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July 21, 2017

3. That a communications strategy be undertaken to convey the urgent need to suspend all
current work associated with the George Massey Tunnel Replacement Project, including the
relocation of the BC Hydro transmission lines, and undertake a timely comprehensive review
and analysis of alternative crossing improvement options.
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Victor Wei, P. Eng.
Director, Transportation
(604-276-4131)
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Attachment 6
Proposed Project Components: Bridge and Highway 99-Steveston Highway Interchange

Rendering of Proposed Bridge

Scale Model of Highway 99-Steveston Highway Interchange:
Looking from northwest (The Gardens site) to southeast (Country Farms site)
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Proposed Project Components: Bridge and Highway 99-Steveston Highway Interchange

Scale Model of Highway 99-Steveston Highway Interchange:
Looking from north to south
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June 29, 2016
METRO VANCOUVER RELEASES IMPACT ASSESSMENT OF GEORGE MASSEY
TUNNEL REPLACEMENT PROJECT
Collaboration Needed to Find Viable Solutions to Solve Congestion
The Metro Vancouver Board seeks to work with the Province, TransLink and other stakeholders to find
mutually acceptable solutions to reduce congestion on the Highway 99 corridor in an economically and
environmentally sustainable manner.
“History has demonstrated the world over, you can’t reduce congestion by simply building more roads,” said
Greg Moore, Chair of Metro Vancouver. “This project represents an expansion of car-oriented infrastructure
and diverts crucial funds from transportation projects that support the regional growth strategy.”
Metro Vancouver understands the congestion issues facing Highway 99 and the George Massey tunnel, but is
unable to support the George Massey Tunnel Replacement Project as proposed based on an evaluation of
potential impacts to regional assets, infrastructure and legislative responsibilities.
“We recognize the necessity to enhance the movement of people and goods on Highway 99 and throughout
the region, but the magnitude of a ten-lane bridge estimated at $3.5 billion, has not been demonstrated and
cannot be justified,” adds Moore.
Released today, a Metro Vancouver report identifies key areas of concern, including the direct, indirect and
cumulative regional impacts of the proposed bridge:
x

Insufficient consideration of alternatives to a ten-lane bridge

x

Lack of integration into the regional growth strategy and transportation network

x

Ecological disruption to the Fraser River estuary, an important habitat for salmon and birds

x

Impacts on Metro Vancouver infrastructure, including water mains and sewer lines

x

Recreational and ecological disruption on Deas Island Regional Park

x

Downloading of major expenditures onto local governments for road improvements

x

Negative effects on transit ridership and affordability

x

Insufficient consideration to climate change and air quality

x

Lack of transparency and consultation with respect to design and business case

Metro Vancouver is participating in the provincial environmental review process, and has requested that the
Minister of Environment and Climate Change order a federal environmental assessment review process
through which Metro Vancouver and other key stakeholders would participate.
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The regional growth strategy, Metro 2040: Shaping Our Future, promotes compact transit-oriented
development, the efficient use of land and a transportation network that reduces energy consumption,
greenhouse gas emissions and improves air quality.
“We are genuinely concerned about the possible impacts of bridge construction, roadway improvements,
tunnel removal and possible future dredging which could impact between $500-million to $1-billion in
regional infrastructure and assets,” said Darrell Mussatto, Chair of Metro Vancouver’s Utilities Committee.
The Fraser River estuary is the single most important area of aquatic bird and raptor habitat in BC, and the
intertidal marshes provide critical rearing areas for juvenile salmon. Metro Vancouver has a legislative
responsibility to consider the cumulative impacts of projects on the region’s ecology. The potential
environmental disruption on the ecologically rich land and sensitive marine environment including the Fraser
River and Deas Island Regional Park is a significant risk.
“There is a need to improve sustainable transportation options throughout the region by adding capacity for
more efficient public transit, HOV lanes, cycling and pedestrians,” added Mussatto. “A ten-lane bridge would
simply shift congestion elsewhere, further exacerbating the issue of single-occupancy vehicles. Other
solutions may be considered that are in alignment with the regional growth strategy, as identified in the
Mayors’ Council ten-year transportation plan.”
Metro Vancouver also raised concerns about the lack of a meaningful public consultation process, and
incomplete information relating to project details and alternatives.
Metro Vancouver will send a letter communicating its analysis, position and concerns with respect to the
project to the BC Minster of Transportation and Infrastructure, the BC Environmental Assessment Office, the
BC Premier, and the Ministry of Environment and Climate Change.
“Transportation and housing affordability are the most urgent challenges impacting the livability of the region,
and they are inextricably linked. We urge the Province to work with us to develop viable alternatives to the
George Massey Tunnel Replacement Project as currently proposed and commit to funding the Mayors’ Council
ten-year transportation plan,” said Chair Moore.
Contact Information
Don Bradley, Division Manager, Media Relations, 604.788.2821 don.bradley@metrovancouver.org

Metro Vancouver is a partnership of 21 municipalities, one Electoral Area and one Treaty First Nation that collaboratively plans for and delivers regionalscale services. Its core services are drinking water, wastewater treatment and solid waste management. Metro Vancouver also regulates air quality, plans
for urban growth, manages a regional parks system and provides affordable housing. The regional district is governed by a Board of Directors of elected
officials from each local authority.
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BoardandInformationServices,LegalandLegislativeServices
Tel.604Ͳ432Ͳ6250Fax.604Ͳ451Ͳ6686




RiseandReport(ItemsReleasedfromClosedMeeting)

On June 24, 2016 the following was authorized by the Greater Vancouver Regional District
BoardofDirectorstobereleasedtothepublic:


GeorgeMasseyTunnelReplacementProject–AnalysisofRegionalImpact
ThattheGVRDBoard:
a) sendalettertotheBCMinisterofTransportationandInfrastructureandto
theBCEnvironmentalOfficeconveying:
i. itswishtoworkwiththeProvince,TransLinkandotherstakeholdersto
findmutuallyacceptablesolutionsfortheissuesfacingHighway99and
theGeorgeMasseytunnelbasedon:
x therecognitionofthecongestionproblemsaffectingtheHighway99
corridor and the need to work with the Province and other
stakeholderstofindanintegratedtransportationsolution
x the importance of aligning projects designed to increase highway
capacity with Metro 2040, the regional growth strategy, with an
emphasis on compact, vibrant communities connected by an
efficienttransitnetwork,aneffectivegoodsmovementsystem,and
affordableinfrastructure
x theneedtofocussolutionstotrafficcongestionproblemsonpublic
transportation investments as well as alternative modes as
pedestrians,cyclingandHOVlanes
x thenegativeimpactofincreasesinroadcapacityontransitridership
andaffordability
x theimportanceofconsideringtrafficcongestionimpactselsewhere
intheregion’sroadsystemcausedbyenhancementstotheHighway
99corridor
x equitableregionalmobilitypricingtomanagetraveldemand
x the property impact to Metro Vancouver’s regional park lands and
toitsutilitiesinfrastructure
x the potential risk and impact to utilities infrastructure and the
financialcostsassociatedwithreplacementorrelocationofexisting
utilityservices
x protection of the environment and the need and value of pursuing
thefederalenvironmentalassessmentreviewprocess
ii. its opposition to the proposed George Massey Tunnel Replacement
Project, based on its analysis regarding the direct, indirect, and
cumulative regional impacts of the Project, and its ongoing concerns
aboutaninadequatestakeholderinputprocessandinsufficientaccessto
backgroundtechnicalanalysis;
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iii. its request that the Ministry of Transportation and Infrastructure
providecommitments,assurances,compensation,monitoring,andother
conditionsthatwillbenecessarytomitigatetheimpactsoftheGeorge
Massey Tunnel Replacement Project on Metro Vancouver assets,
infrastructure, and legislated responsibilities, in the event that the
projectreceivesapprovalbytheProvincialgovernment;
b) direct staff to forward this correspondence to the Federal Minister of
EnvironmentandClimateChangeandthePremierofBCcommunicatingthe
GVRDBoard’sanalysis,positionandconcerns.
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SectionE

1.1

CLOSEDMEETING

To:
GVRDBoardofDirectors

From:
IntergovernmentandFinanceCommittee

Date:
June17,2016
MeetingDate:June24,2016

Subject:
GeorgeMasseyTunnelReplacementProject–AnalysisofRegionalImpact

INTERGOVERNMENTANDFINANCECOMMITTEERECOMMENDATION
ThattheGVRDBoard:
a) send a letter to the BC Minister of Transportation and Infrastructure and to the BC
EnvironmentalOfficeconveying:
i.
itsoppositiontotheproposedGeorgeMasseyTunnelReplacementProject,basedonits
analysisregardingthedirect,indirect,andcumulativeregionalimpactsoftheProject,
anditsongoingconcernsaboutaninadequatestakeholderinputprocessandinsufficient
accesstobackgroundtechnicalanalysis;
ii.
itsrequestthattheMinistryofTransportationandInfrastructureprovidecommitments,
assurances,compensation,monitoring,andotherconditionsthatwillbenecessaryto
mitigate the impacts of the George Massey Tunnel Replacement Project on Metro
Vancouver assets, infrastructure, and legislated responsibilities, in the event that the
projectreceivesapprovalbytheProvincialgovernment;
iii.
itswishtoworkwiththeProvince,TransLinkandotherstakeholderstofindmutually
acceptablesolutionsfortheissuesfacingHighway99andtheGeorgeMasseytunnel;
b) directstafftoforwardthiscorrespondencetotheFederalMinisterofEnvironmentandClimate
ChangeandthePremierofBCcommunicatingtheGVRDBoard’sanalysis,positionandconcerns;
and
c) authorizetheCorporateOfficertoreleasetothepublicthereportdatedJune14,2016,titled
“GeorgeMasseyTunnelReplacementProject–AnalysisofRegionalImpact”.


AtitsJune17,2016meeting,theIntergovernmentandFinanceCommitteeconsideredtheattached
reporttitled“GeorgeMasseyTunnelReplacementProject–AnalysisofRegionalImpact”,datedJune
14,2016.TheCommitteesubsequentlypassedtherecommendationaspresentedaboveinunderline,
andrequestedthatstaffprepareassociatedbackgroundcommunicationsmaterialstobeprovided
fortheBoard’sconsideration.

TheCommitteesuggestedthatcommunicationsmaterialsbepreparedthatgiveconsiderationtothe
following:

x therecognitionofthecongestionproblemsaffectingtheHighway99corridorandtheneed
to work with the Province and other stakeholders to find an integrated transportation
solution
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x

x
x
x
x
x
x
x

theimportanceofaligningprojectsdesignedtoincreasehighwaycapacitywithMetro2040,
theregionalgrowthstrategy,withanemphasisoncompact,vibrantcommunitiesconnected
by an efficient transit network, an effective goods movement system, and affordable
infrastructure
the need to focus solutions to traffic congestion problems on public transportation
investmentsaswellasalternativemodesaspedestrians,cyclingandHOVlanes
thenegativeimpactofincreasesinroadcapacityontransitridershipandaffordability
the importance of considering traffic congestion impacts elsewhere in the region’s road
systemcausedbyenhancementstotheHighway99corridor
equitableregionalmobilitypricingtomanagetraveldemand
thepropertyimpacttoMetroVancouver’sregionalparklandsandtoitsutilitiesinfrastructure
thepotentialriskandimpacttoutilitiesinfrastructureandthefinancialcostsassociatedwith
replacementorrelocationofexistingutilityservices
protectionoftheenvironmentandtheneedandvalueofpursuingthefederalenvironmental
assessmentreviewprocess


Amongthecommentsexpressedwastheimportanceofpreparingcommunicationsmaterialsclearly
identifying concerns and potential impacts of the proposed George Massey Tunnel Replacement
Projectontheregionanditscommunities,andtoprovidethesematerialstothepublic,keydecisionͲ
makers,andstakeholders.Staffhavefollowedup,andaCommunicationsBriefwillbepresentedto
theGVRDBoardatitsJune24,2016meeting.




Attachment:
“GeorgeMasseyTunnelReplacementProject–AnalysisofRegionalImpact”,datedJune14,2016.
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CLOSEDMEETING


To:

From:


Date:

Subject:

IntergovernmentandFinanceCommittee
ElisaCampbell,Director,RegionalPlanning&ElectoralAreaServices
MarcinPachcinski,DivisionManager,ElectoralArea&Environment
Planning,PolicyandEnvironmentDepartment
June14,2016

MeetingDate:June17,2016

GeorgeMasseyTunnelReplacementProject–AnalysisofRegionalImpact

RECOMMENDATION
ThattheGVRDBoard:
a) sendalettertotheBCMinisterofTransportationandInfrastructureandtotheBCEnvironmental
AssessmentOfficeconveying:
i.
itsoppositiontotheproposedGeorgeMasseyTunnelReplacementProject,basedonits
analysisregardingthedirect,indirect,andcumulativeregionalimpactsoftheProject,and
its ongoing concerns about an inadequate stakeholder input process and insufficient
accesstobackgroundtechnicalanalysis;
ii.
itsrequestthattheMinistryofTransportationandInfrastructureprovidecommitments,
assurances, compensation, monitoring, and other conditions that will be necessary to
mitigate the impacts of the George Massey Tunnel Replacement Project on Metro
Vancouver assets, infrastructure, and legislated responsibilities, in the event that the
projectreceivesapprovalbytheProvincialgovernment;
b) directstafftoforwardthiscorrespondencetotheFederalMinisterofEnvironmentandClimate
ChangecommunicatingtheGVRDBoard’sanalysis,positionandconcerns;and
c) authorizetheCorporateOfficertoreleasetothepublicthereportdatedJune14,2016,titled
“GeorgeMasseyTunnelReplacementProject–AnalysisofRegionalImpact”.

PURPOSE
This report provides the Intergovernment and Finance Committee with an analysis, based on the
informationavailable,ofthepotentialimpactsoftheproposedGeorgeMasseyTunnelReplacement
Project on Metro Vancouver assets, infrastructure, and legislated responsibilities. This report also
provides information on federal and provincial environmental assessment processes, including an
updateonthestatusoftheapplicationbytheMinistryofTransportationandInfrastructure(MOTI)
totheBCEnvironmentalAssessmentOffice.

ThismatterisbeingpresentedataclosedmeetingpursuanttoCommunityCharterprovisionSection
90(1)(d):

90(1) A part of a meeting may be closed to the public if the subject matter being
consideredrelatestoorisoneormoreofthefollowing:

18528771
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UpdateontheGeorgeMasseyTunnelReplacementProject
IntergovernmentandFinanceCommitteeMeetingDate:June17,2016
Page2of10


d) thesecurityofthepropertyoftheregionaldistrict;

BACKGROUND
At its May 27, 2016 meeting, the GVRD Board considered a report titled “George Massey Tunnel
ReplacementProjectUpdate”,datedMay25,2016.TheBoardsubsequentlypassedthefollowing
motion:

a) writealetterinresponsetothecorrespondencetitled“GeorgeMasseyTunnelReplacement
Project”datedMay17,2016fromtheHonourableToddStone,MinisterofTransportation
andInfrastructure;
b) direct staff to obtain information on the environmental assessment process from the
Canadian Environmental Assessment Agency or other federal authorities in order to
recommendanappropriatecourseofaction;and
c) directstafftoreportbackthroughtheIntergovernmentandFinanceCommitteeassoonas
possiblewithananalysisoftheGeorgeMasseyTunnelReplacementprojectbasedonthe
informationavailable.

This report presents an analysis of potential impacts of the proposed George Massey Tunnel
ReplacementProjectonGreaterVancouverRegionalDistrict,GreaterVancouverWaterDistrict,and
GreaterVancouverSewerage&DrainageDistrict(collectivelyknownas‘MetroVancouver’)assets,
infrastructureandlegislatedresponsibilities.Thisassessmentisbasedontheinformationavailable
at the time of preparing this report. It also provides information on federal and provincial
environmentalassessmentprocesses,includinganupdateonthestatusofMOTI’sapplicationtothe
BCEnvironmentalAssessmentOffice.Finally,inresponsetoaBoardrequestforinformationfromthe
City of Richmond and Corporation of Delta related to the George Massey Tunnel Replacement
Project,thisreportconveysthefollowingattachments:

x Attachment1:CityofRichmondBriefingPapertitled“GeorgeMasseyTunnelReplacement–
CityofRichmondConcerns”datedJune2,2016.
x Attachment 2: Corporation of Delta Council Report titled “George Massey Tunnel
ReplacementProject”datedFebruary26,2016.

ANALYSISOFGEORGEMASSEYTUNNELREPLACEMENTPROJECT
TheBCMinistryofTransportationandInfrastructureistheproponentoftheGeorgeMasseyTunnel
ReplacementProject(theProject),whichisintendedtoreplacetheexistingGeorgeMasseyTunnel
(Tunnel)withanew10ͲlanetolledbridgespanningtheFraserRiverSouthArm,DeasIsland,andDeas
SloughwithnavigationclearancessimilartothoseattheAlexFraserBridge.TheProjectalsoentails
decommissioningtheTunnel,andmodifyingHighway99betweentheBridgeportRoadinterchange
inRichmondtotheHighway91interchangeinDelta.AsidentifiedbyMOTI,Projectgoalsinclude
reducingcongestionandimprovingtraveltimesandreliabilityforcommuters,transit,commercial
vehicles,andtourists;improvingsafety;providingnewtraveloptionsforcyclistsandpedestrians;and
providingcapacityforimprovedtransit.

MetroVancouverhasarangeofbroadinterestsandconcernsrelatedtotheProjectintermsofits
assets, infrastructure and legislated responsibilities. These include regional planning and growth
management; air quality and climate change; environment; regional parks; and regional utilities.
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While there still exist substantial gaps in design details, impact analysis, and associated technical
documentationrelatedtotheProject,staffhaveconductedahighͲlevelassessmentofthepotential
impactoftheProjectonMetroVancouverinterests.Amoredetailedassessmentiscontainedinthe
“George Massey Tunnel Replacement Project: Summary Assessment Table” (see Attachment 3).
MetroVancouverstaffwillconductamorethoroughassessmentofimpactsaspartofthe60Ͳday
public comment period once the BC Environmental Assessment Office (BC EAO) confirms if the
Applicationisreviewable.

AcomprehensivereviewofMetroVancouver’sinterestsandthepotentialanticipatedimpactsofthe
ProjectonMetroVancouverassets,infrastructureandlegislatedresponsibilitiesisprovidedbelow.
ThisanalysishasbeenpreparedbasedonavailablebutlimitedinformationregardingthisProject.

RegionalPlanningandGrowthManagement
The proposed Project will have implications for regional growth management, including land use,
transportation,agricultureandhumanhealthimpacts.WithakeyfocusoftheProjectonexpanding
road/highwaycapacitybytheconstructionofanewbridge,therearemanyaspectsoftheproposed
ProjectthatappeartobeinconsistentwiththedirectionofMetro2040,theregionalgrowthstrategy.
WhileMOTIproposesthattheProjectdesignisbasedonassumptionsthattheUrbanContainment
Boundarywillnotchange,andhastakenaccountofmunicipalplans,experience,bothdirectandas
documented in research related to relevant transportation infrastructure projects indicates that
thereisastronglikelihoodthattheProjectwillhaveeffectsongrowthmanagementandlanduse
plans.Forexample,itmayresultinimpactsonthedistributionandgrowthoftraffic,inchoicesabout
thelocationofbusinessesandhouseholds,andinoverallpotentiallysubstantiallanduseshiftsthat
differfromtheregionalvisionandmunicipalplansthathavebeenpursuedovermanydecades.The
resultmaybeincreasedpressuresforlanduseconversion,includingtheconversionofagricultural
andindustrialland.

Thecurrentinformationisincompleteinmanyregards,includingdocumentationrelatedtopotential
landuseimpactsofnewhighwayinterchanges,thetransportationeffectsofthenewbridgeonthe
regionaltransportationsystem,humanhealthimpacts,theimpactofdecommissioningtheTunnel
onirrigationwaterforagriculture,andothers.


AirQualityandClimateChange
TheproposedProjectwillresultinchangesinthelevelsofemissionsofcommonairpollutants,toxic
airpollutantsandgreenhousegases.Thechangesinemissionlevelsmayleadtodirectimpactsinthe
vicinityoftheProject,includingexposuretoharmfulpollutants,aswellasimpactsintheregional
airshed,includingsmogandreducedvisualairquality.

