Thetailingsareaunit will bereclaimedtowetland and forested through soil enhancement and drainage
manipulation. The embankments and dams will be graded, seeded and planted, again to prevent
erosion and increase habitat inthearea. Accessroadswill havetheir cutbanksre-sloped and natural
drainage pathways re-established through theremoval of culvertsand re-contouring of these areas. The
powerlineright-of-way, if nolonger requiredinthearea, will havethefacilitiesdismantled and salvaged,
whilethecorridorswill beleft to natural regenerationwith someseeding and plantingin moreheavily
disturbed areas.

The reclamationstrategy providesthetimeframeat which reclamati on objectivesareexpected to
berealized. Thesearederived primarily fromidentified orereservesand anticipated productionrates.
Three phases of reclamation comprisethe Mount Polley plan beginning immediately after construction.
Stabilization and erosion/sedimentation prevention are prioritiesearly on throughout thefirst year of
operations. Phasetwo continuesuntil theopen pitsarefully developed, inthiscasetwelveyears. This
phase emphasizes revegetation, and aresearch programs to test new techniquesin reclamation. In
addition,amovingfiveyear planwill bekept todocument theyearly reclamationinitiativesand serveas
areporting deviceto theregulatory agencies. Thefinal phase of the strategy focuses on closure and
decommissioning of themine. Reclamation at thisphaseisanticipated to continueseveral yearsafter
operations cease and includes monitoring until it is safe to de-commission the mill, thetailings

impoundment and the waste dumps.

Northwest TerritoriesDiamondsProject: The use of reclamation units servesto provide aframework
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onwhich specificreclamation strategiesmay bebuilt. Each unitisdiscussedintermsof final surface
configuration (grading), substratedevel opment (soil construction), and vegetation patterns.

Explorationunitsincludecamps, underground portal s, wasterock areasand water control facilities.

It is proposed that structures will be cleared and removed, portals sealed, obtrusive landforms
contoured tothesurroundingtopography, andtherestoration of natural drainage patterns. Revegetation
will takeplaceinareasof higherosionsusceptibility, otherwisenatural recol onizationisencouraged.

The mine operations unit includes water control, the tailings pond, waste dumps, the plant site,
roads, and pits. A number of diversionchannels, dams, drainagefacilitiesand sedimentation pondsare
part of the diamond mine project. These elements are to remain after mining operations have been
concluded, andwill serveasriparian habitat, esker complexesor wetland areas. Thewastedumpswill
be sloped to 2:1 and revegetated. Re-contouring will also be undertaken to provide additional
microhabitatsfor wildlife and plant species. The plant site consists of the mill, camp, airstrip, power
facilitiesandassociatedinfrastructure. All surfacestructureswill beremovedaswell assewagefacilities
and fuel storage areas. Foundationswill be capped with waste rock and re-contouring of these areas
will attempt torestorenatural drainagepatterns. Theairstripistoremainto serveasanemergency strip
for aircraft in the area. Some of the roads will be re-contoured and revegetated to blend with the
surrounding landscape, while otherswill remain behind to serveastravel corridorsand relief areasfor
caribou. Larger roadsbetweensiteswill remainassimulated eskersfor habitat provision. All culverts
will be removed and re-contouring conducted to establish the appropriate drainage patterns around the
remaining roadways. Theopen pit areasof theminewill beflooded through direct preci pitation, runoff
and groundwater seepage. Thetotal timetofill all of theestablished pitswill be212years. Theearliest
flooding will be completed at oneof the pitswithin six yearsof post extraction. Safety measuresaround
the pitsincludethe use of wasterock to construct windrowsaround danger areas. The completion of
these reclamation measures in each unit of the mine operation is believed to be sufficient to meet
reclamation and land usegoal sstated in the Environmental | mpact Statement.

Thescheduling of reclamationisidentified for four elementsof minelife. Theinitial reclamation
program will address disturbances associated with exploration and development of the mine. The
operational program consi stsof reclamation activitiesassociated with mineoperationssuch ascapping
andtopdressing of wastedumps, and thereclamation of tailing pond cells. Inthedecommissioning and

closurestages, reclamationwill involvefacilitiesremoval and theestablishment of stablelandforms. The
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fourth stage of scheduling accountsfor temporary closureof themine. Inthisinstancethestability of
areas affected by the operation isthe main concern. Progressiveremoval, construction and reclamation
of many of theminecomponentswill minimizetherisksintheevent of atemporary closureof themine
Ste.

Highland Valley Copper Mine: Reclamation Scheduler isacomputer program utilized by Highland
Valley Copper since1993. Theprogramreceivesdatainputsfromminesitedevel opment activitiesand
coordinates mine reclamation planning across the entire site over the course of operations. Prior to
1993 reclamation was driven by the devel opment of yearly reclamation plansand coordinated with a
simple spreadsheet program (Lotus 123). Y early reclamation plansprioritized areasfor reclamation
andthen devel oped specific projectsfor eachlocation (scarification, fertilizing, seeding). Equipment
requirements, labour needs and projected reclamation yields (hectares) are then determined and
organized on the spreadsheet program. Theadvantage of Reclamation Scheduler isthat much of this
information can now be entered and reclamation plans, schedules, and budgetsderived onayearly, 5
year, minelife, anddecommissioning basis. Thisnew approachemployedat HighlandV alley Copper
consists of information inputs, costs determination, mine plan reclamation development, and the
production of work forecastsand summary reportsfor theannual reclamation report.