The current analysis of ProjectͲrelated air quality and greenhouse gas impacts is inadequate. The
analysis needs to examine traffic impacts across a broader study area to assess changes in traffic
volumesandcongestionatotherpointsintheregionaltransportationsystem,andtheassociated
changes in emissions and resultant environmental impacts. The analysis also needs to consider a
range of future traffic scenarios to improve public confidence and address any criticisms of the
selection of optimistic scenarios for the analysis. The MOTI’s Application also indicates that “Air
qualitycomprisesoneofthe‘steps’alongthepathwayofeffectsoftheProject,withhumanhealth
identified as the ultimate receptor of ProjectͲrelated effects.” With this statement in mind, and
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considerationoftheconcernsidentifiedwithrespecttotheanalysisofairqualityimpacts,thereare
consequentialconcernsaboutthebasisfortheanalysisofairqualityͲrelatedhealthimpacts.


Environment
ConstructionoftheProjectasproposed(includingtheBCHydrotransmissionlinerelocation)andthe
decommissioningoftheTunnelmayhaveimpactsonlandandmarineenvironmentswithecological
importance,andmaydirectlyaffectfishandwildlife,andtheirhabitat.TheFraserRiverestuaryisthe
singlemostimportantareaofaquaticbirdandraptorhabitatinBritishColumbia;DeasIslandhosts
oneofthelargestandmostsignificantbatcoloniesintheLowerMainland;andtheintertidalmarshes
foundintheFraserRiverestuaryprovidecriticalrearingareasforjuvenilesalmon.

Potentialdirectenvironmentalimpactsinclude:
Ͳ Changes in fish habitat quality due to acoustic effects, changes in ambient water quality,
inducedturbidity,riverbedlowering,andlocalscouring.
Ͳ Directmortalityanddisturbancetouplandbirds(e.g.,destructionofraptorandpasserine
nests).
Ͳ Habitat loss and direct mortality of terrestrial wildlife during vegetation clearing and
grubbing,stripping,andsoilexcavation.

Potentialindirectandcumulativeenvironmentalimpactsinclude:
Ͳ Anincreaseofimpervioussurfaceareaandstormwaterrunoffenteringtheriverwhichcould
increaseconcentrationsofnutrients,organics,metals,chlorides,bacteria,andhydrocarbons.
Ͳ The reduction of and changes to existing fish and wildlife habitat quality due to acoustic
effects,changestoambientwaterquality,andthepermanentplacementofinͲstreampiers
in Deas Slough, piers adjacent to Green Slough, and temporary bridge structures during
construction.
Ͳ Permanenthabitatalterationandlossaswellasdisturbancetowildlife(mainlybirdsandbats)
duetoincreasednoiselevelsandincreasedambientlightenvironmentfromvehicletraffic.
Ͳ Potential for indirect habitat disturbance through the introduction of invasive species by
constructionvehiclesorequipment.
Ͳ Impactsonagriculturallands,whichprovidehabitatandotherecologicalhealthvalues.
Ͳ ThepossibilityofadditionalimpactsfromadditionaldredgingintheFraserRiverfollowing
Tunneldecommissioning.


RegionalParks
TheproposedProjectisexpectedtofollowthealignmentoftheexistingTunnel,bisectingDeasIsland
RegionalParkthroughtheexistingMOTIrightͲofͲway.TheproposedbridgeandtheassociatedBC
Hydrotransmissionrelocationprojectwillpermanentlychangethecharacterofthepark,havean
impactonvisitorexperience,andcreatepermanentnoise,debrisandvisualimpacts.Construction
activitiesfrombothprojectswillhavenegativeimpactsonparkvisitors’experienceandwillresultin
vegetation removal, thereby impacting habitat. The potential exists to improve trail connectivity
betweenthesidesofDeasPark;however,thesepotentialbenefitsarediminishedbytheimpactof
theproposed10Ͳlanebridgealongwiththetransmissionlinetowers.
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Atthisstage,insufficientinformationisknownabouthowthelandunderthebridgewillbedesigned
andused,makingitdifficulttounderstandassociatedimpactsonconnectivitythroughtheRegional
Park.

RegionalUtilities
TheproposedProjectaffectsboththeregionalwatersupplysystemandtheregionalliquidwaste
system.Inparticular,theRiverRoadWestMaininDelta,theLuluIslandͲDeltaMaininRichmondand
crossingundertheFraserRiverintoDelta,alongwiththeBrighouseBranchSewerNorth,mayallbe
impactedbytheProject. NewinformationprovidedinMOTI’sEnvironmentalAssessmentApplication
indicates that additional highway improvement works are planned for the section of the Project
extending north to the Oak Street Bridge in Richmond. Therefore, the potential impacts to the
regionalwatersupplyandliquidwastesystemsaregreaterthanpreviouslyreported.
BoththeLuluIslandͲDeltaMainandtheRiverRoadWestMainarecriticalcomponentsoftheregional
watersystemsupplyingresidents,businessesandindustrysouthoftheFraserRiveraswellasbackͲ
feeding the City of Richmond during an emergency. Loss of either of these mains would have a
significant impact on water supply to Richmond and Delta. It is imperative that both mains be
adequatelymonitoredandprotectedthroughoutallphasesoftheproposedconstructionworkand
thattherearenointerruptionsorreductionsinservice,especiallyduringthepeaksummerwater
demand period. As shown on Attachment 4, given the proposed additional works within the
expandedprojectarea,andtheconfigurationoftheregionalsystemsupplyingRichmondandDelta,
there would be critical risks to water supply in the event construction of all project components
withintheRichmond/Deltacorridorproceedonaconcurrentbasis,regardlessofthetimeofyear.

MOTIrecognizestheimportanceofMetroVancouver’sinfrastructure,andhascommittedtoworking
closelywithMetroVancouverstafftoensuretheintegrityofregionalutilities.IntheirApplication,
MOTI has indicated that given the current stage of project design, detailed utility relocation
requirementshavenotyetbeenfinalized.Protectionandpossiblerelocationofutilitieswillbethe
responsibility of the Contractor retained by MOTI to design and build the bridge and highway
improvements.Detailsofworkspertainingtoutilitieswillbeconfirmedduringfinaldesign.

WhileMetroVancouver’sLuluIslandͲDeltaMaincrossingtheFraserRiverdownstreamoftheProject
siteisnotdirectlyadjacenttotheProjectworksandwillnotrequirerelocation,thisportionofthe
Mainmaybeaffectedbytunneldecommissioning.Furthermodellingofriverhydraulicsandriverbed
loweringisrequiredinthisregard.

RelocationofBCHydroTransmissionLine
As noted in previous sections in this report, BC Hydro is planning to relocate a 230Ͳkilovolt
transmissionlinethatcurrentlyspansthelengthoftheTunneltocoincidewiththeproposedGeorge
Massey Tunnel Replacement Project. Although BC Hydro has not yet announced which of three
relocation alternatives it will implement, it is continuing to study Alternative 1, an overhead
transmissionlinecrossingtheFraserRiver.MetroVancouverhasbothregionalutilityandregional
parkassetslocatedincloseproximity,andmayexperiencedirectandcumulativeimpactstothese
assets.RegionalParkecology,visitorexperience,andviewshedswillbeimpactedandsimilarly,the
construction of the new transmission line may have impacts on the aboveͲnoted regional water
supplymains.
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FraserRiverDredging
The proposed decommissioning of the Tunnel raises the possibility that additional dredging may
occurintheFraserRiver.Whileverylittleinformationisknownaboutfuturepotentialdredgingplans,
the impact of any increased dredging on the Fraser River estuary, GVWD and GVS&DD marine
crossingsoftheFraserRiver,andlandusesalongtheFraserRivercouldbesignificant.

FEDERALANDPROVINCIALENVIRONMENTALREVIEWPROCESSES
BCEnvironmentalAssessmentAct
TheProjectissubjecttoanenvironmentalreviewundertheB.C.EnvironmentalAssessmentActdue
bothtotheareaoflanddisturbedassociatedwiththedecommissioningoftheTunnel,andtothe
lengthofadditionallanesbeingaddedtoanexistingpublichighway.

The BC EAO established an Advisory Working Group comprised of federal, provincial, local
government and First Nations representatives to assist it with the assessment process. Metro
Vancouver staff attended two PreͲApplication stage working group meetings on January 21 and
March 10, 2016. On May 30, 2016, the MOTI submitted its application for an Environmental
Assessment Certificate to the BC EAO. As prescribed through the provincial environmental
assessmentprocess,theBCEAOhasthirtydaysfromthesubmissionoftheapplicationtoevaluate
theapplicationforcompleteness.Stakeholders,includingMetroVancouver,havefifteendayswithin
thistimeframetoprovidecommentsonthecompletenessoftheapplication.MetroVancouverstaff
arepreparingcommentsinthisregard,tobesubmittedtotheBCEAObyJune15,2016.

IftheMOTI’sapplicationisdeemedtobecomplete,theBCEAOwillmaketheapplicationavailable
fora60Ͳdaypubliccommentperiod.Thisperiodalsorepresentsthestartofthe180Ͳdayapplication
reviewperiod,duringwhichtheBCEAOpreparesanassessmentreportforreferraltotheprovincial
MinisterswithdecisionͲmakingauthority.Inthiscase,theMinistersresponsibleforthedecisionson
whethertoissueanEnvironmentalAssessmentCertificatearetheMinisterofEnvironmentandthe
MinisterofCommunity,SportandCulturalDevelopment.

MOTI’sApplicationtotheBCEnvironmentalAssessmentOffice
OnMay30,2016,theBCEAOconfirmedreceiptofanapplicationforanEnvironmentalAssessment
CertificatefortheGeorgeMasseyTunnelReplacementProject(theApplication)fromtheMOTI.The
first step of the provincial process to review the Application involves a screening by the Advisory
WorkingGroupandbytheBCEAOtoensurethattheApplicationmeetsallApplicationInformation
Requirements.TheAdvisoryWorkingGroup,onwhichMetroVancouverstaffparticipate,hasfifteen
daystoidentifyanydeficienciestotheBCEAO.TheBCEAOthenhasfifteendaystodetermineifthe
Application meets the Requirements, and to provide direction for changes if appropriate. All
screeningcommentsaboutthecompletenessoftheApplicationmustbeprovidedtotheBCEAOby
AdvisoryWorkingGroupmembers(includingMetroVancouverstaff)byJune15,2016.

CanadianEnvironmentalAssessmentAct
WhiletheProjectdoesnotautomaticallytriggerafederalreviewundertheCanadianEnvironmental
AssessmentAct,2012(CEAA2012),itwillrequireissuanceofapermit,approvalorauthorizationfrom
FisheriesandOceansCanada,EnvironmentCanada,TransportCanada,andtheVancouverFraserPort
Authority.Aswell,inalettertothefederalMinisterofEnvironmentandClimateChangedatedApril
5,2016,theMetroVancouverBoardrequestedthattheMinister,pursuanttosection14(2)ofthe
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Canadian Environmental Assessment Act, 2012, order a federal environmental assessment of the
Project.

Some key features that characterize the environmental review of a project through CEAA 2012
include:

Ͳ greater independence between project proponents and reviewers, to ensure that
projectimpactsareassessedinanimpartialandobjectivemanner;
Ͳ greaterrigouroftheanalyticalprocess;
Ͳ longertimeframe(atleast365daysforanenvironmentalassessmentconductedbythe
Agencyandatleast24monthsforanenvironmentalassessmentbyareviewpanel);
Ͳ moresubstantialpublic/stakeholderinput,includingtheopportunitytocommenton
thedraftenvironmentalassessmentreport;
Ͳ incorporation of broader impacts into assessment, including direct, indirect and
cumulativeeffects;
Ͳ mitigationmeasuresidentifiedintheenvironmentalassessmentdecisionstatementare
incorporatedintothedesignplansandimplementedwiththeproject;
Ͳ reviewofprojectsbyareviewpanelisconductedbymembersselectedonthebasisof
theirknowledge,experienceandexpertise,whomustbefreefrombiasorconflictof
interestrelativetotheproject;
Ͳ areviewpanelhastheabilitytoassesswhethertheenvironmentalimpactstatement
preparedbytheproponentissufficienttoproceedtopublichearings;

MetroVancouverRequestforMitigationConditionsandMeasures
RecognizingthattheBCEAO’sassessmentwillbereferredtotheprovincialMinisterswithdecisionͲ
makingauthority,MetroVancouverstaffarealsodevelopingalistofissuesandimpacts,alongwith
commitments, assurances, compensation, monitoring, and other conditions that are necessary to
mitigate the impacts of the Project on Metro Vancouver assets, infrastructure and legislated
responsibilities if the Project is approved. Initial work in this regard is contained in the “George
Massey Tunnel Replacement Project: Summary Assessment Table” (see Attachment 3). This
informationcanbeprovidedbyMetroVancouvertotheBCEAOaspartofitssubmissionduringthe
60Ͳdaypubliccommentperiod,orcanbeconveyedunderseparatecover.

ALTERNATIVES
1. ThattheGVRDBoard:
a) send a letter to the BC Minister of Transportation and Infrastructure and to the BC
EnvironmentalOfficeconveying:
i.
itsoppositiontotheproposedGeorgeMasseyTunnelReplacementProject,basedon
its analysis regarding the direct, indirect, and cumulative regional impacts of the
Project,anditsongoingconcernsaboutaninadequatestakeholderinputprocessand
insufficientaccesstobackgroundtechnicalanalysis;
ii.
arequestthattheMinistryofTransportationandInfrastructureprovidecommitments,
assurances,compensation,monitoring,andotherconditionsthatwillbenecessaryto
mitigate the impacts of the George Massey Tunnel Replacement Project on Metro
Vancouverassets,infrastructure,andlegislatedresponsibilities,intheeventthatthe
projectreceivesapprovalbytheProvincialgovernment;
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b) direct staff to forward this correspondence to the Federal Minister of Environment and
ClimateChangecommunicatingtheGVRDBoard’sanalysis,positionandconcerns;and
c) authorizetheCorporateOfficertoreleasetothepublicthereportdatedJune14,2016,titled
“GeorgeMasseyTunnelReplacementProject–AnalysisofRegionalImpact”.

2. ThattheIntergovernmentandFinanceCommitteereceiveforinformationthereportdatedJune
14,2016,titled“GeorgeMasseyTunnelReplacementProject–RegionalImpactsandConcerns”
andprovidealternatedirectiontostaff.

FINANCIALIMPLICATIONS
If the Board supports alternative one, letters will be sent to the Minister of Transportation of
Infrastructure and to the BC Environmental Assessment Office conveying that, should the Project
proceed,MetroVancouverwillbeseekingcommitments,assurances,andcompensationfromthe
Province to mitigate the impacts on Metro Vancouver assets, infrastructure and legislated
responsibilities.Itisanticipatedthatthenewbridge,theaccompanyingBCHydrotransmissionline
relocation, and the decommissioning of the existing Tunnel, will have both direct and indirect
financialimplicationsforregionalwatersupplyandliquidwasteutilitiesinfrastructureandservice
delivery,alongwithanticipateddirectandindirectimpactstotheDeasIslandRegionalPark.

GiventhelackofdetailavailableabouttheProjectandtherelocationoftheBCHydrotransmission
line,thespecificfinancialimplicationsforMetroVancouverasaresultoftheProjectareunknown
anddifficulttoestimateatthistime.MetroVancouverstaffwillcontinuetoliaisewithMOTIandwith
BCHydrotoprotecttheinterestsofMetroVancouverwithrespecttoitsassetsandoperations.

ItshouldalsobenotedthatsignificantMetroVancouverstafftimehasbeendedicatedtotheGeorge
MasseyTunnelReplacementProject.Theneedforstafftimeisanticipatedtocontinueatvariable
intensity until the completion of the George Massey Tunnel Replacement Project, including
decommissioningoftheTunnel.

ProjectBusinessCase
The business case provided by MOTI for the Project includes an assumption of incremental GDP
growth of $13 million / year every year from 2021–2045, but it does not provide important
informationrelatedtohowstatedvalueswerearrivedat.Similarly,itisunclearhowotherProjectͲ
relatedbenefitswerecalculated,includingthebenefitofseismicimprovements.Thebreakdownof
project costs is redacted in the original business case from October 2015, so the amount of
construction plus contingency is unknown as is the interest during construction and the
decommissioningofthetunnel.Ifcontingenciesareinsufficient,projectcostscouldwellexceedthe
statedamountof$3.5billion.Aswell,thereisalackofclarityrelatedtothecalculationofthepresent
valueofnetprojectcosts,includingwhethertherehavebeenanydeductionsincorporatedintothe
calculationofthenetamount.

Thebusinesscasealsodoesnotpresentanalysisoftherangeoftransportationoptionsthatwere
consideredbytheProvincebeforedecidingupona10Ͳlanebridgeasthepreferredalternativefor
achievingProjectgoals.Forexample,noinformationisavailablethatassessestheinvestmentof$3.5
billioninfundingtowardsthenewbridgeagainstotheralternativesthatwouldachieveProjectgoals,
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but would better align with Metro 2040 and enhance the proposed investments included in the
TransLinkMayors’Council10ͲYearVision.

SUMMARY/CONCLUSION
At its May 27, 2016 meeting, the GVRD Board considered a report titled “George Massey Tunnel
ReplacementProjectUpdate”.ThisreportrespondstorequestsfromtheBoardandpresents,based
ontheinformationavailable,ananalysisofthepotentialimpactsoftheproposedGeorgeMassey
Tunnel Replacement Project on Metro Vancouver assets, infrastructure, and legislated
responsibilities. It also provides information on federal and provincial environmental assessment
processes,anupdateonMOTI’sapplicationtotheBCEnvironmentalAssessmentOffice,andconveys
informationfromtheCityofRichmondandCorporationofDeltarelatedtotheGeorgeMasseyTunnel
ReplacementProject.

MetroVancouverhasarangeofbroadinterestsandconcernsrelatedtotheProjectintermsofits
assets, infrastructure and legislated responsibilities, including regional planning and growth
management; air quality and climate change; environment; regional parks; and regional utilities.
Althoughsubstantialgapsindesigndetails,impactanalysis,andassociatedtechnicaldocumentation
relatedtotheProjectstillexist,thisreportprovidesahighͲlevelstaffassessmentofthepotential
impactofboththeProjectandrelatedproximalworksonMetroVancouverinterests.Thepotential
impacts,includingdirect,indirectandcumulativeeffects,areconsideredtobebroadandpotentially
substantial. In all cases, the lack of sufficient access to the full breadth of technical information
includingfinancialandbusinesscasedocumentationhasmadeitverydifficulttoclarifyandquantify
theseimpactsinmoredetail.Moreover,thelimitedtimeframesprovidedforstakeholderinputto
specific reports and applications throughout this process have created ongoing difficulties in
conductinganalysistotheappropriatelevelofdetail.

There continue to be concerns about the direct, indirect, and cumulative regional impacts of the
proposed George Massey Tunnel Replacement Project on the integrity and security of Metro
Vancouverassets,aswellasongoingconcernsaboutaninadequatestakeholderinputprocessand
insufficientaccesstobackgroundtechnicalanalysis.Timelinesforstakeholderanalysisandfeedback
onMOTI’sProjectDefinitionReportandtheApplicationInformationRequirementssubmittedtothe
BCEAOhavebeenchallenging.Aspreviouslynoted,theBCEAOhasgivenstakeholderswith15days
toreviewtheApplicationInformationRequirements(2,500+pages)forcompleteness.Therewillbe
a60ͲdaypubliccommentperiodaftertheBCEAOacceptstheapplication.Apotentialconcernishow
meaningfulthesolicitationofpubliccommentwillbeoninformationthatisoftenhighlytechnicalor
specialized.