TheHighlandValley Copper minesiteisextremely largeand requiresasophi sticated approachin
planning reclamation. The siteisdivided into five work zones consisting of the Highmont, Lornex,
Valley and Bethlehem pit areas, and the Highland Tailings Pond. Each zoneis divided into work
locationsassociated with plant sites, pits, wastedumps, tailingsareas, and other infrastructuresuch as
roads and power rights-of-way. For the purposes of reclamation, 20 disturbance types have been
identifiedthat may occur acrosstheminesiteand areclassified according tothereclamationtechniques
necessary to returntheland back to aproductivestate. Disturbance categoriesincludegroupings of flat
disturbances, disturbanceswith slopesgreater than 10%, tailingsponds, pit walls, and areaswhereno
reclamation preparationisnecessary (flooded areas). Reclamation techniquesthat may beappliedto
each disturbance category may include scarification, leveling and capping with rock or overburden,
resloping, rounding, and seeding.

For each work zone and sub-locations, reclamation plannersassign adisturbance classwhichwill

then dictate the reclamation techniques to be applied at each specific location across the mine site.
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From herethereclamation planner determinestheresourcesrequired to completethesetasksinterms
of the equipment hours required, the tonnage of overburden or capping material necessary, and the
hectares of disturbance to be reclaimed.

Reclamation Scheduler is able to generate two primary forms of output. The first isthe work
location output. Thisfileisanupdateof thegroundinventory asitrelatestotheinformation entered at
the beginning of the process. In other wordsit representsthe progress of groundwork that has taken
place over the year at each work location in each work zone. The second form of output is the
summary report. The summary report containsall relevant datafor reclamation activities during the
planningyear. Thisincludesthefinancial cost of theperiod, hectaresreclaimed onflatsand slopesover
fiveyearstothegivenyear, equipment required and theexpected versusactual reclamation costsover
the year.

The use of thistool inreclamation at the Highland Valley Copper minesite servesto control and
target areasfor reclamation preparation and revegetation and to monitor the costs, equipment usage,
material uses, ground prepared and ground vegetated. 1naddition thespatial information with respect to
wherework hastaken placedirectsfuturereclamation planning effortsin theyearsfollowing.

The collection of the information required to run Reclamation Scheduler enables the mining
company to plan reclamation anywhere on the site and have animmedi ate determination of thefinancial
costs, labour required, and theequi pment necessary tomeet their planning objectives. Itisalsoupdated
as areas are reclaimed enabling the forecast of future reclamation efforts, changes to previously

reclaimed areas, and acurrent picture of the status of reclamation at the mine.

3.3Reclamation Vegetation

Mount Polly: V egetationinitiativesat Mount Polly includesitepreparation, soil salvage, growthmedia,
and species selection.

Northwest TerritoriesDiamondsProject: Substrate development is an important component of the
DiamondsProject revegetation program. Substratedevel opment emphasi zestheproduction of healthy
soilsor substrate to foster healthy vegetative growth on disturbed areas. Thisdevelopment program

includestheundertaking of asoil inventory toidentify potential soil salvageareas, salvaging, andthe
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applicationof soilstodisturbed areastargetedfor revegetation. V egetativereclamationfocuseson how
todevel optherequiredbuilding block tofacilitate successional stagesinplant growthondisturbed sites.
Assuch, reclamation vegetation is strongly connected to the reclamation research program that will
identify which speciesare appropriate to meet thisgoal. The vegetation of asitein practicewill begin
with the establishment of pioneering species consisting of various seed mixturesthrough avariety of
methods (hydroseeding, broadcast seeding, drill seeding and air seeding). Permanent cover is
dependent upon naturally invading specieswhichwill bemonitoredfor success.

BullmooseMine: The focus of the rehabilitation program has been on research, seed mixture
development, planting and habitat development. The 1995 program consisted primarily of the re-
contouring, soil coverage, seeding, and fertilizing of waste rock areas. In addition, tree and shrub
planting wasundertakeninexposed areasof suitableslope. Habitat devel opment wasconducted with
the placement of large rocks at the base of mined rock piles. Prepared sediment pondsweretreated
withtheaddition of cat tails, bulrushes and sedges, and thetailings dam was seeded and planted with
deciduouscuttingswhereit had reached|evel sof highwater. Ongoing monitoringisconducted on-site

toidentify potential hazardsand track air and water quality.

Highland Valley Copper Mine: The vegetation reclamation program at Highland Valley Copper is
thoroughly integrated into the reclamation research program. This program emphasizes species
sel ectionand operational techni quesused throughout theminesitetolearnmoreabout thesitespecific
requirementsof reclamation practicesat sitesof disturbance. Theprogram consistsof anumber of land
and water related projects and the monitoring of reclaimed sitesto determine productivity, assess
speciescomposition, foliar nutrients, metal concentrations, treeand shrub survival andgrowth, andthe
aquatic productivity of lakesand ponds. Additional studies conducted by Highland Valley Copper
includerecontouring requirementsto reclaimwasterock sites, identifying suitableoverburden materials
for capping mine wastes, the inoculation of grass species with nitrogen-fixing bacteria, and the

devel opment of apassive wetland system to remove metalsfrom discharge water (Jones, 1996).

3.4 Reclamation Resear ch
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Mount Polly: Theresearch program servesasadeviceto devel op themethods, material sand protocols
to achievetheland useand reclamation objectivesfor each unit. Thisincludesextensiveinventories of
soils, vegetation, wildlife, habitat, metals uptake and acid-base accounting. The emphasis of the
research programisto establish growth onthedisturbed sites.

Northwest TerritoriesDiamondsProject: The research program is an ongoing effort throughout mine
operations to assist in meeting the goals of reclamation in the most efficient and effective manner.
Research will be conducted in test plotsinvestigating seed mixes and plant growth materials, shrub
transplants, habitat potential and slope stability and erosion control.

Highland Valley Copper Mine: Reclamation research is deemed to be the foundation of successful
reclamation planning and practice at this mine development. The program is divided into two
components. Thefirst isan assessment and monitoring program designed as on-going efforts and the
evaluation of thesepracticestodeterminetheir success. Thesecond componentisthepredictivestudies
research program. This program seeksto address specific areas of concern and to provide data that
canbeuseful infacilitating futurereclamation planning and decommissioning. A sampleof themany

projectsundertaken and ongoing at thisminedevel opment aredescribed bel ow.