BasedontheforegoinganalysisoftheinformationavailableontheProjectandthepotentialimpact
onMetroVancouverassets,infrastructure,andservices,staffrecommendthattheBoardsupport
alternativeoneandthataletterbesenttotheBCMinisterofTransportationandInfrastructureand
totheFederalMinisterofEnvironmentandClimateChangeconveyingtheBoard’soppositiontothe
Project.Further,shouldtheProjectbeapproved,thattheProvinceofBritishColumbiacommitto
providing compensation, monitoring, and other conditions that will be necessary to mitigate the
impacts of the George Massey Tunnel Replacement Project on Metro Vancouver assets,
infrastructure,andlegislatedresponsibilities.
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AttachmentsandReferences:(Orbit#18482936):
1. CityofRichmondBriefingPapertitled“GeorgeMasseyTunnelReplacement–CityofRichmond
Concerns”datedJune2,2016
2. CorporationofDeltaCouncilReporttitled“GeorgeMasseyTunnelReplacementProject”dated
February26,2016.
3. GeorgeMasseyTunnelReplacementProject:SummaryAssessmentTable
4. Map:AreasofPotentialImpacttoMetroVancouverUtilities
5. ProjectDefinitionReport
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George Massey Tunnel Replacement
City of Richmond Concerns
7KHNH\DUHDVRIFRQFHUQIRUWKH&LW\LQFOXGH
x

7XQQHO'HFRPPLVVLRQLQJ 3UHIHUHQFHIRU1HZ,PSURYHG7XQQHO7KHUHPRYDORIWKH
H[LVWLQJWXQQHOFRXSOHGZLWKDQHZEULGJHHQFRXUDJHVIXWXUHLQFUHDVHGGUHGJLQJRIWKH
)UDVHU5LYHUWRHQODUJHWKHVKLSSLQJFKDQQHODQGWKXVJUHDWHULQGXVWULDOL]DWLRQRIWKH
ULYHUDVZHOODVWKHVXUURXQGLQJDUHD

x

+LJKZD\:LGHQLQJ ,PSDFWVWR$JULFXOWXUDO/DQG(6$V50$V3URMHFWLQIRUPDWLRQ
LQGLFDWHVD³QHWSRVLWLYHLPSDFW´WRDJULFXOWXUDOODQGVEXWKDVQRWEHHQFRQILUPHGQRU
TXDQWLILHG7KHZLGHQLQJRI+LJKZD\WRDQXQGLVFORVHGGHSWKRQWKHZHVWVLGHZLOO
LPSDFWWKHYLDELOLW\RIDGMDFHQWH[LVWLQJIDUPODQGDVZHOODVWKH&LW\¶VGHVLJQDWHG
(QYLURQPHQWDOO\6HQVLWLYH$UHDVDQG5LSDULDQ0DQDJHPHQW$UHDV7KHSURMHFWWHDP
KDVLQGLFDWHGWKH\ZLVKWRDFTXLUHDGHSWKRIPHWHUVDORQJWKHKLJKZD\ZKHUH
6WHYHVWRQ+LJKZD\PHHWV+LJKZD\

x

5HJLRQDO&RQFHUQV,WLVQRWFOHDUWKDWDQHZODQHEULGJHLVFRQVLVWHQWZLWKWKH
5HJLRQDO*URZWK6WUDWHJ\RUWKH0D\RUV¶&RXQFLO9LVLRQIRU5HJLRQDO7UDQVSRUWDWLRQ
,QYHVWPHQWV$GGLWLRQDOO\ZKDWDUHWKHHQYLURQPHQWDODQGRWKHULPSDFWVRI
HQFRXUDJLQJLQFUHDVHGXVHRIWKHVLQJOHRFFXSDQWPRWRUYHKLFOHLQVWHDGRILQYHVWLQJLQ
SXEOLFWUDQVSRUWDWLRQ

x

)XQGLQJIRUWKH3URSRVHG%ULGJH,WUHPDLQVXQFOHDUKRZWKHSURSRVHGEULGJHZLOOEH
IXQGHGDQGZKDWSRUWLRQRILWVFRVWLIDQ\ZLOOEHFRQWULEXWHGE\3RUWRI9DQFRXYHU
7KHGHWDLOVRIWKHSURMHFWIXQGLQJPRGHOVKRXOGEHVKDUHGVRRQHUUDWKHUWKDQODWHULQ
RUGHUWRHQVXUHWKHILQDQFLDOSODQQLQJSURFHVVIRUWKHSURMHFWLVIXOO\WUDQVSDUHQW

x

%ULGJH7ROOYHUVXV0RELOLW\3ULFLQJ1RLQIRUPDWLRQLVDYDLODEOHRQWKHWROOUDWHRUKRZLW
ZLOOEHHTXLWDEO\DSSOLHGJLYHQWKDWWKHUHJLRQ¶VH[LVWLQJDQGSODQQHGWROOHGIDFLOLWLHV
ZLOOEHORFDWHGVROHO\RQEULGJHFURVVLQJVOLQNLQJWKHUHJLRQVRXWKRIWKH)UDVHU5LYHU
$WROOLQJSROLF\WKDWIRFXVHVRQO\RQULYHUFURVVLQJVSHQDOL]HVDQLVODQGFLW\OLNH
5LFKPRQG1RZLVDQRSSRUWXQHPRPHQWWRLQLWLDWHZRUNRQDUHJLRQZLGHPRELOLW\
SULFLQJSROLF\IRUURDGVDQGEULGJHVFRQVLVWHQWZLWKWKHORQJWHUPIXQGLQJVWUDWHJ\IRU
WKH0D\RUV¶&RXQFLO9LVLRQ

x

3RWHQWLDO&RQJHVWLRQDW2DN6WUHHW%ULGJH7KHSURMHFWVFRSHGRHVQRWLQFOXGHDQ\
LPSURYHPHQWVWRWKH2DN6WUHHWWK$YHQXHLQWHUVHFWLRQZKLFKLVWKHSULPDU\VRXUFH
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RIWUDIILFTXHXLQJDWWKH2DN6WUHHW%ULGJHQRUDWWKH.QLJKW6WUHHW%ULGJHWRZKHUHWKH
2DN6WUHHW%ULGJHWUDIILFPD\HYHQWXDOO\GLYHUW

x ,PSDFWVRQ 5HTXLUHG,PSURYHPHQWVWR/RFDO5RDG1HWZRUN7KHSURMHFWVFRSHPD\
KDYHSRWHQWLDOO\VLJQLILFDQWLPSDFWVRQWKHORFDOURDGQHWZRUNEXWWKHUHDUHQRGHWDLOV
DVWRWKHVFDOHDQGFRVWRIQHHGHGLPSURYHPHQWVWRWKHVHORFDOURDGV

x 6XVWDLQDEOH7UDQVSRUWDWLRQ2SWLRQV7KHLQWHJUDWHGWUDQVLWVWRSVVKRXOGEHRSHUDWLRQDO
RQRSHQLQJGD\3HGHVWULDQDQGF\FOLQJIDFLOLWLHVVKRXOGEHLQFRUSRUDWHGLQDOOQHZ
VWUXFWXUHVLQFOXGLQJDSDWKZD\RQERWKVLGHVRIWKHEULGJHZLWKVDIHDQGFRQYHQLHQW
FRQQHFWLRQVWRWKHORFDOQHWZRUN

x 2ULJLQ'HVWLQDWLRQ6XUYH\V7KH3URMHFW'HILQLWLRQ5HSRUW 3'5 VWDWHVWKDW
DSSUR[LPDWHO\SHUFHQWRIWUDIILFWKURXJKWKH7XQQHOLVGHVWLQHGIRURURULJLQDWHVIURP
5LFKPRQGEDVHGRQWZR%OXHWRRWKVXUYH\VHDFKIRUDWZRZHHNSHULRGLQWKH)DOORI
DQG)XUWKHUFODULILFDWLRQKDGEHHQUHTXHVWHGE\WKH&LW\RQWKHSURMHFW
WHDP¶VVXUYH\PHWKRGRORJ\WRDUULYHDWWKLVFRQFOXVLRQ

x 5HORFDWLRQRI%&+\GUR7UDQVPLVVLRQ/LQH%&+\GURZLOOQHHGWRUHORFDWHLWVH[LVWLQJ
WUDQVPLVVLRQOLQHWKDWUXQVXQGHUJURXQGWKURXJKWKHWXQQHODQGKDVLGHQWLILHGDQ
RYHUKHDGFURVVLQJDVWKHWHFKQLFDOO\OHDGLQJVROXWLRQ7KH&LW\¶VSUHIHUUHGRSWLRQV
DUHHLWKHUDQXQGHUJURXQGFURVVLQJRIWKH)UDVHU5LYHURUDWWDFKHGWRWKHQHZ
EULGJH


x ($3URFHVV7KHH[SHFWDWLRQRIWKH%&($2IRUWKH&LW\WRSURYLGHFRPPHQWVRQ
ERWKWKH3URMHFW'HVFULSWLRQDQG.H\$UHDVRI6WXG\GRFXPHQWDVZHOODVWKHG$,5
E\WKHVSHFLILHGGHDGOLQHVZLWKLQWKHRYHUODSSLQJUHYLHZSHULRGVLVXQUHDOLVWLF


x 'HFLVLRQWRUHSODFHWXQQHOZLWKEULGJH7KH&LW\QRWHVWKHFKDQJHLQGLUHFWLRQIURP
XSJUDGLQJWKH7XQQHOWREXLOGLQJDEULGJH8QWLODQQRXQFLQJWKHEULGJHSURMHFWLQ
WKHSXEOLFL]HGLQWHQWLRQRIWKH0R7,ZDVWRLPSURYHDQGRUH[SDQGWKH7XQQHO6KRXOG
WKHSURMHFWWRLPSURYHWKHH[LVWLQJFURVVLQJDWWKH)UDVHU5LYHUJRDKHDG&RXQFLO¶V
SUHIHUHQFHLVIRUDQXSJUDGHGDQGRUH[SDQGHGWXQQHOLQVWHDGRIDQHZEULGJH



Missing Technical Information

6WDIIKDYHPHWZLWKWKH*HRUJH0DVVH\7XQQHO5HSODFHPHQW *075 SURMHFWWHDP
UHJXODUO\VLQFH-DQXDU\ LQPRUHWKDQPHHWLQJVDVQRWHGLQ0R7,QHZVUHOHDVHV
DQGSXEOLFDWLRQV $OWKRXJK0R7,KDVLQGLFDWHGWKDWWKH&LW\KDV³SURYLGHGYDOXDEOH
FRPPHQWVWKDWKDYHVKDSHGWKHSURMHFWVFRSH´ DVQRWHGLQWKHQHZVUHOHDVHGLVWULEXWHGLQ
FRQMXQFWLRQZLWK0LQLVWHU6WRQH¶V0DUFKSUHVHQWDWLRQDWWKH5LFKPRQG&KDPEHU
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RI&RPPHUFH WKHUHDUHPDQ\DUHDVRQZKLFKWKH&LW\LVVWLOODZDLWLQJDUHVSRQVHDQGRU
PRUHGHWDLOHGLQIRUPDWLRQ

6SHFLILFDOO\LQDGGLWLRQWRWKHFRQFHUQVH[SUHVVHGWR0R7,WKURXJK&RXQFLOUHVROXWLRQVWKH
&LW\KDVQRWUHFHLYHGDQ\IXUWKHULQIRUPDWLRQRQWKHIROORZLQJVSHFLILFWHFKQLFDOLVVXHV

x 2XWVWDQGLQJGDWDDQGWHFKQLFDODQDO\VLVRIWKHH[LVWLQJDQGIRUHFDVWWUDIILFYROXPHV
IRUWKH+LJKZD\FRUULGRUDQGUDPSV2DN6WUHHW.QLJKW6WUHHWDQG$UWKXU/DLQJ
%ULGJHVDQGWKH6WHYHVWRQ+LJKZD\DQG1R5RDGLQWHUVHFWLRQ

x 7UDIILFPRGHOOLQJUHVXOWVWRGHPRQVWUDWHWKHH[WHQWRIDQ\WUDIILFGLYHUVLRQWRWKHVH
EULGJHVZKHWKHUWKHUHLVVXIILFLHQWFDSDFLW\DQGWRLGHQWLI\DQ\QHFHVVDU\PLWLJDWLQJ
WUDIILFPDQDJHPHQWPHDVXUHV

x ([WHQGWKHSURMHFWVFRSHWRLQFOXGHWKHDVVHVVPHQWRIWUDIILFLPSDFWVDQG
LPSOHPHQWDWLRQRIWKHDSSURSULDWHLPSURYHPHQWVDW2DN6WUHHWDQGWK$YHQXH
DVZHOODV+LJKZD\QRUWKERXQGRQUDPSVIURP6HD,VODQG:D\DQG%ULGJHSRUW
5RDG

x 7HFKQLFDODQDO\VLVWRVXSSRUWWKH3'5VWDWHPHQWWKDW³WKHUHZRQ¶WEHDGGLWLRQDO
FDUVFURVVLQJWKH2DN6WUHHW%ULGJHEHFDXVHRIWKHQHZEULGJH´

x 0RUHLQIRUPDWLRQRQWKHPHWKRGRORJ\DQGGDWDFROOHFWLRQIRUWKH%OXHWRRWK2'
VWXGLHVLQFOXGLQJVDPSOHVL]HDQGLWVVWDWLVWLFDOVLJQLILFDQFHRIHDFKVWXG\

x 5DWLRQDOHRQZK\+LJKZD\LVEHLQJZLGHQHGWRWKHZHVWUDWKHUWKDQWKHHDVW
ZKHWKHUWKHH[WHQWRQWKHZHVWFDQEHUHGXFHGIURPZKDWLVFXUUHQWO\SURSRVHG
HJPWDNHIURPWKH&LW\¶V*DUGHQODQGV DQGZKDWRSWLRQVLIDQ\DUHDYDLODEOH
WRWKH&LW\

x 3URYLGHWKHVSHFLILFH[WHQWRILPSDFWRIWKHSURMHFWRQDJULFXOWXUDOODQGDVZHOODV
WKHDPRXQWDQGORFDWLRQRIODQGWKDWFDQEHUHLQVWDWHGDVDJULFXOWXUDO

x &RQGXFWDVDIHW\DXGLWRIWKH6WHYHVWRQLQWHUFKDQJH HJQRUWKERXQGWR
ZHVWERXQGPRYHPHQWDQGZHDYLQJRIWUDIILF 

x (YLGHQFHWRFRQILUPQHW]HURRUSRVLWLYHLPSDFWRQDJULFXOWXUDOODQG SURYLGH
TXDQWLILHGQXPEHUDQGORFDWLRQVWRGHPRQVWUDWH DQGQHW]HURRUSRVLWLYHLPSDFWRQ
50$VDQG(6$V

x 7KH3URMHFW4XDOLILHG(QYLURQPHQWDO3URIHVVLRQDO 4(3 VKRXOGEHFRQGXFWLQJDQ
HYDOXDWLRQRIWKHFXUUHQWDQGIXWXUH5LSDULDQ0DQDJHPHQW$UHDV 50$ DQG
(QYLURQPHQWDOO\6HQVLWLYH$UHDV (6$ 
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Project Scope


7KH&LW\KDGH[SHFWHGWKHUHOHDVHRI%&0R7,¶V3URMHFW'HILQLWLRQ5HSRUWLQ-XQH
EDVHGRQLQLWLDOLQIRUPDWLRQIURP0R7,DQGGLVFXVVLRQVZLWKWKH*075VWDIIKRZHYHU
WKHVHGRFXPHQWVZHUHQRWPDGHSXEOLFXQWLO'HFHPEHURI7KHIROORZLQJ
VXPPDUL]HVWKHSURMHFWVFRSHRIWKH*075LQLWLDWLYH

x 5HSODFHWKH7XQQHOZLWKDQHZODQHEULGJH HLJKWODQHVSOXVWZRGHGLFDWHG
WUDQVLW+29ODQHV LQWKHVDPHFRUULGRU7KHFOHDUVSDQVWUXFWXUHZLOOKDYHDP
QDYLJDWLRQDOFOHDUDQFHVLPLODUWRWKH$OH[)UDVHU%ULGJH

x 5HSODFHWKH:HVWPLQVWHU+LJKZD\6WHYHVWRQ+LJKZD\DQG+LJKZD\$
LQWHUFKDQJHVZLWKWKHODWWHUWZRQHZLQWHUFKDQJHVLQFOXGLQJLQWHJUDWHGWUDQVLWVWRSV
ZLWKLQWKHFHQWUHPHGLDQ

x :LGHQWKH6KHOO5RDGRYHUSDVVDQGUHSODFHWKH%OXQGHOO5RDG/DGQHU7UXQN5RDG
DQGWK6WUHHWRYHUSDVVHV

x 3URYLGHFRQWLQXRXVGHGLFDWHGWUDQVLW+29ODQHV ODQHNPV EHWZHHQ+LJKZD\
LQ'HOWDDQG%ULGJHSRUW5RDGLQ5LFKPRQGLQFOXGLQJDWUDQVLWRQO\UDPSDW%ULGJHSRUW
5RDGZKLFKZLOODOVRVXSSRUWSRWHQWLDOIXWXUHUDSLGWUDQVLWH[SDQVLRQ

x 3URYLGHDFFHVVDQGFRQQHFWLRQVIRUF\FOLVWVDQGSHGHVWULDQVZLWKDPXOWLXVH
SDWKZD\RQWKHQHZEULGJH

x 3URYLGHDQHZFRQQHFWLRQWR5LFH0LOO5RDG

x 'HFRPPLVVLRQWKH7XQQHORQFHWKHQHZEULGJHRSHQV

x 7KH3URMHFWZLOOEHIXQGHGWKURXJKXVHUWROOVZLWKWKHDPRXQWWREHGHWHUPLQHG

Consultation

x )ROORZLQJWKH3URYLQFH¶VDQQRXQFHPHQWLQ6HSWHPEHUWKDWWKH7XQQHOZRXOGEH
UHSODFHGWKH0LQLVWU\RI7UDQVSRUWDWLRQ ,QIUDVWUXFWXUH 0R7, KDVXQGHUWDNHQWKUHH
URXQGVRISXEOLFFRQVXOWDWLRQWRGDWH

o 3KDVH 1RYHPEHU'HFHPEHU )RFXVHGRQXQGHUVWDQGLQJWKHQHHGV
DQGSRWHQWLDOFRQVWUDLQWVWRKHOSGHYHORSSURMHFWVFRSHDQGGHVLJQ
UHTXLUHPHQWV%DVHGRQWKHIHHGEDFNWKHWRSWKUHHIDFWRUVWRFRQVLGHULQWKH
GHYHORSPHQWRIUHSODFHPHQWRSWLRQVZHUHFRQJHVWLRQUHGXFWLRQVXSSRUW
5031187v2
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HFRQRPLFJURZWKDQGLQFOXVLRQRIWUDQVSRUWDWLRQDOWHUQDWLYHVUDWKHUWKDQ
LPSDFWVVXFKDVVXSSRUWIRUWKH5HJLRQDO*URZWK6WUDWHJ\HQYLURQPHQWDO
IDFWRUVDQGDLUTXDOLW\LPSDFWV

o 3KDVH 0DUFK$SULO 6RXJKWLQSXWRQGUDIWSURMHFWVFRSHDQGJRDOVILYH
FURVVLQJVFHQDULRVDQGWKHFULWHULDWRHYDOXDWHWKHRSWLRQV%DVHGRQWKH
IHHGEDFNWKHKLJKHVWVXSSRUWZDVIRUDQHZEULGJHLQWKHVDPHFRUULGRU

o 3KDVH 'HFHPEHU-DQXDU\ )HHGEDFNRQWKHSURSRVHGSURMHFW
VFRSHVXFFHVVPHDVXUHVIXQGLQJRSWLRQVDQGWUDIILFPDQDJHPHQWGXULQJ
FRQVWUXFWLRQ


x &LW\VWDIIILUVWPHWZLWK*075VWDIILQ6HSWHPEHUDQGVXEVHTXHQWO\HVWDEOLVKHG
UHJXODUPHHWLQJV W\SLFDOO\HYHU\WZRZHHNV WRGLVFXVVWHFKQLFDOLVVXHVDVRI-DQXDU\

x )XUWKHUGHWDLOHGLQIRUPDWLRQDERXWWKHSURMHFWZDVUHTXHVWHGE\VWDIIDWHDFKRIWKHVH
WHFKQLFDOPHHWLQJV:KLOH*075VWDIIKDGUHVSRQGHGZLWKIXUWKHULQIRUPDWLRQWKH
QHFHVVDU\GHWDLOVDUHVWLOOPLVVLQJLQRUGHUIRUVWDIIDQG&RXQFLOWREHWWHUDVVHVVWKH
ORFDOLPSDFWVRIWKHSURMHFW
x 7KHSURMHFWDVGHILQHGDQGWKHODFNRIWKHUHTXHVWHGGHWDLOHGLQIRUPDWLRQKDVOHGWR
FRQFHUQVUHJDUGLQJWKHMXVWLILFDWLRQRIWKHSURMHFWDQGLWVSRWHQWLDOQHJDWLYHLPSDFWVRQ
WKH&LW\DQGWKHUHJLRQ
x 7KHVHUHTXHVWVIURPWKH&LW\DUHVXPPDUL]HGLQ0LVVLQJ7HFKQLFDO,QIRUPDWLRQRQ
3DJHDQGDOVRJHQHUDOO\UHIOHFWHGLQ&RXQFLO5HVROXWLRQVVXPPDUL]HGRQ3DJH

Environmental Assessment Process

x 7KH*075SURMHFWLVVXEMHFWWRUHYLHZXQGHUWKH%&(QYLURQPHQWDO$VVHVVPHQW
$FW7KHSURMHFWLVWULJJHUHGE\WKHWXQQHOGHFRPPLVVLRQLQJDQGWKHPRGLILFDWLRQRI
H[LVWLQJSXEOLFKLJKZD\HTXDORUJUHDWHUWKDQNLORPHWUHV

x 3UH$SSOLFDWLRQ6WDJH 'HFHPEHU-XQH-XO\ ,QLWLDWHGZLWKWKHUHOHDVHRI
WKH3URMHFW'HILQLWLRQDQG.H\$UHDVRI6WXG\GRFXPHQWDQGWKHGUDIW$SSOLFDWLRQ
,QIRUPDWLRQ5HTXLUHPHQWV G$,5 WKDWLVUHYLHZHGE\:RUNLQJ*URXSPHPEHUV7KLV
LQFOXGHV

o GD\ -DQXDU\)HEUXDU\ SXEOLFFRPPHQWSHULRGRQWKH3URMHFW
'HILQLWLRQDQG.H\$UHDVRI6WXG\LQFOXGLQJWZRRSHQKRXVHV
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o 0HHWLQJVRIWKH(QYLURQPHQWDO$VVHVVPHQW$GYLVRU\:RUNLQJ*URXSWR
SURYLGHFRPPHQWVRQWKH3URMHFW'HILQLWLRQDQG.H\$UHDVRI6WXG\E\
)HEUXDU\DQGWKHG$,5E\)HEUXDU\&LW\VWDIIUHFHLYHGDQ
H[WHQVLRQRIWKH)HEUXDU\GHDGOLQHWR)HEUXDU\

x $SSOLFDWLRQ5HYLHZ6WDJH -XQH-XO\1RYHPEHU'HFHPEHU 7KHILQDO$,5
PXVWEHDSSURYHGE\WKH%&($2SULRUWR0R7,VXEPLVVLRQRIDQDSSOLFDWLRQIRUDQ
HQYLURQPHQWDODVVHVVPHQWFHUWLILFDWH

x $G$,5:RUNLQJ*URXSPHHWLQJGXULQJWKLVVWDJHRIWKH($SURFHVVZDVKHOGRQ
0DUFKWKDWIRFXVHGRQWKHFROOHFWLYH:RUNLQJ*URXSFRPPHQWVRQWKH
G$,5WKHUHVSRQVHVRI0R7,DQGDGLVFXVVLRQRINH\RXWVWDQGLQJLVVXHVRI:RUNLQJ
*URXSPHPEHUVRQWKHG$,5


x 2Q0D\WKH&LW\ZDVQRWLILHGWKDWWKH$,5KDVEHHQILQDOL]HGE\WKH($2
DQGVWDUWLQJ0D\:RUNLQJ*URXSPHPEHUVLQFOXGLQJWKH&LW\ZLOOKDYHGD\V
WRUHYLHZWKH$SSOLFDWLRQIRUFRPSOHWHQHVV


x 8SRQVXEPLVVLRQRIWKH$,5WKH%&($2ZLOOXQGHUWDNHDFRPSOHWHQHVVUHYLHZDQG
DGD\VFUHHQLQJSHULRGLQFOXGLQJDQRSSRUWXQLW\IRUIXUWKHUSXEOLFFRQVXOWDWLRQ
7KLVPDUNVWKHILQDOVWDJHRISUHDSSOLFDWLRQ


x )ROORZLQJWKLVGD\SHULRGWKHILQDODSSOLFDWLRQZLOOEHVXEPLWWHGDQGLQFOXGHD
PLQLPXPGD\SXEOLFFRPPHQWSHULRGDQGDWOHDVWWZR%&($2OHGRSHQKRXVHV

Council Resolutions


7RGDWH5LFKPRQG&LW\&RXQFLOKDVFRQVLGHUHGVL[UHSRUWVRQWKH*075

x 0DUFK5HSRUWRQWKHILYHFURVVLQJVFHQDULRVLGHQWLILHGLQ3KDVH
FRQVXOWDWLRQ&RXQFLOUHVROYHGWRRSSRVHDQ\FURVVLQJRSWLRQWKDWZRXOG
VLJQLILFDQWO\LPSDFWH[LVWLQJIDUPODQGVDQGFRPPXQLWLHVSDUWLFXODUO\6FHQDULR

x -XQH5HSRUWRQSURSRVHGSURMHFWREMHFWLYHVWREHFRQVLGHUHGE\0R7,LQ
WKHGHYHORSPHQWRIDSUHIHUUHGSURMHFWVFRSHRILPSURYHPHQWVZKLFKZHUH
HQGRUVHGE\&RXQFLO

x -XO\6WDWXVXSGDWHRQSURMHFWLQFOXGLQJUHORFDWLRQRIWKH%&+\GUR
WUDQVPLVVLRQOLQHFXUUHQWO\KRXVHGLQWKH7XQQHO&RXQFLOUHVROYHGWRIRUZDUGWKH
UHSRUWWR0R7,IRUFRQVLGHUDWLRQLQWKHGHYHORSPHQWRIWKH3'5&RXQFLODOVR
UHVROYHGWRDGYLVH%&+\GURWKDWVKRXOGWKH7XQQHOEHGHFRPPLVVLRQHGWKH&LW\¶V
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SUHIHUUHGRSWLRQVIRUWKHUHORFDWLRQRIWKHWUDQVPLVVLRQOLQHZRXOGEHHLWKHUDQ
XQGHUJURXQGFURVVLQJRIWKH)UDVHU5LYHURUDWWDFKHGWRWKHQHZEULGJH

x 2FWREHU5HSRUWRQWKHLPSDFWVRIWKHSRWHQWLDOZLGHQLQJRI+LJKZD\
RQWKHZHVWVLGHZLWKLQ5LFKPRQG&RXQFLOUHVROYHGWRIRUZDUGWKHUHSRUWWR0R7,
IRUFRQVLGHUDWLRQLQWKHGHYHORSPHQWRIWKH3'5DQGDGYLVHWKH$JULFXOWXUH/DQG
&RPPLVVLRQDQGWKH0LQLVWHURI7UDQVSRUWDWLRQDQG,QIUDVWUXFWXUHRIWKH&LW\¶V
FRQFHUQVRIWKHSRWHQWLDOLPSDFWVRQH[LVWLQJHVWDEOLVKHGLQVWLWXWLRQVDQGIDUPLQJ
RIWKHLUEDFNODQGV

x -DQXDU\5HSRUWRQWKH3'5LVVXHGLQ'HFHPEHU&RXQFLOUHVROYHG
WKDWLWVSUHIHUHQFHLVIRUDQHZRULPSURYHGWXQQHOUDWKHUWKDQDQHZEULGJH
&RXQFLODOVRUHVROYHGWRUHTXHVWDQH[WHQVLRQWRWKHGHDGOLQHIRUFRPPHQWVRQWKH
GUDIW$,5DQGWRUHIHUWKHWRSLFWR0HWUR9DQFRXYHUIRUFRPPHQWVRQWKH
FRPSDWLELOLW\RIWKHQHZEULGJHZLWKWKH5HJLRQDO*URZWK6WUDWHJ\&RXQFLOIXUWKHU
UHVROYHGWRVXSSRUWLQSULQFLSOHWKHREMHFWLYHVRIHDVLQJWUDIILFFRQJHVWLRQLPSURYLQJ
WUDQVLWDQGF\FOLQJFRQQHFWLRQVDQGUHSODFLQJDJLQJKLJKZD\LQIUDVWUXFWXUHWR
HQKDQFHSXEOLFVDIHW\VXEMHFWWRDQXPEHURILVVXHVEHLQJDGGUHVVHGSULRUWR
IXUWKHUGHVLJQ


x )HEUXDU\5HSRUWH[SUHVVHGFRQFHUQZLWKFKDQJHLQGLUHFWLRQIURP
XSJUDGLQJWKH7XQQHOWREXLOGLQJDEULGJHDQGLQFOXGHGQLQHVXSSRUWLQJGRFXPHQWV
&RXQFLOUHVROYHGWRUHTXHVWWKDWWKH3URYLQFHSURYLGHFRSLHVRIDOOUHSRUWVDQG
VWXGLHVWKDWUHODWHWRWKHRULJLQDOSODQWRWZLQWKH7XQQHODQGRUSURYLGH5DSLG%XV
VHUYLFHWKDWZHUHFRQVLGHUHGGXULQJWKHSHULRGIURPWRDQGLIQHFHVVDU\
WKDWWKHIRUHJRLQJUHTXHVWEHPDGHDVDQRIILFLDO)UHHGRPRI,QIRUPDWLRQUHTXHVW
$OWKRXJK0LQLVWHU6WRQHKDVUHFHQWO\UHVSRQGHGLQKLVOHWWHURI0DUFKWKDW
WKHDERYHLQIRUPDWLRQZRXOGEHSRVWHGRQWKHSURMHFWZHEVLWHLQ6SULQJDIRUPDO
)2,UHTXHVWKDVEHHQVHQWRXWIURPWKH&LW\WR0R7,WRHQVXUHWKDWWKHLQIRUPDWLRQ
EHLQJFRPSLOHGLVWKRURXJKDQGFRPSOHWH&RXQFLODOVRUHVROYHGWRUHTXHVWWKH
)HGHUDO0LQLVWHURIWKH(QYLURQPHQWWRUHIHUWKH*HRUJH0DVVH\7XQQHO
5HSODFHPHQW3URMHFWWRD&DQDGLDQ(QYLURQPHQWDO$VVHVVPHQW5HYLHZ3DQHO
IRUUHYLHZXQGHUWKH(QYLURQPHQWDO$VVHVVPHQW$FW&(($UHVSRQGHGRQ0DUFK
WRLQGLFDWHWKDWWKLVUHTXHVWZRXOGEHUHIOHFWHGLQWKHLUDGYLFHWRWKH
0LQLVWHU


Attachment 1FRQWDLQVHDFKRIWKHIXOO&RXQFLOUHVROXWLRQVDERYH

Federal Government Partnership


7KH3'5VWDWHVWKDWWKH3URYLQFHLVZRUNLQJZLWKWKHIHGHUDOJRYHUQPHQWWRGHWHUPLQH
SRWHQWLDOIXQGLQJSDUWQHUVKLSV*LYHQWKDWDQHZEULGJHZLOOEHWROOHGWKH%&0LQLVWHURI
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7UDQVSRUWDWLRQ ,QIUDVWUXFWXUHKDVVWDWHGWKDWDFRQWULEXWLRQPD\HLWKHUUHGXFHWKHWROO
UDWHRUWKHOHQJWKRIUHSD\PHQWSHULRG7KLVSURMHFWFDQEHVHHQDVSRWHQWLDOO\FRPSHWLQJ
IRUIXQGLQJZLWKWKHUHJLRQDOWUDQVSRUWDWLRQLPSURYHPHQWVLGHQWLILHGE\WKH0D\RUV¶&RXQFLO
9LVLRQ
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&LW\RI5LFKPRQG%ULHILQJ3DSHU
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Council Meeting
March 11, 2013

Resolution
:+(5($6

$ WKH5LFKPRQG2IILFLDO&RPPXQLW\3ODQHQYLVLRQVWKHSURWHFWLRQRI
H[LVWLQJIDUPODQGVDQGWKHLPSURYHPHQWWRSURYLQFLDOKLJKZD\VEH
UHVWULFWHGRQO\WRZLWKLQWKHH[LVWLQJFRUULGRUVVXFKDV+LJKZD\LQ
5LFKPRQG
% DQ\SURSRVHGQHZKLJKZD\FRUULGRUVWKURXJKH[LVWLQJIDUPODQGV
ZRXOGEHGHWULPHQWDOWRWKH&LW\DQGWKHUHJLRQDQG
& 5LFKPRQGKDVFRQWLQXRXVO\H[SUHVVHGRSSRVLWLRQWRDQ\QHZ
KLJKZD\FURVVLQJLQWKHYLFLQLW\RI1R5RDG

7+(5()25(%(,75(62/9('

  7KDWWKH&LW\RI5LFKPRQGVHQGDOHWWHUWRWKH0LQLVWHURI
7UDQVSRUWDWLRQDQG,QIUDVWUXFWXUHZLWKFRSLHVWRWKH5LFKPRQG
0/$¶VWKHOHDGHURIWKH2IILFLDO2SSRVLWLRQ5LFKPRQG$JULFXOWXUDO
$GYLVRU\&RPPLWWHHWKH0HWUR9DQFRXYHU$JULFXOWXUDO$GYLVRU\
&RPPLWWHHDQGWKH$JULFXOWXUDO/DQG&RPPLVVLRQIRUPDOO\
RSSRVLQJDQ\SURSRVHGULYHUFURVVLQJRSWLRQVWKDWZRXOG
VLJQLILFDQWO\LPSDFWH[LVWLQJIDUPODQGVDQGFRPPXQLWLHV
SDUWLFXODUO\6FHQDULRLQWKHLUUHFHQWO\UHOHDVHGGRFXPHQWVIRU
3KDVHSXEOLFFRQVXOWDWLRQIRUWKH*HRUJH0DVVH\7XQQHO
5HSODFHPHQWSURMHFW
  7KDWDOO0HWUR9DQFRXYHUPXQLFLSDOLWLHVEHDGYLVHGRIWKHDERYH
UHVROXWLRQDQG
  7KDWVWDIIUHYLHZDQGUHSRUWEDFNRQWKHLPSOLFDWLRQVRIWKH*HRUJH
0DVVH\7XQQH\LPSURYHPHQWRSWLRQVRQFHIXUWKHUGHWDLOVRIWKH
RSWLRQVDUHGHWHUPLQHG

  7KDWWKHSURSRVHGSURMHFWREMHFWLYHVIRUWKHUHSODFHPHQWRIWKH
*HRUJH0DVVH\7XQQHODVGHVFULEHGLQWKHVWDIIUHSRUWGDWHG0D\
IURPWKH'LUHFWRU7UDQVSRUWDWLRQEHHQGRUVHGDQG
IRUZDUGHGWRWKH0LQLVWU\RI7UDQVSRUWDWLRQ ,QIUDVWUXFWXUHIRULWV
FRQVLGHUDWLRQLQWKHGHYHORSPHQWRIDSUHIHUUHGSURMHFWVFRSHRI
LPSURYHPHQWVDQG

June 23, 2014


  7KDWWKHDERYH&RXQFLOUHVROXWLRQDQGDFRS\RIWKHDERYHUHSRUW
EHIRUZDUGHGWR5LFKPRQG0/$V7UDQV/LQNWKH&RUSRUDWLRQRI
'HOWDDQGWKH&LWLHVRI6XUUH\:KLWH5RFNDQG9DQFRXYHUIRU
LQIRUPDWLRQ

July 27, 2015

5031187v2

  7KDWWKHVWDIIUHSRUWWLWOHG³8SGDWHRQ*HRUJH0DVVH\7XQQHO
5HSODFHPHQW3URMHFW´GDWHG-XO\IURPWKH'LUHFWRU
7UDQVSRUWDWLRQEHIRUZDUGHGWRWKH0LQLVWU\RI7UDQVSRUWDWLRQ 
,QIUDVWUXFWXUH¶V*HRUJH0DVVH\7XQQHO5HSODFHPHQWSURMHFWWHDPIRU
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Council Meeting

Resolution
FRQVLGHUDWLRQLQWKHGHYHORSPHQWRIWKH3URMHFW'HILQLWLRQ5HSRUW

  7KDWDOHWWHUEHVHQWWR%&+\GURDGYLVLQJWKDWVKRXOGWKH*HRUJH
0DVVH\7XQQHOEHGHFRPPLVVLRQHGWKH&LW\¶VSUHIHUUHGRSWLRQVIRU
WKHUHORFDWLRQRIWKH%&+\GURWUDQVPLVVLRQOLQHIURPWKHWXQQHO
ZRXOGEHHLWKHUDQXQGHUJURXQGFURVVLQJRIWKH)UDVHU5LYHURU
DWWDFKHGWRWKHQHZEULGJHDQG
  7KDWDOHWWHUEHVHQWWRWKH$XGLWRU*HQHUDOIRU%ULWLVK&ROXPELD
RXWOLQLQJ&RXQFLO¶VFRQFHUQVZLWKUHVSHFWWRWKHUHSODFHPHQWRIWKH
*HRUJH0DVVH\7XQQHO
  7KDWWKHVWDIIUHSRUWWLWOHG³8SGDWHRQ*HRUJH0DVVH\7XQQHO
5HSODFHPHQW3URMHFW±+LJKZD\:LGHQLQJ´GDWHG6HSWHPEHU
IURPWKH'LUHFWRU7UDQVSRUWDWLRQEHIRUZDUGHGWRWKH
0LQLVWU\RI7UDQVSRUWDWLRQDQG,QIUDVWUXFWXUH¶V*HRUJH0DVVH\
7XQQHO5HSODFHPHQWSURMHFWWHDPIRUFRQVLGHUDWLRQLQWKH
GHYHORSPHQWRIWKH3URMHFW'HILQLWLRQ5HSRUW

October 13, 2015


  7KDWDOHWWHUEHVHQWE\0D\RU%URGLHRQEHKDOIRI&RXQFLOWRWKH
$JULFXOWXUH/DQG&RPPLVVLRQDQGWKH0LQLVWHURI7UDQVSRUWDWLRQ
DQG,QIUDVWUXFWXUHZLWKFRSLHVWRDOO5LFKPRQG0/$¶VDGYLVLQJRI
WKH&LW\¶VFRQFHUQVZLWKDQ\SRWHQWLDOZLGHQLQJRI+LJKZD\RQ
WKHZHVWVLGHLPSDFWLQJH[LVWLQJHVWDEOLVKHGLQVWLWXWLRQVDQGIDUPLQJ
RIWKHLUEDFNODQGVDQGUHLWHUDWLQJWKH&LW\¶VUHTXHVWIRUWKHHDUO\
SURYLVLRQRIWKH3URMHFW'HILQLWLRQ5HSRUWDQGILQDQFLQJVWUDWHJ\
DQG

  7KDWDOHWWHUEHVHQWWRWKH$JULFXOWXUH/DQG&RPPLVVLRQFRQILUPLQJ
WKDWWKH&LW\ZLVKHVWREHIXOO\HQJDJHGLQDQ\GLVFXVVLRQV
UHJDUGLQJWKHXVHRI$JULFXOWXUDO/DQG5HVHUYHODQGVIRUWKH*HRUJH
0DVVH\7XQQHO5HSODFHPHQW3URMHFW

January 25, 2016

  7KDWWKH0LQLVWU\RI7UDQVSRUWDWLRQDQG,QIUDVWUXFWXUH 0R7, EHDGYLVHG
WKDWZKLOHWKH&LW\VXSSRUWVWKHREMHFWLYHVRIWKH*HRUJH0DVVH\
7XQQHO5HSODFHPHQW3URMHFWWRHDVHWUDIILFFRQJHVWLRQDWWKHH[LVWLQJ
WXQQHODUHDLPSURYHWUDQVLWDQGF\FOLQJFRQQHFWLRQVDQGUHSODFHDJLQJ
KLJKZD\LQIUDVWUXFWXUHWRHQKDQFHSXEOLFVDIHW\DVGHVFULEHGLQWKHLU
3URMHFW'HILQLWLRQ5HSRUWWKHIROORZLQJLVVXHVPXVWEHDGGUHVVHGE\
0R7,SULRUWRDGYDQFLQJWKHSURMHFWIRUIXUWKHUGHVLJQDQGWKH
SURFXUHPHQWSURFHVV

(a) 3URYLVLRQRIIXUWKHUGHWDLOVWRGHPRQVWUDWHKRZWKHRYHUDOOSURMHFW
ZLOO
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&LW\RI5LFKPRQG%ULHILQJ3DSHU
$WWDFKPHQW
-XQH

Council Meeting

Resolution
L
LL 

+DYHDQHW]HURRUSRVLWLYHLPSDFWWRDJULFXOWXUDOODQGDQG
0DLQWDLQSURWHFWDQGHQKDQFHWKH&LW\¶VULSDULDQ
PDQDJHPHQWDUHDVDQGHQYLURQPHQWDOO\VHQVLWLYHDUHDV
WKURXJKDQHWJDLQDSSURDFK