Trojan Pond Fishery Project: Thisproject focuses on the establishment of fish speciesin Trojan Pond,
the former tailings impoundment area for the mill operation that closed in 1985. An experimental
stocking program was established to determine the potential of this pond to support afishery and to
examine the metal uptake of the fish in the pond. This project isajoint effort between the mining
company and the British ColumbiaMinistry of Environment, Landsand Parks. 1n 1991 the pondwas
stocked with 1,500 Kaml oopsrainbow fry and stocking has continued through to 1996. Sampling of
the trout began in 1993 and the results have been extremely positive. Fish growth has been above
averageandfor themetal sassayed, Trojanfish containlessthantheaveragefor uncontaminated British
Columbial akes(Jones, 1996).

In 1995, the project was expanded to the construction of aspawning channel to allow maturefish
to spawn and eliminatereabsorption of fisheggsinfishisolatedtoasingul ar water body. Thespawning
channel has a so proven to be successful with 136 using the channel in 1995, and over 150 in 1996.
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Cattle Grazing Experiment: This experiment began in 1992 to assess the impact of elevated
molybdenum forage on beef cattle. The project wasapartnership between Highland VValley Copper,
Agriculture and Foods Canada, and the British Columbia Cattleman’s Association. Grazing was
permitted by a sample of beef cattle throughout the summer of 1994 on 55 hectares of revegetated
Bethlehem Maintailings. Thecattlewerethenalsofedtailingsgrownhay. This project isongoing and
the results have not be published to date.

PassiveWetland System Experiment: Thisprojectisdesignedto determinethefeasibility of usingnatural
processes to reduce metal concentrationsin discharge waters. It isbelieved that alow maintenance
treatment optionmay beavailabletoreducemetal concentration by utilizing aquatic plantsand sul phate
reducing bacteriainawetland setting. A closedwetland systemwasconstructedwith controlledinflow
and outflow to determine thelimitations of awetland system. Thisproject involvesthe use of a49,000
litresteel tank modifiedto simulateapond, theaddition of acoarsegranul ar substrate(gravel), sulphide
reducing bacteria, and producing anoxic conditions (free-floating aquatic plants - Duckweed). Results
as of 1995 indicate that the system is effectively reducing molybdenum concentrations based upon
inflow and outflow comparisons. Futureexperimentshopeto determinethequantity of minewater that
can be treated effectively using this system (Jones, 1996).

Other monitoring and assessment, and predictive studies being undertaken at the Highland Valley
Cooper Mineinclude:

o Productivity Sampling: themeasurement of biomassto assesstheperformanceof reclaimed
Stes.

o Species Composition Sampling: to provide a measure of species diversity based on
measuresof percent cover, number of species, and relative abundance. Thisinformation
contributesto therefinement of seed mixturesfor reclamationto achieveself-sustainability at
reclaimed sites.

o Foliar Nutrient Assessment: to provideinformation respecting therequirementsof
maintenancefertilizer applicationsandto determinethestability of siteswhere  fertilizer
applicationshave been discontinued.

o Metal Uptake Assessment: the study of metals(molybdenum, copper and sulphur) in
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foliageto determinetheforage suitability of reclaimed sites. Thisisalso part of the
cattle grazing experiment.

e  Growth Performanceof Native Treesand Shrubs: to provide performance rates of species
with respect to growth characteristics and site characteristics to determine which
speci esflourish best and under what sitespecific conditions. Thisincludesspecies

sampled, material (s) inwhichthey were planted, slopeand aspect.

e  Aquatic Monitoring of Mine L akesand Ponds: to understand growing conditionsat these
sitesand theinfluence of mine drainage on natural pondson theproperty. Oneof thekey
aspectsof thismonitoring processwasto determinethe potential of the ponds to perform
biological removal of metalsfrom mine drainage.

e  SitePreparation and Resloping Requirementsfor Waste Rock: to assesstherelationship
between specific siteconditions(slopeand aspect) anditseffect on establishing vegetative
cover.

o Evaluation of Reclamation Suitable Overburden M aterial: to understand theuseful nessof
thesubstantial volumeof overburden material sreleased with pit development. Overburden
materials present an opportunity as a capping surface over waste rock to establish the
growing conditions necessary to reclaim the waste dumps.

3.5 Overview of Current Reclamation Practices

Itisevident fromthecasestudy overview that anumber of generalizationsmay bemadewithrespect
to mine planning and operation and the role of reclamation. Common to all sitesisthat progressive
reclamationisnow the accepted practice. With respect to reclamation plansthe use of mineunitsand
reclamation measures to address disturbances is the favoured approach inlong term reclamation
planning. The scope of the issues confronted in the mine plans were also common, and could be
described asbeing limitedtotraditional practicesinreclamation, namely:

e theemphasisof reclamation asasite specific activity stressing thetesting of vegetative coverage on
varioussurfacedisturbances;

e there-contouring of areasto aplanned and stabletopography;

e public safety/hazard issues, and

e habitat regeneration.
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Absent from thereclamation plansand programs are effortsrel ating to the wider systemsthat surround
the disturbed areas and how reclamation relates to traditional land uses prior to development, or
opportunitiesfor thefuture. Withthe exception of the Northwest Territories Diamonds Project, no plans
mention how reclamationwill enhancethefinal |andscapesversussimply mitigatingimpacts, or how cultural
connections to the area will be re-established. Reclamation plans and programs are still too narrowly
focussed. Reclamation strategiesincludeno initiatives beyond project boundaries.

Highland Valley Copper hasbegun areclamation research programtoreturn thesiteto aself-sustaining
natural state. The size of this mining operation and the numerous reclamation activities that are being
undertaken require an effective land management system to coordinate, monitor, and plan reclamation
initiativesthroughout thelife of themine. Theuse of Reclamation Schedul er asaland management data
base for reclamation enables Highland Valley Copper to methodically manage all aspects of thismine
development for reclamation activitiesinthe short and long term. Thisapproachisalsointegrated witha
budgetary component enabling theimmediate assessment of financial, labour and equipment resourcesto
undertake many of the tasks schedul ed for implementing their reclamation plan. Thisreclamation effort
representsan extremely sequential, focused, and researchintensivetypeof program.

Thecasestudiesillustratethat the primary emphasisof reclamation in the United States and Canadais
site stability and the re-establishment of ground cover. Thescopeof minereclamationtendstofocusonsite
remediation within the context of the scientific paradigm consisting of test plots and experimental sites.
Whilethisisan essential element inthe process, alone, it isinadequate. Missing isthe broader aspect of
minereclamationanditsroleinthecommunity; including thetransfer of thesitefromthemining company to
the previous or future owners.

Duetothecharacter of the case studiesand theearly stagesof mining of each site, thefinal closureand
reclamation conditionsof theminesispresently undetermined. Withaprogressiveapproachtoreclamation
thefinal landscape form should soon follow themine closure. However, not all mines practice progressive
reclamation. Recent work by McKennaand Dawson (1997) indicatesthat theclosureplansfor minesand
the performance goals for the final landscape are often poorly defined. In asite review of 57 minesin
Canada and the United States the authors found that closure plans (taking on average 9-18 monthsto
develop) were often out of date once excavation of the mine site had progressed. They noted that
performance goals for the end land use were often poorly identified and that performance criteriafor the

reclaimed landscapewererarely defined and followed with post-closuremonitoring activities.



58

A second important aspect to the assessment done by McKennaand Dawson (1997) dealswith the
liability associated with mineclosure. They noteintheir survey that in many of the case studiesthe mine
company is unwilling to hand back the site to the original owner for fear of liability with respect to
maintaining the site. Given the potential liability of aminesite, ownerstendtoretainthesitesindefinitely in
ordertoavoidpotential law suits. Intheend, this*liability trap” preventsthetransfer of land ownershipand

afinal reclaimed landscape. Theauthorsnote (p. 16),

...thereis a “ certification barrier” (neither mines nor regulators are attempting to certify
land) and a “ transfer barrier” (the mines don’t want to give up the land and the original owner -
usually the crown — doesn’t want the land back). Until these two barriers can be overcome by all
levels of government working with the mines, the notion of “ temporary use of the land” is not being
fulfilled asintended.

Thus, the custodianship of thefinal landscapeisheldinlimbo asaresult of thelack of adefined end-use
landscape and theresponsibility for accepting thelong term maintenance of thesite. Present reclamation
regulationand practicestendtofail inidentifyingafinal |and use, defininglandscapeperformancecriteria,

and in determining of custodian responsibilities.
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Chapter Four
A Conceptual Framework for Mine
Reclamation

4.0 StrategicVisions

Itisimportant to possessavision of theway aminesite shouldlook after the oreshave been taken,
thefacilitiesremoved, and theland re-sculpted. A vision of apreferred landscape hasto be described
followed by aset of sequential reclamationactivities, structuredtotake placeaseach phaseof mineral
development unfolds. Reclamation should not bethefinal set of on-site actions; rather aprogressive
sequence of many activities beginning, and integrated, with the earliest stages of exploration and
devel opment planning. Reclamationisnot an afterthought; itisafront-end issue that to be successful
must start at the beginning and continueuntil thevision becomesareality. However, thisvision must
alsobetempered by theinherent uncertai nty associated with mining operations. Thenatureof deposit
geol ogy can be unexpected over thelife of amineand asaresult, changesin mine devel opment and the
materialsavail ablefor stabilization and reclamation of disturbancesmay takeplace. Therefore, avision
for reclamation must recognize the dynamic nature of mining.

Thecultivation of such avision and how it isintegrated and applied in the activities of exploration
and mine site planning represent two of the greatest challenges in reclamation planning today. In
addition, the emerging directions of reclamation as described in Chapter Two present reclamation
planners with a complex agenda in order to meet these directives. Reclamation must incorporate
concepts such as integrated resource management, ecosystems, environmental assessment and
sustainability. Only in this manner can reclamation address land stress and disturbance as an

opportunity; and thelandsimpacted by mining astheresourcethroughwhichthisopportunity isrealized.

Thischangein reclamationis proposed through the devel opment of Regional Reclamation Plans
(RRPs) in areas of existing and potential mine development. A Regional Rehabilitation Planisadoctrine

prepared collaboratively by the stakehol ders of an areain which resource extraction potential exists.
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Thedevelopment of an RRPmay takeplacein an upper tier regional planning processor triggered by
an application for large-scale development as with the requirements of the environmental impact
assessment process. The contents of an RRP may be based upon identified and validated valued
environment components: those aspectsof theenvironment for which thereis professional and public
concern. In this manner the RRP establishes “the guideposts’ of development and the goals and
objectives of reclamation in the event of environmental disturbance. Once an RRPis prepared and
adopted it assumes the role of a strategic document into which future mining, or other large-scale
devel opments such asapipeline, must feed into and direct their reclamation practices. Inessence, an
RRP capturesthe broader issues of the*“ shadow effect” related to large scale development, in particul ar
mining, and worksinward from acollaborative vision of the broader |andscape system to the sites of

disturbance and impact.