(b) 'HWHUPLQDWLRQRIKRZWKHWROOUDWHZLOOEHLPSOHPHQWHGVRWKDWLW
ZRXOGEHIDLUHTXLWDEOHDQGSDUWRIDUHJLRQZLGHPRELOLW\SULFLQJ
SROLF\FRQVLVWHQWZLWKWKH0D\RUV¶&RXQFLOYLVLRQIRUUHJLRQDO
WUDQVSRUWDWLRQLQYHVWPHQWVLQ0HWUR9DQFRXYHU

(c) ,PPHGLDWHFRPPHQFHPHQWRIGLVFXVVLRQVE\0R7,ZLWKWKH&LWLHV
RI9DQFRXYHUDQG5LFKPRQGWRMRLQWO\HVWDEOLVKDFRQWLQJHQF\SODQ
WRDGGUHVVDQ\SRWHQWLDOLQFUHDVHGWUDIILFTXHXLQJRQ+LJKZD\DW
WKHDSSURDFKWRWKH2DN6WUHHW%ULGJH

(d) &ROODERUDWLRQZLWKWKH&LW\WRLGHQWLI\DSSURSULDWHLQIUDVWUXFWXUH
LPSURYHPHQWVWRPLQLPL]HDQ\QHJDWLYHLPSDFWVIURPWKHZLGHQHG
EULGJHFURVVLQJDQGDVVRFLDWHGLQWHUFKDQJHVRQWKHORFDOURDG
QHWZRUNLQFOXGLQJ6WHYHVWRQ+LJKZD\:HVWPLQVWHU+LJKZD\1R
5RDG9DQ+RUQH:D\DQG5LFH0LOO5RDG

(e) (QFRXUDJHPHQWRISURMHFWSURSRQHQWVE\0R7,WRDFKLHYHDFUHDWLYH
DQGLQQRYDWLYHLFRQLFGHVLJQRIWKHQHZEULGJHWKDWUHFRJQL]HVLWV
VLJQLILFDQFHRIEHLQJWKHODUJHVWEULGJHWREHEXLOWLQ%ULWLVK
&ROXPELDDQG

(f) )DFLOLWDWHH[FHOOHQFHLQVXSSRUWLQJVXVWDLQDEOHWUDQVSRUWDWLRQ
RSWLRQVWKURXJK
L

3DUWQHUVKLSZLWK7UDQV/LQNWRHQVXUHWKDWWKHWUDQVLWVWRSV
ZLWKLQWKH6WHYHVWRQ+LJKZD\DQG+LJKZD\$
LQWHUFKDQJHVDUHRSHUDWLRQDORQRSHQLQJGD\
LL  3URYLVLRQRIDPXOWLXVHSDWKIRUSHGHVWULDQVDQGF\FOLVWV
RQHDFKVLGHRIWKHQHZEULGJHRIVXIILFLHQWZLGWKWRVDIHO\
DFFRPPRGDWHDOOXVHUVLQRUGHUWR
L ,PSURYHVDIHW\E\PLQLPL]LQJWKHFURVVLQJRI
+LJKZD\RQDQGRIIUDPSVDW6WHYHVWRQ+LJKZD\
WKDWDUHSODQQHGDVIUHHIORZ
LL 0LQLPL]HFLUFXLWRXVQHVVDQGPD[LPL]HFRQYHQLHQFH
DQG
LLL %HWWHUDGGUHVVH[LVWLQJDQGIXWXUHGHPDQG
LLL  ,QFOXVLRQRISHGHVWULDQDQGF\FOLQJIDFLOLWLHVDVSDUWRIWKH
QHZ6WHYHVWRQ+LJKZD\DQG:HVWPLQVWHU+LJKZD\
LQWHUFKDQJHVDQGRQERWKVLGHVRIWKH%OXQGHOO5RDG
RYHUSDVVDQG
LY  3URYLVLRQRILPSURYHGSHGHVWULDQDQGF\FOLQJIDFLOLWLHVRQ
5031187v2
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&LW\RI5LFKPRQG%ULHILQJ3DSHU
$WWDFKPHQW
-XQH

Council Meeting

Resolution
6KHOO5RDGDVSDUWRIWKHZLGHQHG6KHOO5RDGRYHUSDVV
  7KDWWKH%&(QYLURQPHQWDO$VVHVVPHQW2IILFHEHUHTXHVWHGWRH[WHQG
WKHGHDGOLQHIRUFRPPHQWVRQWKHGUDIW$SSOLFDWLRQ,QIRUPDWLRQ
5HTXLUHPHQWVIURP)HEUXDU\WR0DUFKWRSURYLGHWKH
&LW\ZLWKVXIILFLHQWWLPHWRSURYLGHPHDQLQJIXOLQSXW
  7KDWWKHPDWWHUEHUHIHUUHGWR0HWUR9DQFRXYHUIRUFRPPHQWVRQWKH
FRPSDWLELOLW\RIWKHQHZEULGJHZLWKWKH5HJLRQDO*URZWK6WUDWHJ\
  7KDWRYHUDOO5LFKPRQG&LW\&RXQFLOSUHIHUVDQHZRULPSURYHGWXQQHO
UDWKHUWKDQDQHZEULGJH
  7KDWDOHWWHUEHVHQWWRWKH&LW\RI9DQFRXYHUUHTXHVWWKDWWKH\LQYROYH
WKH&LW\RI5LFKPRQGLQWKHGLVFXVVLRQVUHJDUGLQJWKH2DN6WUHHW
%ULGJHDQGWK$YHQXHDQG2DN6WUHHWVLWXDWLRQVIROORZLQJWKH
FRPSOHWLRQRIFRQVWUXFWLRQ
  7KDWDOHWWHUEHVHQWWR$JULFXOWXUDO/DQG&RPPLVVLRQVHHNLQJ
LQIRUPDWLRQRQWKHSRWHQWLDOHQFURDFKPHQWRQWKHIDUPODQGDQG
(7) 7KDWDFRS\RIWKHUHVROXWLRQEHVHQWWRWKH3ULPH0LQLVWHU3UHPLHU
&LW\RI9DQFRXYHUORFDO03VDQGORFDO0/$V
  7KDWWKH&LW\RI5LFKPRQGUHTXHVWWKDWWKH3URYLQFLDO*RYHUQPHQW
SURYLGHFRSLHVRIDOOUHSRUWVDQGVWXGLHV±LQFOXGLQJEXWQRWOLPLWHG
WREXVLQHVVSODQVIHDVLELOLW\VWXGLHVWHFKQLFDOVWXGLHVVHLVPLF
VWXGLHVDQGRUHQYLURQPHQWDOLPSDFWVWXGLHV±WKDWUHODWHWRWKH
RULJLQDOSODQWRWZLQWKH*HRUJH0DVVH\7XQQHODQGRUSURYLGH
5DSLG%XVVHUYLFHWKDWZHUHFRQVLGHUHGGXULQJWKHSHULRGIURP
WRDQGWKDWLIQHFHVVDU\WKDWWKHIRUHJRLQJUHTXHVWEH
PDGHDVDQRIILFLDO)UHHGRPRI,QIRUPDWLRQUHTXHVW

February 22,
2016


  7KDWDOHWWHUEHVHQWWRWKH$XGLWRU*HQHUDOUHTXHVWLQJFRPPHQWV
RQWKHSURFHVVOHDGLQJXSWRWKHGHFLVLRQUHODWHGWRWKH*HRUJH
0DVVH\7XQQHO5HSODFHPHQW3URMHFWDQG

  7KDWWKH&LW\RI5LFKPRQGVHQGDOHWWHUWRWKH)HGHUDO0LQLVWHURI
WKH(QYLURQPHQWUHTXHVWLQJWKDWWKH*HRUJH0DVVH\7XQQHO
5HSODFHPHQW3URMHFWEHUHIHUUHGWRD&DQDGLDQ(QYLURQPHQWDO
$VVHVVPHQW5HYLHZ3DQHOIRUUHYLHZXQGHUWKH(QYLURQPHQWDO
$VVHVVPHQW$FW
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Regional Planning and
Growth Management –
Transportation

Regional Planning and
Growth Management –
Land Use

Metro Vancouver
Function
No information is provided on how the project may impact
industrial lands and industry in the region.
Regarding potential induced land use impacts of the project,
although there are no land use re-designation changes directly
associated with the project, there will be increased pressures
for land use conversion. Consultant work completed to date
that assesses the potential land use impacts of the project
assumes the existing policy framework as laid out by Official
Community Plans, the Regional Growth Strategy and the
Agricultural Land Reserve. Assuming that the Urban
Containment Boundary and Agricultural Land Reserve will not
change is an important baseline, but it is also important to
acknowledge that the new infrastructure will increase
speculative pressure to expand the Urban Containment
Boundary and to convert agricultural lands.
Incomplete information about the transportation effects of
the new bridge on the regional transportation system.
Comparative information is missing on the baseline and
forecast indicators in the Local Assessment Area, the adjacent
watercrossings, and the Regional Assessment Area for
personal vehicles and goods movement vehicles:
o Queue lengths on adjacent watercrossings,
o Mode share,
o Crash frequencies,
o Fuel consumption,
o Total greenhouse gas emissions (emissions from travel +
congestion),
o Vehicle Kilometres Travelled, and
o Vehicle Hours Travelled

x
x

x
x

Issue or Impact

George Massey Tunnel Replacement Project
Summary Assessment Table of Issues and Impacts

Provide requested information, appropriate
mitigation measures, residual effects and
significance, cumulative effects and
significance, and follow-up strategy.

Acknowledge and assess how the proposed
project will increase speculative pressure to
expand the Urban Containment Boundary
and to convert agricultural lands.

x

x

Address how the proposed project may
impact industrial lands and industry in the
region.

x

Actions Required of the Proponent
to Address Issue or Impact
(i.e. Commitments, Assurances, Compensation,
Monitoring, Mitigation)

dd,DEdϯ
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The proponent committed to conducting a Health Impact
Assessment and the Application Information Requirements
require the proponent to include the HIA’s methodology,
conclusions and recommendations as part of the Application.
The methodology section in the Application does not provide
Metro Vancouver reviewers with sufficient confidence in the
conclusions. The proponent has not provided the actual HIA
report for review.
The Metro Vancouver Integrated Air Quality and Greenhouse
Gas Management Plan is linked to the Regional Growth
Strategy in that planning for compact urban areas and
complete communities, including transit-oriented
development, will reduce transportation emissions and
protect air quality in the region. To align with the Plan and its
goals for air quality and climate change, major projects in the
region should support the goals and guidelines outlined in the
Plan.

x

Air Quality and
Climate Change –
Project-Related Air
Quality Impacts

The lack of a comprehensive assessment of the potential
effects on the quality of irrigation water from the Fraser River
from climate change and future scenarios of dredging when
the tunnel decommissioned, raises questions as to how high
salinity water quality issues can be fully mitigated.

x

x

Potential effects of decomissioning the tunnel must consider
multiple variables (climate change, sea level rise) and the
likely scenario of river dredging on the salinity levels of
irrigation water for agriculture during the growing season over
the long term (10+ years) due to the high risk of loss of farm
viability for one or more farms.

x

Regional Planning and
Growth Management –
Human Health

Regional Planning and
Growth Management –
Agriculture

Inadequate documentation of mitigation measures, residual
effects and their significance, cumulative effects and their
significance, and follow-up strategy to fully address the
identified traffic issues.

x

George Massey Tunnel Replacement Project
Summary Assessment Table of Issues and Impacts

Provide a modelling plan to Metro Vancouver
to facilitate a complete review of the
application.
Incorporate appropriately completed traffic
analysis into the subsequent air quality,
climate change and health effects
assessments. This analysis needs to examine
traffic impacts across a broader study area to
assess changes in traffic volumes and

x

Monitor and evaluate the Health Impact
Assessment’s health issues of interest at
several stages post construction.

x

x

Assess and implement mitigative measures
to reduce potential health impacts.

Consider the time of year of construction
impacts to minimize effects during the
growing season or physical degradation on
soil quality.

x

x
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x

Lack of comprehensive assessment of secondary
formation of air pollutants, such as ground level ozone
and secondary fine particulate matter within the Regional
Assessment Area. The reduction of ground level ozone
has been a focus of Metro Vancouver’s air quality program
for decades, as articulated in regional air quality
management plans in 1994, 2005 and 2011, as well as the
Regional Ground Level Ozone Strategy adopted by the
GVRD Board in 2014.
Comments in the Regional Planning section on the
completeness of the traffic modelling for the project
application indicate that there is incomplete information
for Vehicle Kilometres Travelled and Vehicle Hours
Travelled, amongst other parameters. This information is
crucial to the completion of the air quality, climate change
and health effects assessments in the application.
Without adequate information to review the traffic
assessment, these assessments can also not be adequately
reviewed.

o

Incomplete information on the inputs used in air quality
modelling to support the conclusion of "No Project-related
residual or cumulative effects on air quality". This
includes the absence of a modelling plan that complies
with the BC Air Quality Dispersion Modelling Guideline, as
well as incomplete information on the effects of the new
bridge on transportation and traffic (i.e. traffic volume and
distance travelled), such that emissions can be
appropriately characterized. Without the technical details
that must be included in a modelling plan, staff does not
have the necessary information required to fully assess
the Air Quality Study.

o

o

The proponent has not provided sufficient information to
adequately characterize air emissions or assess/mitigate air
quality issues and impacts in the following key areas:

George Massey Tunnel Replacement Project
Summary Assessment Table of Issues and Impacts

x

x

Commit to contributing to additional ambient
air quality monitoring stations, both fixed
and mobile, to assess impacts of the project
on an ongoing basis. The proponent should
consult with air quality authorities in the
region to determine the parameters to be
monitored, the method of reporting, and the
location of the stations.

Include as part of the modelling plan an
approach and methodology to conduct
photochemical modelling in order to assess
the impacts of the project on regional ground
level ozone formation, over a broader study
area and under a number of project-related
traffic scenarios as noted above.

congestion at other points in the regional
transportation system, and the associated
changes in emissions and resultant
environmental impacts. The analysis also
needs to consider a range of future traffic
scenarios to improve public confidence and
address any criticisms of the selection of
optimistic scenarios for the analysis.
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Air Quality and
Climate Change –
Greenhouse Gases and
Climate Impacts

Air Quality and
Climate Change –
Construction Phase
Air Quality and
Health Impacts

Deficiencies in the completeness of the assessment to date
mean there is an inadequate assessment of the potential
impact of the project on air quality and climate change.
For the construction phase, there is no modelling provided of
construction-related air quality and human health
impacts. Instead, the proponent indicates that the Air Quality
& Dust Control Management Plan (not yet developed) will
include best management practices that will mitigate air
quality impacts (and associated health impacts) from
construction, although no evidence of the efficacy of the best
management practices has been provided.
Project information provided by the proponent states that “Air
quality comprises one of the ‘steps’ along the pathway of
effects of the Project, with human health identified as the
ultimate receptor of Project-related effects.” This raises
consequential concerns about the basis for the analysis of air
quality-related health impacts.

Information provided by the proponent describes greenhouse
gas emissions in the context of “the Project alignment”
comparatively in 2011 and 2031 (with and without the
Project). Greenhouse gas reductions are attributed to both
engine technology improvements and congestion relief. It is
not appropriate to examine greenhouse gas emission changes
within a geographic scope as limited as “the Project
alignment”. The assessment not only fails to consider
greenhouse gas emissions in the broader regional context, but
also fails to assess changes in greenhouse gas emissions due
to either induced traffic as a result of the project, or changes
in traffic volumes (and congestion and emissions) in other
parts of the regional transportation system.

x

x

x

x

George Massey Tunnel Replacement Project
Summary Assessment Table of Issues and Impacts

Prepare the Air Quality & Dust Control
Management Plan in advance of project
initiation, and provide it for review and
comment by relevant air quality regulatory
and other agencies. The management plan
must include provisions for baseline air
quality and dustfall monitoring prior to
initiation of construction, during
construction, and once construction is
complete. The results of this monitoring
program must be regularly reported to
relevant air quality regulatory and oversight
agencies.

Examine potential greenhouse gas emissions
impacts associated with the Project over a
regional scope and with a range of scenarios
to comply with regional greenhouse gas
emissions reductions targets.

x

x
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Environment and
Regional Parks –
Habitat, Wildlife and
Fish

o

o

o

o

o

o

o

Increase turbidity and potential decrease in ambient
water quality in the water connected to Deas Island due to
sedimentation during clearing and grubbing, and
installation of temporary barging facilities.
The possibility of accidental spills of toxic or hazardous
materials into the water connected to Deas Island.
Temporary re-suspension of existing contaminants into
the water column.
Physical injury or direct mortality to fish from noise during
ground improvements and during tunnel
decommissioning.
Dredging, tug and barge operations and removal of rip rap
have the potential to disturb to fish and mammals.
Changes in fish habitat quality due to acoustic effects,
changes in ambient water quality, induced turbidity,
riverbed lowering, and local scouring.
Auditory physical injury (impact pile driving) and/or
behavioural disturbance (vibratory pile driving and in-river
operation of construction vessels) on marine mammals
(seals & sea lions) from increased underwater noise.
Temporary changes to the ability of on marine mammals
to feed on migrating fish stocks that may in turn be
affected from changes in ambient water quality from
induced turbidity, and re-mobilization of sediment
contaminants.

The tunnel removal and bridge construction has the potential
to effect fish and wildlife and their habitat at Deas Island
Regional Park in the water connected to it temporarily in
several ways:

x

o

Information provided by the proponent does not identify that
Deas Island hosts one of the largest and most significant bat
colonies in the Lower Mainland. This colony will be affected by
noise and construction activities during the breeding season
and will be permanently impacted by increased lighting and
noise from the bridge.

x

George Massey Tunnel Replacement Project
Summary Assessment Table of Issues and Impacts

x

Work with Metro Vancouver to offset
negative impacts on fish and wildlife and
their habitat on Deas Island Regional Park
and Deas Slough by conducting revegetation
and restoration of areas within the Project
alignment, including under the new bridge to
improve ecological conditions.

Work with Metro Vancouver to offset
negative impacts on fish and wildlife and
their habitat on Deas Island Regional Park by
conducting revegetation and restoration of
areas within the Project alignment, including
under the new bridge to improve ecological
conditions.

Commit to no net loss of habitat and
collaborative work with regional agencies to
determine compensation, mitigation, and
monitoring requirements.

x

x

Avoid sensitive ecosystems in Deas Island
Regional Park

Continue to work with Metro Vancouver
(including but not limited to technical
working groups) during the design and
construction phases to minimize or eliminate
impacts to Deas Island Regional Park and its
environs.

x

x

Adhere to provincial and federal laws, best
management practices, and timing windows
to avoid temporary and permanent
disturbance to the Deas Island Regional Park
Bat Colony.

x
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x

Habitat loss and direct mortality of terrestrial wildlife that
move between Deas Island Regional Park and adjacent
forests, during vegetation clearing and grubbing, stripping,
and soil excavation.
Habitat alteration due to sensory disturbance from noise,
dust, and presence and movement of construction crews
and equipment.
Direct mortality and disturbance to upland birds that
move between Deas Island Regional Park and adjacent
forests (e.g., destruction of raptor and passerine nests).
Temporary disturbance of vegetation.
Construction of temporary bridges on either side of the
existing Deas Slough Bridge, including temporary piers in
Deas Slough, will result in vegetation removal and habitat
impacts.

o

o

o

o

o

An increase of impervious surface area and stormwater
runoff entering the river could increase in concentrations
of nutrients, organics, metals, chlorides, bacteria, and
hydrocarbons in the water connected to Deas Island.
Physical injury or direct mortality to fish due to auditory
injuries from pulsed noise (i.e., impact pile driving) and
auditory physical injury to marine mammals.
The reduction of and changes to habitat used by existing
fish and wildlife that move in and out of Deas Island.
Regional Park, due to changes in quality due to acoustic
effects, changes to ambient water quality, and the
permanent placement of in-stream piers.
Permanent habitat alteration and loss as well as
disturbance to wildlife (mainly birds and bats) due to
increased noise levels and increased ambient light
environment from vehicle traffic.
Species at Risk in the park which are potentially affected
by the new bridge include: Barn Swallow, Barn Owl, Great

The bridge may affect the fish and wildlife and their habitat
Deas Island Regional Park and the water connected to it
permanently in several ways, including:

o
o

o

o

o

George Massey Tunnel Replacement Project
Summary Assessment Table of Issues and Impacts
Adhere to provincial and federal laws, best
management practices, and timing windows
to avoid temporary and permanent
disturbance to fish and wildlife and their
habitat.
Prepare the Invasive Species Management
Plan in advance of project initiation, and
provide it for review and comment by
relevant agencies, including Metro
Vancouver’s Regional Planning Advisory
Committee – Regional Invasive Species Task
Force.
Commit to ongoing monitoring and control of
invasive species along Highway 99.

x

x

x
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Regional Utilities –
Water and Liquid Waste

Regional Parks –
Park Land and
Visitor Experience

The proponent committed to developing an Invasive Species
Management Plan, but the plan is not included in the
application.
Deas Island Regional Park and its recreational values are
directly and significantly impacted by the proposed project. In
particular, noise, debris, shading and visual effects from the
bridge will impact visitor experience.
Construction access through Deas Island Regional Park is not
desirable from a park visitor perspective, and existing park
infrastructure is inadequate to support this type of use.
Access through the Regional Park will likely be required for
long-term maintenance of the Ministry’s bridge. Pursuant to
Metro Vancouver Regional Parks Bylaw No. 1177, 2012, all
commercial access through or on Metro Vancouver Regional
Parks must undergo a permitting process. Park roads and trails
may require upgrades to support access. Some roads and trails
may not be suitable due to adjacent sensitive habitat.
The proposed Project involves construction of temporary and
permanent works both crossing, and in close proximity to,
several existing Metro Vancouver water mains, (Lulu IslandDelta Main and River Road West Main) at multiple locations.
Both of these mains are critical for water supply to the City of
Richmond and Corporation of Delta.

x

x

x

x

x

o

o

Blue Heron, Trowbridge’s Shrew, Olympic Shrew, Pacific
Water Shrew, and Southern Red-back Vole.
The permanent destruction of raptor and passerine nests
(barn swallow nesting area under the Deas Slough Bridge
and bald eagle nest in BC hydro right-of-way) which are
used by birds that actively use the park for feeding and
resting.
Increased vehicle collisions with avian wildlife.

George Massey Tunnel Replacement Project
Summary Assessment Table of Issues and Impacts

Confirm the nature of access required post
construction and complete an impact
assessment that includes the area and park
assets.

x

Continue to work with Metro Vancouver
during the design and construction phases to
minimize or eliminate impacts and potential
risks to regional utility infrastructure.

Continue to work with Metro Vancouver staff
to secure the required permits for
construction and maintenance access
through the park.

x

x

Provide visual modeling and description of
the viewshed under the bridge.

x
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At this phase of the project development, the design details
and construction schedule have not been established.
However, water supply to Richmond and Delta would be
significantly impacted if construction activity were to damage
either main during summer peak demand period. The impact
of damaging both mains concurrently would be critical at any
time of the year. These same comments would apply to any
proposed relocation of these regional water facilities.
Construction must be therefore carefully planned and phased
to ensure risks are minimized and water supply is maintained.
MOTI indicates that the mitigation of impacts to the Lulu
Island-Delta and River Road West Mains for land-based
construction will be a Contractor responsibility.
On land, Lulu Island-Delta Main will be impacted by two
separate overpass and highway construction activities in north
Richmond: the first is dedicated transit lanes starting south of
the Bridgeport Road interchange and terminating at Van
Horne Way. The second is at Shell Road where new overpass
will be constructed.
Multiple construction activities such as ground improvement,
foundations, structures, temporary bridges, highway crossings
and the realignment of Green Slough are expected adjacent to
the River Road West Main in Delta on the south shore of Deas
Slough.
Greater Vancouver Sewerage & Drainage District Brighouse
Branch Sewer lies within the footprint of the dedicated transit
lanes crossing Bridgeport Road.
Metro Vancouver will require access to its infrastructure both
during and following construction.

x

x

x

x

x

x

George Massey Tunnel Replacement Project
Summary Assessment Table of Issues and Impacts

Commit to not undertake proximal work
adjacent to River Road West Main at Deas
Slough and Lulu Island-Delta Main in north
Richmond concurrently at any time of the
year.
Provide details of support structures for the
temporary bridge over Deas Slough, the
south approach to the Massey Bridge, the
southbound River Road off-ramp, and the
Shell Road Overpass and dedicated transit
lanes in north Richmond to assess the
potential impact to Metro Vancouver utility
infrastructure.

x

x

Comply with all Metro Vancouver
requirements, including any crossing and
proximal work approvals and related
submissions pertaining to design and
construction of temporary and permanent
works.

x

Commit not to undertake GVWD utility
relocations (if required) during peak summer
water demand period.

Require project contractors to protect Metro
Vancouver infrastructure and specify that
risks, responsibilities, costs, methods of
protection and schedule must be borne by
the Contractor.

x

x

Commit to bearing all associated costs for
protection and/or relocation of regional
utilities.

x
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Finance –
Costs and Business Plan

The breakdown of project costs is redacted. Therefore, the
amount of construction plus contingency is unknown, as is the
interest during construction and the tunnel decommissioning
cost (which does not appear to include a contingency.)
Contingencies may be insufficient and therefore project costs
could well exceed $3.5B.
Construction costs are among the most important
components of the business case analysis, as they could easily
be higher and because they occur most closely to the present
(as opposed to benefits which occur over the period to 2045).
The present value of cost overruns will be relatively high.

x

x

For the Lulu Island-Delta Main Fraser River Crossing, MOTI
proposes a mitigation plan to monitor the pipe during, and
following, tunnel removal and to add scour protection as
required.

No sensitivity analysis on construction costs or project
benefits is provided (only discount rate and traffic growth
rates).

o

Tunnel Decommissioning:
o Lulu Island-Delta Main crosses the Fraser River between
Richmond and Delta buried in a shallow trench under the
river bed and may be impacted by Fraser River bed
lowering caused by tunnel removal. This bed lowering
may impact the existing scour protection and undermine
the pipe.

x

x

George Massey Tunnel Replacement Project
Summary Assessment Table of Issues and Impacts

x

x

x

x

x

Extend hydraulic modelling of the Fraser
River beyond 210 days from the date of
tunnel removal in order to fully assess the
impact of downstream scour and bed
lowering on the Lulu Island-Delta Main.
Provide a sensitivity analysis on construction
costs and project benefits.
Provide project cost details, including
contingency details.
Provide 2003 report used to calculate the
incremental GDP growth of $13M/year every
year from 2021-2045.
Provide complete information on cash flows
related to the project, including timing of
expenditures.
Provide information on how the benefit of
seismic improvements was calculated.

Improve upon the monitoring and mitigation
plan for the Lulu Island-Delta Main Fraser
River Crossing in a preventative and
proactive manner. There are periods where
no in-river construction is permitted due to
environmental and other permitting
restrictions, or is limited due to high river
flows. Metro Vancouver has concerns with
the reactive approach proposed by MOTI in
its submission to the provincial
Environmental Assessment Office.

x

x

Provide Metro Vancouver with unimpeded
access to its utility infrastructure for
operation and maintenance activities both
during and after construction of the Project.

x

GP - 399
(Special)

Insufficient information is provided on how the assumption of
incremental GDP growth of $13M/year every year from 20212045 is arrived at, as that information is drawn from another
report from 2003, which was not part of the application
materials submitted. Information on how the results from the
2003 report were used to arrive at the stated values of GDP
growth is not provided and therefore Metro Vancouver staff
are unable to provide comments on this assumption. This
assumption is critical as the project only becomes a clear
winner when assumed incremental GDP effects are included.
Also, it is not clear whether the incremental GDP is in real
dollars or nominal dollars.
Incomplete information is provided on cash flows related to
the project. Therefore, it is not possible to verify calculations
of net present value because the information only includes the
total for the project cost and not the timing of expenditures.
Unclear how benefit of seismic improvements was calculated.
The business case only compares with status quo. It is quite
possible that the Province could gain greater net benefits from
another project.

x

x

x
x
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GP - 411
(Special)

L
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ƉŽŽƌƐĞŝƐŵŝĐ
ƉĞƌĨŽƌŵĂŶĐĞŽĨ
ĞǆŝƐƚŝŶŐdƵŶŶĞů͘

1RWHV
ϭ

ŽƐƚƐŝŶĐůƵĚĞĐŽŶƐƚƌƵĐƚŝŽŶ͕ĞŶŐŝŶĞĞƌŝŶŐ͕ƉƌŽũĞĐƚŵĂŶĂŐĞŵĞŶƚ͕ƉƌŽƉĞƌƚǇ͕ƵƚŝůŝƚŝĞƐ͕ĞŶǀŝƌŽŶŵĞŶƚĂů͕ĞƐĐĂůĂƚŝŽŶ͕ƌŝƐŬƐ͕
ĐŽŶƚŝŶŐĞŶĐŝĞƐĂŶĚĨŝŶĂŶĐŝŶŐ
Ϯ
^ĐĞŶĂƌŝŽϰ;ĂͿŝƐĂŶĞǁƐŝǆůĂŶĞďƌŝĚŐĞĂĚũĂĐĞŶƚƚŽƚŚĞdƵŶŶĞůĂŶĚ^ĐĞŶĂƌŝŽϰ;ďͿŝƐĂŶĞǁƐŝǆůĂŶĞŝŵŵĞƌƐĞĚƚƵďĞƚƵŶŶĞůĂĚũĂĐĞŶƚ
ƚŽƚŚĞdƵŶŶĞů͘







LL

GP - 412
(Special)









d>K&KEdEd^
yhd/s^hDDZz͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘/
ϭ͘

s>KWDEdK&dhEE>ZW>DEdKWd/KE^͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭ

Ϯ͘

ϭ͘ϭ

<'ZKhE͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭ

ϭ͘Ϯ

W,^ϭʹhEZ^dE/E'd,E͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘Ϯ

ϭ͘ϯ

W,^ϮʹyW>KZ/E'd,KWd/KE^͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϯ

Zs/tK&dhEE>ZW>DEdKWd/KE^͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϱ
Ϯ͘ϭ

^EZ/KϭʹD/Ed/Ed,dhEE>͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϱ

Ϯ͘Ϯ

^EZ/KϮʹEtZ/'KEy/^d/E'dhEE>>/'EDEd͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϵ

Ϯ͘ϯ

^EZ/KϯʹEtdhEE>͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϮ

Ϯ͘ϰ

^EZ/KϰʹD/Ed/Ey/^d/E'dhEE>E/d/KE>>E^͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϴ

Ϯ͘ϱ

^EZ/KϱʹD/Ed/Ey/^d/E'dhEE>EEthW^dZDZ/'͘͘͘͘͘͘͘͘͘͘ϮϮ

ϯ͘

^hDDZz͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘Ϯϲ

ϰ͘

Z&ZE^͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘Ϯϴ
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ϭ͘s>KWDEdK&dhEE>ZW>DEdKWd/KE^
ƐƉĂƌƚŽĨt^WͮDDD'ƌŽƵƉ͛ƐƌŽůĞĂƐKǁŶĞƌ͛ƐŶŐŝŶĞĞƌĨŽƌƚŚĞƌĞƉůĂĐĞŵĞŶƚŽĨƚŚĞ'ĞŽƌŐĞ
DĂƐƐĞǇdƵŶŶĞů;ƚŚĞdƵŶŶĞůͿ͕ŝŶĚĞƉĞŶĚĞŶƚĂŶĂůǇƐĞƐǁĞƌĞĐĂƌƌŝĞĚŽƵƚƚŽĚĞƚĞƌŵŝŶĞŝĨĂďƌŝĚŐĞŝƐ
ŝŶĚĞĞĚƚŚĞƉƌĞĨĞƌƌĞĚƌĞƉůĂĐĞŵĞŶƚŽƉƚŝŽŶ͘dŚĞƌĞƐƵůƚƐŽĨƚŚŝƐŝŶĚĞƉĞŶĚĞŶƚĂŶĂůǇƐŝƐĂƌĞƉƌŽǀŝĚĞĚŝŶ
ƚŚŝƐƌĞƉŽƌƚ͘/ŶƚŚŝƐƌĞŐĂƌĚt^WͮDDD'ƌŽƵƉƵŶĚĞƌƚŽŽŬŝŶĚĞƉĞŶĚĞŶƚĞǀĂůƵĂƚŝŽŶĂŶĚĂƌĞǀŝĞǁŽĨ
ƚŚĞĚŽĐƵŵĞŶƚƐĂŶĚƌĞƉŽƌƚƐůŝƐƚĞĚŝŶƚŚĞƌĞĨĞƌĞŶĐĞƐĞĐƚŝŽŶŽĨƚŚŝƐƌĞƉŽƌƚĂŶĚǁŚŝĐŚŝŶĐůƵĚĞ͗
•
•
•
•
•

•
•

•
•

ϭ͘ϭ

dƌĂŶƐƉŽƌƚĂƚŝŽŶƉůĂŶŶŝŶŐƐƚƵĚŝĞƐĨƌŽŵƚŚĞϭϵϵϬƐ
dƌĂĨĨŝĐĚĂƚĂĐŽůůĞĐƚĞĚďĞƚǁĞĞŶϮϬϭϯĂŶĚϮϬϭϱ
dƌĂĨĨŝĐĨŽƌĞĐĂƐƚƐƚŽϮϬϰϱ
^ƚƌƵĐƚƵƌĂůĂŶĚŐĞŽƚĞĐŚŶŝĐĂůĞŶŐŝŶĞĞƌŝŶŐƌĞƉŽƌƚƐ͕ƐƚƵĚŝĞƐĂŶĚĚĞƐŝŐŶƐƉƌŽĚƵĐĞĚďĞƚǁĞĞŶϭϵϴϵ
ĂŶĚϮϬϬϵĂĚĚƌĞƐƐŝŶŐƚŚĞƐĞŝƐŵŝĐǀƵůŶĞƌĂďŝůŝƚǇŽĨƚŚĞdƵŶŶĞů
ǆƚĞŶƐŝǀĞŐĞŽƚĞĐŚŶŝĐĂůĚĂƚĂĐŽůůĞĐƚĞĚĂƚƚŚĞdƵŶŶĞůƐŝƚĞƐŝŶĐĞƚŚĞϭϵϱϬƐĂŶĚŝŶĐůƵĚŝŶŐƐĞŝƐŵŝĐ
ĐŽŶĞƉĞŶĞƚƌĂƚŝŽŶƚĞƐƚŝŶŐĂŶĚďŽƌĞŚŽůĞƐƚĂŬĞŶƐŝŶĐĞϮϬϭϯƚŽĞƐƚĂďůŝƐŚĨŽƵŶĚĂƚŝŽŶĐŽŶĚŝƚŝŽŶƐ
ĨŽƌƚŚĞWƌŽũĞĐƚ
ŽĐƵŵĞŶƚƐƉƌŽĚƵĐĞĚďǇƚŚĞDŝŶŝƐƚƌǇĨŽƌWŚĂƐĞϭĂŶĚϮWƌŽũĞĐƚĐŽŶƐƵůƚĂƚŝŽŶĂŶĚĨŽƌƚŚĞ
WƌŽũĞĐƚĞĨŝŶŝƚŝŽŶZĞƉŽƌƚ
KƉŝŶŝŽŶƐ͕ƉƌĞƐĞŶƚĂƚŝŽŶƐĂŶĚƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐĨƌŽŵŝŶƚĞƌŶĂƚŝŽŶĂůdƵŶŶĞůĂŶĚďƌŝĚŐĞ
ĞŶŐŝŶĞĞƌŝŶŐĞǆƉĞƌƚƐ;ƵĐŬůĂŶĚΘdĂǇůŽƌ͕Kt/͕dͿƚŚĂƚŚĂǀĞďĞĞŶƉƌĞƐĞŶƚĞĚĂƚǁŽƌŬƐŚŽƉƐ
ďĞƚǁĞĞŶϮϬϭϮĂŶĚϮϬϭϰ
ŽŶĐĞƉƚƵĂůŚŝŐŚǁĂǇĂŶĚŝŶƚĞƌĐŚĂŶŐĞĚĞƐŝŐŶƐĨŽƌĂůƚĞƌŶĂƚŝǀĞƐŽůƵƚŝŽŶƐƉƌĞƐĞŶƚĞĚŝŶƚŚĞ
DĂƌĐŚϮϬϭϰƌĞƉŽƌƚďǇ,ϮD
ŶĞǀĂůƵĂƚŝŽŶŽĨĐƌŽƐƐŝŶŐƐĐĞŶĂƌŝŽƐƉƌĞƐĞŶƚĞĚŝŶƚŚĞDĂƌĐŚϮϬϭϰƌĞƉŽƌƚďǇDD<ŽŶƐƵůƚŝŶŐ
/ŶĐ͘

<'ZKhE

ŽŶŐĞƐƚŝŽŶĂƚƚŚĞdƵŶŶĞůŚĂƐďĞĞŶŽĨĐŽŶĐĞƌŶĨŽƌĚĞĐĂĚĞƐ͘^ƚƵĚŝĞƐŽĨŽƉƚŝŽŶƐƚŽĂĚĚƌĞƐƐƚŚĞ
ƉƌŽďůĞŵĚĂƚĞďĂĐŬƚŽƚŚĞ͞&ƌĞĞĚŽŵƚŽDŽǀĞ͟ŝŶŝƚŝĂƚŝǀĞŝŶϭϵϴϵ͘dŚĞĨŝƌƐƚĐŽŵƉƌĞŚĞŶƐŝǀĞƉůĂŶŶŝŶŐ
ƐƚƵĚǇ͕ďǇtĂƌĚŽŶƐƵůƚŝŶŐŽŶďĞŚĂůĨŽĨƚŚĞDŝŶŝƐƚƌǇŽĨdƌĂŶƐƉŽƌƚĂƚŝŽŶĂŶĚ/ŶĨƌĂƐƚƌƵĐƚƵƌĞ;ƚŚĞ
DŝŶŝƐƚƌǇͿ͕ǁĂƐĐŽŵƉůĞƚĞĚŝŶϭϵϵϭ͘ϭ
/ŶƉĂƌĂůůĞůǁŝƚŚƚŚĞƐĞƉůĂŶŶŝŶŐƐƚƵĚŝĞƐƚŚĞdƵŶŶĞů͛ƐƐĞŝƐŵŝĐǀƵůŶĞƌĂďŝůŝƚǇǁĂƐƚŚĞĨŽĐƵƐŽĨŝŶƚĞŶƐŝǀĞ
ĞŶŐŝŶĞĞƌŝŶŐŝŶǀĞƐƚŝŐĂƚŝŽŶƐƐƚĂƌƚŝŶŐŝŶƚŚĞůĂƚĞϭϵϴϬ͛Ɛ͘Ϯ͕ϯ͕ϰ͕ϱ͕ϲ/ŶϮϬϬϳŝƚǁĂƐƌĞĐŽŐŶŝǌĞĚƚŚĂƚƚŚĞ
dƵŶŶĞů͛ƐƐĞŝƐŵŝĐǀƵůŶĞƌĂďŝůŝƚǇĐĂŶŶŽƚďĞĨƵůůǇĂĚĚƌĞƐƐĞĚǁŝƚŚĂƌĞƚƌŽĨŝƚ͘ϳ͕ϴƐƐƵĐŚƚŚĞDŝŶŝƐƚƌǇ
ĐŽŵƉůĞƚĞĚƐƵĨĨŝĐŝĞŶƚƐƚƌƵĐƚƵƌĂůƵƉŐƌĂĚĞƐƚŽƚŚĞdƵŶŶĞůƚŽŝŶĐƌĞĂƐĞƉƵďůŝĐƐĂĨĞƚǇ͕ŝŶƐƚĂůůĞĚĂŶĞĂƌůǇ
ǁĂƌŶŝŶŐƐǇƐƚĞŵƚŽƉƌĞǀĞŶƚĂĐĐĞƐƐƚŽƚŚĞdƵŶŶĞůĨŽƌƐĞŝƐŵŝĐĞǀĞŶƚƐŐƌĞĂƚĞƌƚŚĂŶƚŚĞϭͲŝŶͲϮϳϱǇĞĂƌ
ĞǀĞŶƚϵĂŶĚĐŽŵŵĞŶĐĞĚƉůĂŶŶŝŶŐĨŽƌĂůŽŶŐͲƚĞƌŵƐŽůƵƚŝŽŶ͘
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/ŶϮϬϭϮƚŚĞDŝŶŝƐƚƌǇůĂƵŶĐŚĞĚĂƚŚƌĞĞͲƉŚĂƐĞƚĞĐŚŶŝĐĂůĂŶĂůǇƐŝƐĂŶĚĐŽŶƐƵůƚĂƚŝŽŶƉƌŽŐƌĂŵƚŽ
ĞƐƚĂďůŝƐŚĂůŽŶŐͲƚĞƌŵƐŽůƵƚŝŽŶĨŽƌƚŚĞdƵŶŶĞů;ƚŚĞWƌŽũĞĐƚͿ͘dŚŝƐŝŶĐůƵĚĞĚ͗
WŚĂƐĞϭ͗hŶĚĞƌƐƚĂŶĚŝŶŐƚŚĞEĞĞĚʹWƌŽďůĞŵŝĚĞŶƚŝĨŝĐĂƚŝŽŶĂŶĚƵŶĚĞƌƐƚĂŶĚŝŶŐŽĨƉƵďůŝĐĂŶĚ
ƐƚĂŬĞŚŽůĚĞƌŝŶƚĞƌĞƐƚƐĂŶĚĐŽŶĐĞƌŶƐǁŝƚŚƌĞƐƉĞĐƚƚŽƚŚĞdƵŶŶĞů͘ϭϯ
WŚĂƐĞϮ͗ǆƉůŽƌŝŶŐƚŚĞKƉƚŝŽŶƐʹƵƌƌĞŶƚĂŶĂůǇƐŝƐŽĨƉŽƚĞŶƚŝĂůŽƉƚŝŽŶƐĨŽƌƐŽůǀŝŶŐƚŚĞƉƌŽďůĞŵ͕ƚŚĞ
ĐƌŝƚĞƌŝĂƚŽĞǀĂůƵĂƚĞƚŚĞŽƉƚŝŽŶƐ͕ƚĞĐŚŶŝĐĂůĨĞĂƐŝďŝůŝƚǇƌĞǀŝĞǁ͕ĂŶĚŝĚĞŶƚŝĨŝĐĂƚŝŽŶŽĨĂƉƌĞĨĞƌƌĞĚ
ƐŽůƵƚŝŽŶ͘ϭϰ
WŚĂƐĞϯ͗WƌŽũĞĐƚĞĨŝŶŝƚŝŽŶʹZĞĨŝŶĞŵĞŶƚŽĨƚŚĞƉƌĞĨĞƌƌĞĚƐŽůƵƚŝŽŶŝŶĐůƵĚŝŶŐĂƌĞĨĞƌĞŶĐĞĐŽŶĐĞƉƚ
ĂŶĚďƵƐŝŶĞƐƐĐĂƐĞ͕ĂŶĚĚƵĞĚŝůŝŐĞŶĐĞƌĞǀŝĞǁŽĨƚŚĞƉƌĞĨĞƌƌĞĚƐŽůƵƚŝŽŶĂƐĐŽŵƉĂƌĞĚǁŝƚŚƚŚĞŽƚŚĞƌ
WŚĂƐĞϮĂůƚĞƌŶĂƚŝǀĞƐ͘ϭϱ͕ϭϲ