4.1 TheBasisfor Regional Rehabilitation Planning
Two main concepts are essential in Regional Rehabilitation Planning: an ecosystems approach and

theempl oyment of integrated resourcemanagement princi plesin thedecision making process.

| ntegrated Resources Management

Integrated resources management incorporates social values and preferences as an information
resourceinthedecisionmaking process. It aimstodirectly involvepeopleinissuesidentification, data
analysisand alternatives sel ection at variouslevel sof the process (Armour, 1990). Publicactionand
participation is considered to be akey element in attai ning sustainability in the mining industry and
thereforemust play aroleinthe development of a description of the post minelandscape. Bringing
stakehol dersinto thedecision making processbuildsupon theactivity of turning “knowledge-to-action”,
to onethat promotes“ knowledge-to- consensus-to-action” (Friedman, 1987). It isameansto identify
valued environmental componentsin aregion and requires a decision framework that incorporates
stakeholder participationin defining and building aRegiona Rehabilitation Plan.

Withtheincorporation of additional valuesand stakehol dersinto thedecision making process, itis
imperativethat thisprocessbeculturally relative, that is, whereanumber of culturesareinvolvedin, or
affected by, amanagement decision, itisimperativethat environmental changebeconsideredwithin

more than one frame of meaning. For example, Edelstein and Kleese (1994) have noted that impact
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assessment can be atool of cultural homogenization, where values that stray from the dominant
paradigm (westernval ues/culture), areabsorbed and moulded withinarational processrather than seen
asan alternativethat may lead to entirely different results. Inthe case of mining, thismay mean that
while theimpactsand mitigation surrounding mining operationsmay beacceptableor evendesirablefor
oneculture, they may befar from sufficient, or eventolerabletoanother. Thisscenarioisparticularly
true in the Canadian North where western regulatory structures need to facilitate land use and
development among anumber of varying cultures.

Attemptstoincorporatewhat isoften called Traditional Ecological Knowledgeintothedecision
processcanuseformsof collaborativedecision making (Cortner and Moote, 1994; McLain and Lee,
1996) aimed at striking abal ance between utility and environmental interests. Collaborativedecision
making is a method of integrated resources management designed to allow for a wider range of
stakeholders to play arole in policy development and implementation. It isevident that such an
approach to decision making is not temporary and may have application over a broad spectrum of

environmental issues. AsCortner and Moote (1994) note:

A growing interest in public involvement...indicates professional recognition of the
legitimacy of the claims that various groups are making on natural resources and the
need to involve these voices in decision making (p. 169).

Thisisparticularly relevant in Canadaasindicated by the Whitehorse Mining Initiative (\WMI). The
WMI has recommended the use of multi-sector publicliaison committeesin determining thenatureand
extent of reclamationrequiredfor mining projects(WMI, 1994). Inthecontext of regional rehabilitation
planning, thechallengeishow toincorporatetheseinterestsinto thedevel opment of areclamationplan
and/or program. The use of Regional Rehabilitation Plans will serve to express these values and

interestsin ameaningful way and contributeto the practice of reclamation in thefield.

An Ecosystem Approach

An ecosystem approach in environmental management involves considerations that emphasize
natural boundariesdefined by integrated biotic, abiotic, socia and cultural systemsof theenvironment.
In thiscontext, an ecosystem perspectivein minereclamation affectsthe scalesat whichweperceive

andimplement reclamation planningintermsof timeand space. In 1982, Marshall alludedtothisasthe
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shadow affect, wherethe various stages of mining possessthe potential to alter ecosystem propertiesat
local regional and global scales over varying periods of time. However, Marshall was specifically
addressing pollutantsgenerated on siteand deposited at adistancefromtheoperation by air pollution
(sulfur, mercury, arsenic,), water pollution (acid rock drainage, sediment run-off) and noise pollution
(blasting, trucking). Whiletheseaspectsof theshadow effect areimportant, they areincomplete. More
information on transitory impacts are needed asthey relateto landscape systems such aswildliferanges,
community valuesand perceptionsof theland, and how mining affectssuch elements.

An ecosystem approach introduces new considerationsinto the shadow effectsof miningsuch as
cultural scales, the need toidentify theimpacts of mining and the measuresthat will be used to mitigate
theseimpactsonvarying cultures. Humanandenvironment rel ationsareculturally specificand canvary
from oneregion to another forming rel ationshi psthat have been termed socio-ecosystems (Meredith,
1995). Thisisparticularly relevant in the north where the documentation of Traditional Knowledge
needs to be incorporated into the decision process of mining to account for and sensitize impacts
affecting traditiona institutionssuch ashunting grounds, trapping linesand the beliefsand identity of
Aborigina peoples(Keith, 1996). Theuseof RRPsisameansto expresstheseconcerns.

Anecosystemapproachinregional rehabilitation planningwill requiretheassessment of potential
impactsat greater scalesthan traditionally incorporated in mine proposals. Thiswill include: 1) the
integration of mine site planning with a strategic vision of aregion or watershed as developed and
presented by relevant stakeholders; 2) the assessment of varying resource val uesand the potential threat
mining operationsmay poseto theseethics; and, 3) themeasuresthat will betaken, onand off themine
site, to minimize impacts and work towards the betterment of the region or watershed as awhole
(Wyantetal., 1995). Thegreatest concernsinadopting suchamethodinreclamationmay lieinthat, as
the scale of consideration increases (from the site specific to the watershed or bio-regional levels)
stakeholdersincrease, and the compl exity of the parametersto be considered inthe decision process.
Asaresult, it becomesmoredifficult tointegrateall elementsequally into areclamation planor program.
Ingeneral, opportunitiesfor inequity risesignificantly with theapplication of an ecosystems approach
(Armitage, 1995). Therefore, what isessentia inany reclamationdecisionframework istheacquisition
and coordinationof information anditsintegrationinto adecisionframework that can eval uatetheissues
at a manageable scale. The key is to highlight the linkages and relationships among sources of

information. Methodsof information acquisition, coordinationand understanding arereadily available
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amongst the principles of environmental impact assessment. The application of these principlesin
reclamation planning in both a formal and informal manner, may provide the tools necessary to
incorporate integrated resources management and an ecosystems approach to reclamation in mine
devel opment.