ϭ͘Ϯ

W,^ϭʹhEZ^dE/E'd,E

WŚĂƐĞϭĐŽŶĨŝƌŵĞĚƚŚĂƚƐĂĨĞƚǇĂŶĚĐŽŶŐĞƐƚŝŽŶĂƌĞƐŝŐŶŝĨŝĐĂŶƚĐŽŶĐĞƌŶƐĂƚƚŚĞdƵŶŶĞůĂŶĚƚŚĂƚ
ĐŽŶŐĞƐƚŝŽŶĐŽŶƚŝŶƵĞƐƚŽǁŽƌƐĞŶ͘<ĞǇĐŽŶĐĞƌŶƐŝĚĞŶƚŝĨŝĞĚĚƵƌŝŶŐƚŚĞWŚĂƐĞϭĐŽŶƐƵůƚĂƚŝŽŶŝŶĐůƵĚĞ͗
ϭϯ

• ŶĂǀĞƌĂŐĞŽĨϴϬ͕ϬϬϬǀĞŚŝĐůĞƐƵƐĞƚŚĞdƵŶŶĞůĞǀĞƌǇĚĂǇ͘dŚŝƐŝƐŵŽƌĞƚŚĂŶƚŚĞĐĂƉĂĐŝƚǇŽĨƚŚĞ
dƵŶŶĞůĂŶĚĂĐŽƵŶƚĞƌĨůŽǁƐǇƐƚĞŵŝƐƵƐĞĚƚŽŵĂŶĂŐĞƚŚĞƌĞƐƵůƚĂŶƚĐŽŶŐĞƐƚŝŽŶŝŶƚŚĞƉĞĂŬ
ĚŝƌĞĐƚŝŽŶ͘ǀĞŶǁŝƚŚĂĐŽƵŶƚĞƌĨůŽǁ͕ƚŚĞĐŽŶŐĞƐƚŝŽŶĂƚƚŚĞdƵŶŶĞůƌĞƐƵůƚƐŝŶƐŝŐŶŝĨŝĐĂŶƚĚĞůĂǇƐ
ƚŚĂƚĐĂŶƌĂŶŐĞƵƉƚŽϯϬŵŝŶƵƚĞƐŽŶĂƚǇƉŝĐĂůǁĞĞŬĚĂǇ͕ĂŶĚĐĂŶďĞƐĞǀĞƌĂůŚŽƵƌƐŝĨƚŚĞƌĞŝƐĂŶ
ŝŶĐŝĚĞŶƚĂƚƚŚĞdƵŶŶĞůŽƌĂĚũŽŝŶŝŶŐ,ŝŐŚǁĂǇϵϵĐŽƌƌŝĚŽƌ͘

• dŚĞdƵŶŶĞůŝƐĂƚŝƚƐĐĂƉĂĐŝƚǇĂŶĚĂƐƐƵĐŚƐŝŐŶŝĨŝĐĂŶƚƚƌĂĨĨŝĐŝƐĚŝǀĞƌƚĞĚƚŽƚŚĞůĞǆ&ƌĂƐĞƌƌŝĚŐĞ͘
dŚŝƐĂĚĚŝƚŝŽŶĂůƚƌĂĨĨŝĐƉƌĞƐƐƵƌĞŽŶƚŚĞůĞǆ&ƌĂƐĞƌƌŝĚŐĞƌĞƐƵůƚƐŝŶŝƚƐĐĂƉĂĐŝƚǇďĞŝŶŐ͞ƵƐĞĚƵƉ͟
ĨĂƐƚĞƌ͘
• dŚĞdƵŶŶĞůǁĂƐĚĞƐŝŐŶĞĚƚŽƚŚĞǀĞƌǇůŝŵŝƚĞĚƐĞŝƐŵŝĐĚĞƐŝŐŶĐŽŶƐŝĚĞƌĂƚŝŽŶƐŽĨƚŚĞϭϵϱϬƐ͘ǀĞŶ
ǁŝƚŚĞǆƚĞŶƐŝǀĞƐĞŝƐŵŝĐƌĞƚƌŽĨŝƚǁŽƌŬ͕ŝƚŝƐŶŽƚƉƌĂĐƚŝĐĂůƚŽďƌŝŶŐƚŚĞdƵŶŶĞůƚŽĐƵƌƌĞŶƚƐĞŝƐŵŝĐ
ƐƚĂŶĚĂƌĚƐ͘
• dŚĞdƵŶŶĞůŚĂƐƐƵďƐƚĂŶĚĂƌĚŚŝŐŚǁĂǇŐĞŽŵĞƚƌŝĐƐŝŶĐůƵĚŝŶŐŶĂƌƌŽǁůĂŶĞƐ͕ǀŝƌƚƵĂůůǇŶŽƐŚŽƵůĚĞƌƐ
ĂŶĚĂƐƵďƐƚĂŶĚĂƌĚǀĞƌƚŝĐĂůĐůĞĂƌĂŶĐĞ͘dŚĞƐĞĚĞĨŝĐŝĞŶĐŝĞƐĐŽŶƚƌŝďƵƚĞƚŽƚŚĞdƵŶŶĞůŚĂǀŝŶŐĂŚŝŐŚ
ĂĐĐŝĚĞŶƚƌĂƚĞĂŶĚĂůƐŽƌĞƐƚƌŝĐƚƐƚŚĞŵŽǀĞŵĞŶƚŽĨŐŽŽĚƐƚŚƌŽƵŐŚƚŚĞdƵŶŶĞů͘
• ǇĐůŝƐƚƐĂŶĚƉĞĚĞƐƚƌŝĂŶƐŵƵƐƚƚĂŬĞĂƐŚƵƚƚůĞƚŚƌŽƵŐŚƚŚĞdƵŶŶĞů͘tĂůŬŝŶŐŽƌĐǇĐůŝŶŐƚŚƌŽƵŐŚƚŚĞ
dƵŶŶĞůǁŽƵůĚďĞǀĞƌǇĚĂŶŐĞƌŽƵƐĂŶĚŝƐŶŽƚƉĞƌŵŝƚƚĞĚ͘
• ůƚŚŽƵŐŚƚŚĞdƵŶŶĞůŚĂƐƐŽŵĞŽĨƚŚĞŚŝŐŚĞƐƚƚƌĂŶƐŝƚƵƐĂŐĞŝŶƚŚĞWƌŽǀŝŶĐĞĂŶĚƐŝŐŶŝĨŝĐĂŶƚ
ĞĨĨŽƌƚƐŚĂǀĞďĞĞŶŵĂĚĞƚŽŝŶĐƌĞĂƐĞƚƌĂŶƐŝƚƌĞůŝĂďŝůŝƚǇĂŶĚƵƐĞĂůŽŶŐ,ŝŐŚǁĂǇϵϵŽǀĞƌƚŚĞƉĂƐƚ
ϭϱǇĞĂƌƐ͕ƌĞŵĂŝŶŝŶŐŽƉƉŽƌƚƵŶŝƚŝĞƐƚŽŝŵƉƌŽǀĞƚƌĂŶƐŝƚŽŶ,ŝŐŚǁĂǇϵϵĂƌĞůŝŵŝƚĞĚǁŝƚŚŽƵƚ
ƉƌŽǀŝĚŝŶŐĂĚĚŝƚŝŽŶĂůƚƌĂĨĨŝĐĐĂƉĂĐŝƚǇĂƚƚŚĞdƵŶŶĞů͘
• /ĨƚŚĞƌĞŝƐĂŶŝŶĐŝĚĞŶƚŝŶƚŚĞdƵŶŶĞů͕ƚƌĂĨĨŝĐĐŽŶŐĞƐƚŝŽŶŽĨƚĞŶŵĂŬĞƐĂĐĐĞƐƐĨŽƌĨŝƌƐƚƌĞƐƉŽŶĚĞƌƐ
ƐůŽǁĂŶĚĚŝĨĨŝĐƵůƚ͕ĐĂƵƐŝŶŐƵŶŶĞĐĞƐƐĂƌǇĂĚĚŝƚŝŽŶĂůƌŝƐŬƚŽƚŚĞůŝǀĞƐŽĨŝŶũƵƌĞĚƉĞŽƉůĞ͘
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• dŚĞdƵŶŶĞů͛ƐĞůĞĐƚƌŝĐĂůĂŶĚŵĞĐŚĂŶŝĐĂůƐǇƐƚĞŵƐĂƌĞĂƚƚŚĞĞŶĚŽĨƚŚĞŝƌƵƐĞĨƵůůŝĨĞĂŶĚĐŽŵƉůĞƚĞ
ƌĞƉůĂĐĞŵĞŶƚŝƐƌĞƋƵŝƌĞĚŝŶƚŚĞŶĞǆƚĨĞǁǇĞĂƌƐ͘
dŚĞĨŽůůŽǁŝŶŐƉƌŽũĞĐƚŐŽĂůƐǁĞƌĞĞƐƚĂďůŝƐŚĞĚƵƐŝŶŐƚŚĞƌĞƐƵůƚƐŽĨƚŚĞWŚĂƐĞϭƉƵďůŝĐĐŽŶƐƵůƚĂƚŝŽŶ
͗

ϭϯ

ϭ͘

ZĞĚƵĐĞĐŽŶŐĞƐƚŝŽŶ

Ϯ͘

/ŵƉƌŽǀĞƐĂĨĞƚǇ

ϯ͘

^ƵƉƉŽƌƚƚƌĂĚĞĂŶĚĐŽŵŵĞƌĐĞŝŶĐůƵĚŝŶŐƉƌŽƚĞĐƚŝŽŶŽĨƚŚĞ>ŽǁĞƌDĂŝŶůĂŶĚ͛ƐĂŐƌŝĐƵůƚƵƌĂů
ůĂŶĚďĂƐĞ

ϰ͘

^ƵƉƉŽƌƚŝŶĐƌĞĂƐĞĚƚƌĂŶƐŝƚŽŶƚŚĞ,ŝŐŚǁĂǇϵϵĐŽƌƌŝĚŽƌ

ϱ͘

^ƵƉƉŽƌƚŽƉƚŝŽŶƐĨŽƌƉĞĚĞƐƚƌŝĂŶƐĂŶĚĐǇĐůŝƐƚƐ

ϲ͘

ŶŚĂŶĐĞƚŚĞĞŶǀŝƌŽŶŵĞŶƚ

ϭ͘ϯ

W,^ϮʹyW>KZ/E'd,KWd/KE^

ƌĂǁŝŶŐŽŶǁŽƌŬƌĞĨĞƌĞŶĐĞĚĂƚƚŚĞĞŶĚŽĨƚŚŝƐƌĞƉŽƌƚ͕ĂƐǁĞůůĂƐƚĞĐŚŶŝĐĂůǁŽƌŬƐŚŽƉƐĂŶĚŵĞĞƚŝŶŐƐ
ŚĞůĚǁŝƚŚŝŶƚĞƌŶĂƚŝŽŶĂůĞǆƉĞƌƚƐŝŶƚƵŶŶĞůĂŶĚďƌŝĚŐĞĞŶŐŝŶĞĞƌŝŶŐ͕ϭϬ͕ϭϭƚŚĞDŝŶŝƐƚƌǇĚĞǀĞůŽƉĞĚ
ĂŶĚĞǀĂůƵĂƚĞĚĨŝǀĞƐĐĞŶĂƌŝŽƐƚŽĂĚĚƌĞƐƐƚŚĞŝƐƐƵĞƐŝĚĞŶƚŝĨŝĞĚŝŶWŚĂƐĞϭ͘ǆƉĞƌƚƐĐŽŶƐƵůƚĞĚŝŶƚŚŝƐ
ƌĞŐĂƌĚŝŶĐůƵĚĞĚƵĐŬůĂŶĚΘdĂǇůŽƌ;sĂŶĐŽƵǀĞƌͿ͕Kt/;h^ͿĂŶĚd;EĞƚŚĞƌůĂŶĚƐͿ͘
dŚĞĨŝǀĞƐĐĞŶĂƌŝŽƐǁĞƌĞ͗
^ĐĞŶĂƌŝŽϭʹDĂŝŶƚĂŝŶdƵŶŶĞů͘dŚĞdƵŶŶĞů͛ƐĞůĞĐƚƌŝĐĂůĂŶĚŵĞĐŚĂŶŝĐĂůƐǇƐƚĞŵƐǁŽƵůĚďĞƌĞƉůĂĐĞĚ
ĂŶĚǁŽƌŬǁŽƵůĚďĞƵŶĚĞƌƚĂŬĞŶƚŽŝŵƉƌŽǀĞƚŚĞdƵŶŶĞů͛ƐĂďŝůŝƚǇƚŽǁŝƚŚƐƚĂŶĚĞĂƌƚŚƋƵĂŬĞƐ͕ďƵƚƚŚĞ
dƵŶŶĞů͛ƐƚƌĂĨĨŝĐĐĂƉĂĐŝƚǇǁŽƵůĚŶŽƚďĞĐŚĂŶŐĞĚĂŶĚŵŽĚĞƌŶƐĞŝƐŵŝĐƐƚĂŶĚĂƌĚƐǁŽƵůĚŶŽƚďĞŵĞƚ͘
^ĐĞŶĂƌŝŽϮʹZĞƉůĂĐĞdƵŶŶĞůǁŝƚŚŶĞǁďƌŝĚŐĞ͗ŶĞǁďƌŝĚŐĞǁŽƵůĚďĞĐŽŶƐƚƌƵĐƚĞĚǁŝƚŚŝŶƚŚĞ
ĞǆŝƐƚŝŶŐƌŝŐŚƚͲŽĨͲǁĂǇ͕ĂĨƚĞƌǁŚŝĐŚƚŚĞdƵŶŶĞůǁŽƵůĚďĞĚĞĐŽŵŵŝƐƐŝŽŶĞĚ͘
^ĐĞŶĂƌŝŽϯʹZĞƉůĂĐĞƚŚĞĞǆŝƐƚŝŶŐdƵŶŶĞůǁŝƚŚĂŶĞǁƚƵŶŶĞů͘ŶĞǁƚƵŶŶĞůǁŽƵůĚďĞĐŽŶƐƚƌƵĐƚĞĚ
ĂůŽŶŐƐŝĚĞƚŚĞdƵŶŶĞů͕ĂĨƚĞƌǁŚŝĐŚƚŚĞdƵŶŶĞůǁŽƵůĚďĞĚĞĐŽŵŵŝƐƐŝŽŶĞĚ͘
^ĐĞŶĂƌŝŽϰʹDĂŝŶƚĂŝŶdƵŶŶĞůĂŶĚďƵŝůĚŶĞǁƐŝǆͲůĂŶĞĐƌŽƐƐŝŶŐĂůŽŶŐ,ŝŐŚǁĂǇϵϵŽƌƌŝĚŽƌ͘dŚĞ
ŶĞǁĐƌŽƐƐŝŶŐĐŽƵůĚďĞĞŝƚŚĞƌ;ĂͿĂďƌŝĚŐĞŽƌ;ďͿĂƚƵŶŶĞůƚŽƉƌŽǀŝĚĞĂƐŝŵŝůĂƌƚƌĂĨĨŝĐĐĂƉĂĐŝƚǇĂƐ
^ĐĞŶĂƌŝŽƐϮĂŶĚϯ͘
^ĐĞŶĂƌŝŽϱʹDĂŝŶƚĂŝŶdƵŶŶĞůĂŶĚďƵŝůĚĂŶĞǁƐŝǆͲůĂŶĞĐƌŽƐƐŝŶŐŝŶĂŶĞǁĐŽƌƌŝĚŽƌ͘dŚĞŶĞǁ
ĐƌŽƐƐŝŶŐĐŽƵůĚďĞĂďƌŝĚŐĞŽƌƚƵŶŶĞůůŽĐĂƚĞĚŝŶƚŚĞdŝůďƵƌǇĂƌĞĂŽĨĞůƚĂďĞƚǁĞĞŶƚŚĞdƵŶŶĞůĂŶĚ
ƚŚĞůĞǆ&ƌĂƐĞƌƌŝĚŐĞ͘dŚĞĐƌŽƐƐŝŶŐǁŽƵůĚďĞĂĐĐĞƐƐĞĚǀŝĂƚŚĞŶĞǁ,ŝŐŚǁĂǇϭϳŽŶƚŚĞƐŽƵƚŚƐŝĚĞ
ĂŶĚǀŝĂĂŶĞǁůǇĐŽŶƐƚƌƵĐƚĞĚĐŽŶŶĞĐƚŝŽŶƚŽƚŚĞ,ŝŐŚǁĂǇϵϭĂƐƚͲtĞƐƚŽŶŶĞĐƚŽƌŽŶƚŚĞŶŽƌƚŚƐŝĚĞ͘
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ĂƐĞĚŽŶƚŚĞƌĞƐƵůƚƐŽĨƚŚĞWŚĂƐĞϮĐŽŶƐƵůƚĂƚŝŽŶĂŶĚĐŽŶĐƵƌƌĞŶƚƚĞĐŚŶŝĐĂůĂŶĂůǇƐĞƐ͕ĂŶĞǁďƌŝĚŐĞ
ŽŶƚŚĞƐĂŵĞĂůŝŐŶŵĞŶƚĂƐƚŚĞdƵŶŶĞůǁĂƐŝĚĞŶƚŝĨŝĞĚĂƐƚŚĞŵŽƐƚƐƵŝƚĂďůĞƐŽůƵƚŝŽŶ͘dŚĞĞǀĂůƵĂƚŝŽŶ
ŽĨƚŚĞĨŝǀĞƐŽůƵƚŝŽŶƐĐĞŶĂƌŝŽƐǁĂƐĚĞǀĞůŽƉĞĚĂŶĚƐƵŵŵĂƌŝǌĞĚďǇDD<;ϮϬϭϰͿϭϮĂŶĚ,ϮD,ŝůů
;ϮϬϭϯͿϭϭ͘dŚĞƌĞƐƵůƚƐŽĨƚŚŝƐĞǀĂůƵĂƚŝŽŶĂƌĞƐƵŵŵĂƌŝǌĞĚŝŶƚŚĞĨŽůůŽǁŝŶŐƚĂďůĞ͘ϭϮ
ǀĂůƵĂƚŝŽŶ 
^ƉĞĐŝĨŝĐƌŝƚĞƌŝŽŶ
ƌĞĂ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ ïdƌĂĨĨŝĐĐŽŶŐĞƐƚŝŽŶ
ĞĨĨŝĐŝĞŶĐǇ ïdƌĂŶƐŝƚĐĂƉĂďŝůŝƚǇ
ïdƌĂǀĞůƚŝŵĞƌĞůŝĂďŝůŝƚǇ
ïWĞĚĞƐƚƌŝĂŶĂŶĚĐǇĐůŝƐƚĂĐĐĞƐƐŝďŝůŝƚǇ
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KǀĞƌĂůůĂƐƐĞƐƐŵĞŶƚ
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9