4.2 Regional Rehabilitation Planning

The preparation of a Regional Rehabilitation Plan can be achieved through the application of
environmental impact assessment el ementswithintheplanning and approval sprocess. Theseelements
form the basic building blocks of environmental assessment and are comprised of actions such as
screening, scoping, impact prediction, and monitoring. Figure4.0illustratestheconceptual relationship
of environmental assessment and aRegional Rehabilitation Plan. The application of environmental
impact assessment principlesinregional rehabilitation planning permitsfor theassembly of necessary
information and providesfor theinputsrequiredinthedecision processto maintainthebiotic, abiotic
and social/cultural environments of landsimpacted by mining. The use of thistechnique expands upon
theconcept of reclamationfromameasureof mitigationtoaprocessthat isdesignedtoestablishgoals
in environmental enhancement and coordinate activities towards this goal. This process may be
conductedinaformal sense(wheretriggered by legidation), or informally, asaprocedureundertaken
by an upper tier planning authority intheanticipation of resource devel opment.



64

Figure 4.0
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A Regional Rehabilitation Planwill contributeto the preparation of reclamation plansand programs
by development proponents. Procedurally, this concept may be expressed as one that develops
reclamationasaprocessthat runscongruently tothedevel opment and application of theminesiteandis
consistent with an approved Regional Rehabilitation Plan. A Regional Rehabilitation Planwill provide
theopportunity tofurther bring reclamationtotheforefront of theapproval process. Withinthelicensing
and impact assessment processes, reclamation could adopt a much larger role. Procedurally, the
devel opment of aRegional Rehabilitation Plan could consi st of threestepsthat incorporateprocedures
in impact assessment and are applied within the mine approval process or an upper tier planning

Process.

4.2.1 Building a Regional Rehabilitation plan

Asameans to regulatory approval, reclamation and the development and implementation of a
Regional Rehabilitation Plan should consist of three connected steps. At each step acombination of
EIA methods are invoked to contribute to the development of this plan through theidentification of
issuespertinent to minedevel opment, theassoci ated impacts, and val ued environmental components.

Step One: Stakeholder Groupsand DataAssembly.
This step involves the assembly of the relevant interests to participate in preparing a Regional
Rehabilitation Plan. Thismay beaccomplishedthrough ascoping and screening exercise.

Scoping and Screening:

Scopingisthepreliminary stepinreclamation planning. Atthisstagethenecessary information and
participantsareassembled. Thisincludesthedocumentation of baselinedataconsistingof Traditional
Knowledge, biophysical, socioeconomic, cultural and any other specific inventories that may be
required in relation to the proposal. The identification of environmentally sensitive areasor areas of
natural, scientificor cultural interest woul d bean essential component of thescoping stage. It should also
establishwho theparticipantswill beinthe preparation of the Regional Rehabilitation Plan. The primary
goal sand objectivesof thereclamation plan shoul d be expressed describing avision of thepost mining
landscape as derived by the various stakehol ders.

A screening exerciseshould beconductedtoidentify thecentral issuesand problems that may arise
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inrelationtothemineplan proposal and theattainment of reclamation objectives. Thepurposeof this
exercisewould betoidentify linkagesand gapsininformationamong participantsand theinformation
required to prepare a Regional Rehabilitation Plan. It isimperativethat this stage addressissues of
cultural relativity and incorporate it into the decision process. Screening should also achieve a
manageabl e data base and determine all relevant stakeholderswho will, or should, take place in the
project. Insummary, theinformation and representation assembled through this exercise should be
sufficientto provideinformationwithrespectto“whatis’ and“what ought tobe” fromboththescientific
and cultural perspectives of the area(s) to beimpacted by themining operation. Inaddition, it will be
necessary to determinehow the Regional Rehabilitation Planwill “fit” with other planning processesin
the study areaand how such processesmay belinked to assist in the devel opment of an RRP.

Step Two: Preparing aRegional Rehabilitation Plan.

Step Two buildsupon theinformation developed in thefirst step for the purpose of developing a
vision of thelandsimpacted by mining at various stagesof themininglifecycle. Thisshould include a
final concept plan for the area, phased concept plans at various stages of mine life (5 years) and a
statement of astrategic vision for the region/bio-region that will be reclaimed from theimpacts mining
operation. In effect, the product of thisstep representsapolicy statement and commitment on behalf of
the participantsto achieve aset of described reclamation goal sand obj ectiveswhich together should
providefor the overall enhancement of the area(s) impacted by the mining operation. This may be

achievedthroughtheproceduresof predictionof impacts, significanceassessment, and eval uation.

Prediction of Impacts:

Predictionisan ongoing exerciseover thecourseof aprojectsoperation. It beginswith addressing
how to integratethestrategicreclamation visionwiththeidentified projectimpacts. Predictionservesto
inject flexibility and adaptivenessin plan devel opment and implementation. Aspart of thisexercise,
alternativesto reclamation objectivesshoul d be considered to account for uncertainty over the course of
mineoperationsand/or thedevel opment of new technol ogy inreclamation. Thismay berepresented by
concept plansconsisting of broad goal sand objectives, but clear enoughtodirect reclamation practice
for thedifferent minedevel opment proposals. Prediction of different potential devel opment scenarios

servesto devel op optionsin plandevel opment and allow for the sel ection of alternativesby thevarious
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participatory groups.

In some cases it may be impossible to predict the devel opment of the mine and the resulting
impacts. However, theexerciseof predicting potential impactsand theresulting devel opment scenarios
provides a method to address changes needed for the uncertainty that sometimes comeswith
developing ore bodies.

Significance Assessment:

Theoptionsderived from predictingtheimpactsof different minedevel opment scenariosrequirean
attachment of significance. Thisreferstoattachingalevel of significanceto each optiondeveloped in the
previousstep. Intermsof reclamation, significancewould relate to which reclamation option would
havethegreatestimpact onthestated goal sor vision of theareaimpacted by miningif, orif not, it were
implemented. Thisincludes how the reclamation plan selected would affect cumul ative effects, the
duration of impacts, risk, thestability andresilienceof environmental components, and themagnitudeof
impacts (Smith, 1993). In other words, which plan best addresses the potential impacts from mining
whilepromoting adirectionfor reclamation towardsthe pre-stated vision.

Evaluation:

Thisstepinvolvesdetermining what option derived fromthe prediction and significanceassessment
exercisesisthe most feasible within the context of the reclamation goals, and the objectives of the mine
operation itself. Feasibility istypically determined through the expressed standards or guidelines,
however it must al so bedetermined through availabletechnol ogy and thewillingnessfor stakehol der to
make trade-offsbetween differing valuesof theimpacted area. Here, iswhereboththeanalytical and
qualitativeaspectsof theimpact assessment processareintegrated. Whiletheimpactsassociatedwith
a mining operation must be quantified and described in terms of their probability, magnitude,
reversibility, legalities'mandates, and social equity, thesel ection of anaternativereclamationplanwill be
valuebased and should bemadewithinthecontext of what isscientifically realistic at thetimeand within
thegoal sand objectivesof astrategic visionfor reclamation.

At this stage, the necessary information has been assembled, evaluated and integrated into the
devel opment of areclamation concept planfor thedisturbedlandscape. Thisplanshould represent the

product of stakeholder consensus and reflect a systems approach (phases/evaluation/revision/
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reporting/participants) for plan implementation. The next stage in the process describes how the
reclamation concept will beimplemented.

Step Three: Plan Implementation and the Practice of Reclamation

Step Threeshould describehow thereclamation planwill beimplemented over theduration of the
mine operation. This includes detailed information on mitigation measures at various scales of
consideration and acommitment to report and consult on the progress of reclamation practiceson a
regular basis(onetotwoyears). Thisstepwould devel op structured reclamation plansand programs
similar to those reviewed in the case study, but within the scope of the Regional Rehabilitation Plan.
Thismay beachievedthroughtheimplementati on of mitigation and monitoring plansand programs.

Mitigation:

Themitigation stagedescribes, indetail, thepracticeof reclamation. Thiswouldextensively detall
by topiceachareaof mitigation (cultural linkages, air quality, water quality, aspect, transportation...), the
efforts that will be exercised to mitigate the identified impacts, and work towards the goals of the
reclamation plan. Mitigation measures should be described at the various scales of potential impact as
revealedinthepreviousstepsof plandevelopment. Thisincludesmitigationon-site, off-site, and at a
regional level. Thisshouldalsoincludethetimingfor mitigation measuresto proceed at these various
scales. In addition, this part of the statement would describe the intended reclamation research
program. Thisshouldincludethegoal sand anticipated resultsof thisprogram, experimentsproposed,

their location, how and when they will be conducted, and how theresearch resultswill bedisseminated.

Monitoring:

Monitoring isan ongoing activity. Inthe context of reclamation, monitoring should involvethe
measurement and recording of reclamation proceduresand research and acomparison of these results
with the stated strategic vision and goals for the mine site upon closure. These results should be
discussed among the stakehol dersinaconsultation processand altered or adjusted asrequired to meet
the goals of the strategic concept reclamation plan. These results could be collected and analyzed
yearly asameansto follow mining and reclamation activity from“cradletograve”.

Theuseof aRegional Rehabilitation Planthroughthesethreestepsexpressesastrategicvision for
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land reclamation, and a detailed reclamation program, designed to implement this vision. Such a
decision framework can contribute to re-attaining the environmental vitality that isoften threatened by
mining. Land reclamation can be considered congruently in the licensing and approval of amining
proposal providing abalancein development and ensuring acommitment to reclamation by various
groupsof interests. Thisprocessincorporatestheelementsof integrated resourcemanagementin policy
and plan devel opment and adoptsasystemsapproach inthe devel opment of these products. Thefinal
result of suchaprocessrealizestheopportunity that can befoundindisturbed land resourcesthat may
otherwisebelost for decades after mining has ceased.

The use of this approach could go along way to promoting sustainability in mineral resources
management. Sustainability hasbecomeoneof thecentral issuesinpublicpolicy development. Very
little attention has been directed to non-renewabl e resources such as the products of the mining industry
(NRC, 19953). Increasingly however, it isbecoming impossibleto avoid addressing the concept of
sustainability andtheextraction of mineral resources. Environmental i ssuessuch asacid minedrainage,
sedimentation of watercourses and terrestrial habitat degradation have brought to light some of the
important i ssuesthat need to beaddressed at apolicy level if sustainability and mining can co-exist. The
expression of these concerns and action directed by consensus will aid in meeting the goals of
sustainability. Reclamation planning should makeuseof thisapproachinaneffort toreducethelong-
term stressthat mining placeson the environment. Formally or informally, the employment of these
steps in theapprovalsprocessand inthe devel opment of aRegional Rehabilitation Plancouldassistin
achieving thebroader based objectivesof theminingindustry and public policy environment.

4.3 Conclusions

Regional Rehabilitation Planning presentsan alternative concept of reclamation with the aim of
defining landscapeand community goal sprior totheremoval of ore, and withinthebroader context of
sustainabledevel opment principals. Thefollowingisasummary of themajor findingsandkey pointsof
the report.

e Reclamation planningand practiceintheNorthwest Territoriesispresently deficient. The
existing guidelinesand requirementsof thepermittingand  licensing process in the Northwest
Territorieshavetraditionally segregated minereclamationinto its land based and water based
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components. Thishascreated duplicationin someinstances, and created gapsin otherswhere the
latent impacts of minedevel opment have been overlooked and the cumul ativeimpacts of mining
unassessed.

The draft Mine Reclamation Policy in circulation by the Department of Indian and Northern
Devel opment bringstheissueof reclamationintheNorthintothespotlight by virtueof identifying
reclamationasanimportantissueinmineral developmentintheNorthwest Territories. Whilethe
draft policy propounds the co-management of natural resources and stakeholder
participation in its preamble, it isnot reflected in the policy itself. The policy inits present
state maintains the communicative status quo between government and industry and does not
provide avenues for aternative contributions in the development of reclamation initiatives

surrounding mineral development proposals.

The dramatic increase in mineral claims and exploration emphasizes the need for the
development of acomprehensive approach to reclamation. Thisapproach should addressthe
overall land resource, itsinherent valueto thelocal environments, and themineral resourceasbut
oneelement of themany valuesin alandscape. The present status of standard modern reclamation
practicesin Canadainclude comprehensive minesitedevel opment and reclamation plans
that sub-divide the site into units, disturbances associated with development, and prescribed
mitigation and reclamation effortsfor each of these units. Extensive research programsare usually
involvedinreclamation practicestoimprovethesuccessof applicationsinthefieldandtoattain self-
sustaining vegetative cover after development. This approach is determined by a site
experimentation approach and generally followsascientificanalysisof theminesiteto determineits
final slope stability and revegetation capacity. Reclamation rarely goes beyond the area of the
affected minesite.

Presently, minelegislation, policy, and guidelinesfocus on the site specific nature of reclamation and
itsrolein stabilizing, containing, and revegetating the minesite. Reclamation should be per ceived
and embodied intheregulatory structurein abroader sense, expanding itscontribution to

community development, ecosystems enhancement and water shed management. What is
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missing isacertification process by which the final |andscape can be adopted by future owners.
Thecertificationby government, industry, and thecommunity of areclaimed minesite provides a
transfer of thesiteand avoidstheliability trapsthat many minesarefacing today.

e Emerging themes in reclamation indicate two tiers of consideration; a planning process for
reclamationinvolving how plans are produced and what issues are included in this process, and a
research processinvolvingfield practicestoimplement thereclamation plan and attain pre-stated
goasand objectives. The focus of these themesisto movereclamation beyond itsuseasa
preventivetool in resour ce management tooneof environmental enhancement inclusiveof
socio-ecological criteria, flexibility in implementation, and the effective dissemination of
resear ch results. Theminingindustry must becomemoreconcernedwithsocial responsibility as
well as resource exploitation.

e Environmental Impact Assessmentisbecominganimportantstepinthe  approval process of
large northern developments. Regulators and the community should use this process as a
means to broaden the scope of issues incorporated into minedevelopment and the
implementation of reclamation plans. EIA hasthepotential to allow for interdisciplinary and

multi-sector input in decision making for reclamation planning.

4.4Recommendations
Inorder toimplement alternative reclamation concepts anew policy approach isrequired that can
beintegrated into existing regulatory frameworks. A new approach to mining and reclamationinthe

Northwest Territoriesrequires:

1. TheWhitehorseMininglnitiativebeimplemented thr ough acontinuingcommitment made

by gover nment and industry toimprover eclamation practiceby:

e amulti-stakeholder task force should define the nature and extent of reclamation policy and
standards required. Site-specificreclamation requirementsmustinvolvelocal communitiesand
monitoring bodiesincluding co-management boards and special agencies(e.g. BHP Independent

Environmental Monitoring Agency);
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reformed security integrated into the life of the mine and the progressive reclamation of the

surrounding area, covering full reclamation costs;

proponentsshoul d berel eased by theregulatory authority whenthey havefully complied withthe

reclamation plan;

systematic research, evaluation and documentation of reclamation 'best practice' in the north
supported by industry and government (i.e. DIAND, NWTWB, Fisheries and Oceans and
Environment Canada) for application to future mine development to continually improve
reclamation. Thismight be best managed by a multi-stakehol der group through targeted use of

resourcerevenues.

2. That new federal legislation beintroduced for theNorthwest Territoriesthat embracesthe

principlesestablished in thisdocument and through thetar geted task for ce mentioned above.

Specific stepsareasfollows:

Stakeholder involvement be required for al mine reclamation plans.

Define the process and steps to create a Regional Rehabilitation Plan (RRP) in those areas
subject to mining. The RRP should be a product of government, industry and the communities
affected by mining. Wheredevelopment  proposal strigger an environmental assessment, theRRP
should be generated concurrently with other development plans within the procedures of the
environmental assessment. Strong publicparticipationroleisessential indevelopingtheRRP. The
role of aRegional Rehabilitation Plan should beviewed asaliving document that may be subject to
revision over thelife of amine development. As circumstances change, for examplein the ore
body, or asaresult of additional development approvals, the RRP may need to change. The RRP
should serveasthe* guide posts’ to reclamation and direct mineral resource extractiontowardsa
desired end-state that represents the regional vision for the impacted area. The RRP should be
based on identified socio-economic, biological, and physical valued environmental components.

Oncethese have been stated, the RRP shoul d direct research and project initiativesat and beyond
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themine, identify and establish partnershi psbetween communities, government andindustry, detail
financial  assurance measures, prescribe a monitoring, reporting and revision process, and
establishameansof feedback and communi cationwith respect to ongoing activitiesrelated to

the mine and/or other related projects.

Provide alandscape certification processto releaseindustry fromliability constrainsinthefinal
reclamation stages of a mine site. This should be done as part of the RRP and have the full
participation of government and the community in the definition of what is acceptable as afinal

landscape.
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