ï/ŶĐŝĚĞŶƚƌĞƐƉŽŶƐĞĐĂƉĂďŝůŝƚǇ
ïĂƌƚŚƋƵĂŬĞƉƌŽƚĞĐƚŝŽŶ
ïdƌĂĨĨŝĐƐĂĨĞƚǇ
KǀĞƌĂůůĂƐƐĞƐƐŵĞŶƚ





99
99
99

9
99
99

9

9

9

9



99

99

9

9

ïŐƌŝĐƵůƚƵƌĂůůĂŶĚĞĨĨĞĐƚƐ
ïĐĐĞƐƐƚŽĂŶĚĨƌŽŵĂŐƌŝĐƵůƚƵƌĂůĂƌĞĂƐ
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^ĂĨĞƚǇ

ŐƌŝĐƵůƚƵƌĞ

KǀĞƌĂůůĂƐƐĞƐƐŵĞŶƚ
ŶǀŝƌŽŶŵĞŶƚ ï>ŽĐĂůĂŝƌƋƵĂůŝƚǇ
ïZĞŐŝŽŶĂůĂŝƌƋƵĂůŝƚǇ
ïtŝůĚůŝĨĞĂŶĚƚĞƌƌĞƐƚƌŝĂůŚĂďŝƚĂƚ
ïDĂƌŝŶĞůŝĨĞĂŶĚŚĂďŝƚĂƚ
ïŽŶƚĂŵŝŶĂƚĞĚƐŝƚĞƐ
KǀĞƌĂůůĂƐƐĞƐƐŵĞŶƚ
:ŽďƐĂŶĚ
ƚŚĞ
ĞĐŽŶŽŵǇ

ïĐŽŶŽŵŝĐĂŶĚĞŵƉůŽǇŵĞŶƚŝŵƉĂĐƚƐ
ïDĂƌŝŶĞƚƌĂĨĨŝĐĞĨĨĞĐƚƐĚƵƌŝŶŐĐŽŶƐƚƌƵĐƚŝŽŶ
ïZŽĂĚĂĐĐĞƐƐƚŽŐĂƚĞǁĂǇƐĂŶĚƚƌĂĚĞĐŽƌƌŝĚŽƌƐ
ïDĂƌŝŶĞĂĐĐĞƐƐƚŽŐĂƚĞǁĂǇƐĂŶĚƚƌĂĚĞĐŽƌƌŝĚŽƌƐ
ïĐĐĞƐƐƚŽďƵƐŝŶĞƐƐĂŶĚŝŶĚƵƐƚƌŝĂůůĂŶĚ

KǀĞƌĂůůĂƐƐĞƐƐŵĞŶƚ
^ŽĐŝĂůĂŶĚ ïĐĐĞƐƐĂĐƌŽƐƐƚŚĞŚŝŐŚǁĂǇǁŝƚŚŝŶĐŽŵŵƵŶŝƚŝĞƐ
ĐŽŵŵƵŶŝƚǇ ïWƌŝǀĂƚĞͲƉƌŽƉĞƌƚǇĞĨĨĞĐƚƐ
ĐŽŶƐŝĚĞƌĂƚŝŽŶƐ ïŽŵƉĂƚŝďŝůŝƚǇǁŝƚŚĐŽŵŵƵŶŝƚǇͬƌĞŐŝŽŶĂů
ƉůĂŶŶŝŶŐ
ïEŽŝƐĞĞĨĨĞĐƚƐ
ïsŝƐƵĂůĞĨĨĞĐƚƐ
&ŝŶĂŶĐŝĂů
ĐŽƐƚƐĂŶĚ
ƌŝƐŬƐ

ïĂƉŝƚĂůĐŽŶƐƚƌƵĐƚŝŽŶĐŽƐƚƐ
ïĂƉŝƚĂůĐŽƐƚƌŝƐŬƐ;ĐŽŶƐƚƌƵĐƚŝŽŶͿ
ïĂƉŝƚĂůĐŽƐƚƌŝƐŬƐ;ŽƉĞƌĂƚŝŽŶƐͿ
ïKƉĞƌĂƚŝŶŐĂŶĚŵĂŝŶƚĞŶĂŶĐĞĐŽƐƚƐ
KǀĞƌĂůůĂƐƐĞƐƐŵĞŶƚ

ϭ




Ϯ

^ĐĞŶĂƌŝŽƐ
ϯ

ϰ

ϱ

Legend: 99very high achievement of goals; 9relatively high achievement of goals; relatively limited achievement of goals; low/no
achievement of goals. $$$ relatively higher cost; $$ mid-range relative cost; $ relatively lower cost.



GP - 418
(Special)







Ϯ͘Zs/tK&dhEE>ZW>DEdKWd/KE^
Ϯ͘ϭ

^EZ/KϭʹD/Ed/Ed,dhEE>

/ŶϭϵϴϵƚŚĞDŝŶŝƐƚƌǇƵŶĚĞƌƚŽŽŬĂƐƚƵĚǇƚŽŝŶǀĞƐƚŝŐĂƚĞƚŚĞdƵŶŶĞů͛ƐƐĞŝƐŵŝĐǀƵůŶĞƌĂďŝůŝƚǇ͘ϮdŚĞ
ƐƚƵĚǇĐŽŶĐůƵĚĞĚƚŚĂƚƵŶĂĐĐĞƉƚĂďůĞĞůĂƐƚŝĐƐƚƌĞƐƐĞƐǁŽƵůĚĚĞǀĞůŽƉŝŶƚŚĞdƵŶŶĞůĐƌŽƐƐƐĞĐƚŝŽŶǁŝƚŚ
ĂϭͲŝŶͲϭϬϬͲǇĞĂƌĞĂƌƚŚƋƵĂŬĞ͘/ƚǁĂƐĂůƐŽŶŽƚĞĚƚŚĂƚƚŚĞƌĞǁŽƵůĚďĞĂŚŝŐŚƉƌŽďĂďŝůŝƚǇŽĨŵĂũŽƌ
ŵŽǀĞŵĞŶƚƐĂŶĚďƵŽǇĂŶĐǇŽĨƚŚĞdƵŶŶĞůĐĂƵƐĞĚďǇůŝƋƵĞĨĂĐƚŝŽŶŽĨƚŚĞƐƵƌƌŽƵŶĚŝŶŐĂŶĚĨŽƵŶĚŝŶŐ
ƐĂŶĚƐ͘dŚĞƐĞƌĞƐƵůƚƐǁĞƌĞĐŽŶĨŝƌŵĞĚŝŶĂƐƵďƐĞƋƵĞŶƚŝŶǀĞƐƚŝŐĂƚŝŽŶĐĂƌƌŝĞĚŽƵƚŝŶϭϵϵϭ͘ϯ
/ŶϭϵϵϲƚŚĞDŝŶŝƐƚƌǇĐŽŵŵŝƐƐŝŽŶĞĚĂƐƚƵĚǇƚŽĨƵƌƚŚĞƌƵŶĚĞƌƐƚĂŶĚƚŚĞĞĨĨĞĐƚƐŽĨůŝƋƵĞĨĂĐƚŝŽŶͲ
ŝŶĚƵĐĞĚĚĞĨŽƌŵĂƚŝŽŶƐŽŶƚŚĞdƵŶŶĞů͘ϯZĞƚƌŽĨŝƚĐŽŶĐĞƉƚƐǁĞƌĞƉƌĞƐĞŶƚĞĚŝŶƚŚŝƐƌĞƉŽƌƚŝŶĐůƵĚŝŶŐ
ƐƚƌƵĐƚƵƌĂůŵŽĚŝĨŝĐĂƚŝŽŶƐƚŽŝŶĐƌĞĂƐĞƚŚĞdƵŶŶĞů͛ƐĚƵĐƚŝůŝƚǇĂŶĚŐĞŽƚĞĐŚŶŝĐĂůŝŶƚĞƌǀĞŶƚŝŽŶƐƚŽĐŽŶƚƌŽů
ůŝƋƵĞĨĂĐƚŝŽŶŝŶĚƵĐĞĚŐƌŽƵŶĚŵŽǀĞŵĞŶƚƐ͘
ĞƚĂŝůĞĚĚĞƐŝŐŶĨŽƌƚŚĞƐĞŝƐŵŝĐƵƉŐƌĂĚĞƐƚĂƌƚĞĚŝŶϮϬϬϬϱ͕ϲ͕ϵĂƐĚŽĐƵŵĞŶƚĞĚŝŶĂŶƵŵďĞƌŽĨ
ƌĞƉŽƌƚƐ͕ĚƌĂǁŝŶŐƐĂŶĚƉƌĞƐĞŶƚĂƚŝŽŶƐƉƌŽĚƵĐĞĚďĞƚǁĞĞŶϮϬϬϬĂŶĚϮϬϬϳ͘dŚĞƐĐŽƉĞŽĨƚŚĞƐĞŝƐŵŝĐ
ƌĞƚƌŽĨŝƚǁŽƌŬƐŝŶĐůƵĚĞĚƚŚĞĨŽůůŽǁŝŶŐ͗
^ƚĂŐĞϭ;ŽŵƉůĞƚĞĚŝŶϮϬϬϲͿ
•

^ƚƌƵĐƚƵƌĂůŵŽĚŝĨŝĐĂƚŝŽŶƐƚŽĂůůŽǁƚŚĞŝŶƐƚƌĞĂŵĞůĞŵĞŶƚƐŽĨƚŚĞdƵŶŶĞůƚŽŚŽůĚƚŽŐĞƚŚĞƌ
ĚƵƌŝŶŐĂϭͲŝŶͲϰϳϱͲǇĞĂƌƐĞŝƐŵŝĐĞǀĞŶƚĂŶĚƉƌŽǀŝĚĞĨŽƌĂĚƵĐƚŝůĞƐƚƌƵĐƚƵƌĞǁŝƚŚĐƌĂĐŬǁŝĚƚŚƐ
ƚŚĂƚŵŝŶŝŵŝǌĞƚŚĞƌĂƚĞŽĨǁĂƚĞƌŝŶŐƌĞƐƐĂĨƚĞƌĂŶĞĂƌƚŚƋƵĂŬĞ͘

•

/ŶƐƚĂůůĂƚŝŽŶŽĨĞŵĞƌŐĞŶĐǇƉƵŵƉƐƚŽŵĂŶĂŐĞƚŚĞǁĂƚĞƌƚŚĂƚǁŽƵůĚĨůŽǁŝŶƚŽƚŚĞdƵŶŶĞůĂƐĂ
ƌĞƐƵůƚŽĨĚĂŵĂŐĞĐĂƵƐĞĚďǇĂŶĞĂƌƚŚƋƵĂŬĞ͘

^ƚĂŐĞϮ;EŽƚ/ŵƉůĞŵĞŶƚĞĚͿ
•

/ŶƐƚĂůůĂƚŝŽŶŽĨƐƚŽŶĞĐŽůƵŵŶƐĂŶĚƐĞŝƐŵŝĐĚƌĂŝŶƐĂůŽŶŐƚŚĞƐŝĚĞŽĨƚŚĞdƵŶŶĞůƚŽĐŽŶƚƌŽů
ůŝƋƵĞĨĂĐƚŝŽŶͲŝŶĚƵĐĞĚĚĞĨŽƌŵĂƚŝŽŶƐ;ƐĞĞ&ŝŐƵƌĞϭͿ͘dŚŝƐǁŽƵůĚƌĞƋƵŝƌĞƌĞŵŽǀŝŶŐƚŚĞĞǆŝƐƚŝŶŐ
ƌŝƉƌĂƉ͕ĐŽŶĐƌĞƚĞŵĂƚƚƌĞƐƐĂŶĚĨŝůůŽŶĂŶĚďĞƐŝĚĞƚŚĞdƵŶŶĞů͘hƉŽŶĐŽŵƉůĞƚŝŽŶŽĨƐƚŽŶĞ
ĐŽůƵŵŶǁŽƌŬ͕ůŽĐŬŝŶŐĨŝůůĂŶĚƌŝƉƌĂƉǁŽƵůĚďĞƌĞͲŝŶƐƚĂůůĞĚ͘

/ŶϮϬϬϯƚŚĞDŝŶŝƐƚƌǇƵŶĚĞƌƚŽŽŬĂǀĂůƵĞĞŶŐŝŶĞĞƌŝŶŐƌĞǀŝĞǁŽĨƚŚĞƉƌŽƉŽƐĞĚ^ƚĂŐĞϭĂŶĚ^ƚĂŐĞϮ
ǁŽƌŬƐϳĂŶĚ͕ďĂƐĞĚŽŶƚŚĞůĞǀĞůŽĨƵŶĐĞƌƚĂŝŶƚǇĂŶĚƌŝƐŬĂƌŽƵŶĚƚŚĞƉƌŽƉŽƐĞĚ^ƚĂŐĞϮǁŽƌŬƐ͕ŝƚǁĂƐ
ĚĞĐŝĚĞĚƚŽƉƌŽĐĞĞĚǁŝƚŚŽŶůǇƚŚĞ^ƚĂŐĞϭǁŽƌŬƐĂŶĚƚŚĂƚŵŽƌĞŐĞŽƚĞĐŚŶŝĐĂůĚĂƚĂĂŶĚĞŶŐŝŶĞĞƌŝŶŐ
ǁŽƌŬƐŚŽƵůĚďĞĐĂƌƌŝĞĚŽƵƚďĞĨŽƌĞƉƌŽĐĞĞĚŝŶŐǁŝƚŚƚŚĞ^ƚĂŐĞϮǁŽƌŬ͘






GP - 419
(Special)









&ŝŐƵƌĞϭʹ^ĐŚĞŵĂƚŝĐƐŚŽǁŝŶŐ^ƚĂŐĞϮ^ĞŝƐŵŝĐZĞƚƌŽĨŝƚŽĨĞǆŝƐƚŝŶŐdƵŶŶĞů



GP - 420
(Special)







ĂƐĞĚŽŶĂĚĚŝƚŝŽŶĂůƐŝƚĞŝŶǀĞƐƚŝŐĂƚŝŽŶƐĐĂƌƌŝĞĚŽƵƚŝŶϮϬϬϲ͕ƚŚĞĚĞƐŝŐŶĨŽƌƚŚĞ^ƚĂŐĞϮǁŽƌŬƐǁĂƐ
ƌĞǀŝƐŝƚĞĚŝŶĂƐĞĐŽŶĚǀĂůƵĞĞŶŐŝŶĞĞƌŝŶŐƌĞǀŝĞǁŝŶϮϬϬϳ͘ϴdŚŝƐƌĞǀŝĞǁŚŝŐŚůŝŐŚƚĞĚƚŚĞĨŽůůŽǁŝŶŐ͗
•

ŶĞĂƌƚŚƋƵĂŬĞŐƌĞĂƚĞƌƚŚĂŶĂϭͲŝŶͲϰϳϱͲǇĞĂƌĞǀĞŶƚĐŽƵůĚƌĞƐƵůƚŝŶ͞ĨĂƚĂůŝƚŝĞƐĚƵĞƚŽĚƌŽǁŶŝŶŐ͟
ŝĨƚŚĞ͞ƉƵďůŝĐŝƐƵŶĂďůĞƚŽĞǆŝƚƚŚĞdƵŶŶĞůŝŶĂƚŝŵĞůǇŵĂŶŶĞƌĚƵĞƚŽƌĞĂƐŽŶƐƐƵĐŚĂƐǀĞŚŝĐůĞ
ďůŽĐŬĂŐĞ͕ŵŝŶŽƌŝŶũƵƌǇ͕ĚĂƌŬŶĞƐƐ͕ĐŽŶĨƵƐŝŽŶŽƌƉĂŶŝĐ͘͟ϴ

•

dŚĞƌĞŝƐĂŚŝŐŚƌŝƐŬƚŚĂƚƚŚĞƐƉĞĐŝĨŝĞĚŐƌŽƵŶĚŝŵƉƌŽǀĞŵĞŶƚƐŵĂǇŶŽƚďĞĂĐŚŝĞǀĂďůĞďĞĐĂƵƐĞ
ŽĨƉƌŽďĞƌĞĨƵƐĂůŽƌĚĂŵĂŐĞŝĨĐŽĂƌƐĞŐƌĂǀĞů͕ĐŽďďůĞƐĂŶĚďŽƵůĚĞƌƐĂƌĞĞŶĐŽƵŶƚĞƌĞĚ͘

•

dŽƉƌŽƚĞĐƚƚŚĞŝŶƚĞŐƌŝƚǇŽĨƚŚĞdƵŶŶĞůĚƵƌŝŶŐĐŽŶƐƚƌƵĐƚŝŽŶ͕ŐƌŽƵŶĚĚĞŶƐŝĨŝĐĂƚŝŽŶĚŝƌĞĐƚůǇ
ďĞƐŝĚĞƚŚĞdƵŶŶĞůŵĂǇŶŽƚďĞĂĐŚŝĞǀĂďůĞĂŶĚĂƐƐƵĐŚƚŚĞƌĞŝƐĂƌŝƐŬƚŚĂƚƚŚĞ^ƚĂŐĞϮǁŽƌŬƐ
ǁŽƵůĚďĞůĞƐƐĞĨĨĞĐƚŝǀĞƚŚĂŶŝŶƚĞŶĚĞĚ͘

ǀĞŶŝĨ^ƚĂŐĞϮǁŽƌŬƐǁĞƌĞĐŽŵƉůĞƚĞĚ͕ƚŚĞƌĞǁŽƵůĚďĞƉĞƌŵĂŶĞŶƚĚĂŵĂŐĞƚŽƚŚĞdƵŶŶĞůĂĨƚĞƌƚŚĞ
ϭͲŝŶͲϰϳϱͲǇĞĂƌĞĂƌƚŚƋƵĂŬĞ͕ǁŚŝĐŚǁŽƵůĚŵĂŬĞŝƚƵŶĂǀĂŝůĂďůĞĨŽƌŝŵŵĞĚŝĂƚĞƵƐĞ͘/ŶƚŚŝƐĞǀĞŶƚ͕
ƌĞƉĂŝƌƐ͕ŝĨĞǀĞŶƉƌĂĐƚŝĐĂů͕ŽƌƌĞƉůĂĐĞŵĞŶƚǁŽƵůĚŶĞĞĚƚŽďĞĐĂƌƌŝĞĚŽƵƚŽŶĂŶĞŵĞƌŐĞŶĐǇďĂƐŝƐĂƚĂ
ƉƌĞŵŝƵŵĐŽƐƚĂŶĚůŝŬĞůǇŽǀĞƌĂƉĞƌŝŽĚŽĨƐĞǀĞƌĂůŵŽŶƚŚƐ͘
dŚĞĞǆƚĞŶƐŝǀĞŐƌŽƵŶĚŝŵƉƌŽǀĞŵĞŶƚƐƌĞƋƵŝƌĞĚĨŽƌƚŚĞ^ƚĂŐĞϮǁŽƌŬƐĐŽƵůĚĂĨĨĞĐƚƚŚĞŝŶƚĞŐƌŝƚǇŽĨ
ƚŚĞdƵŶŶĞů͘^ŝŵŝůĂƌƌĞƚƌŽĨŝƚǁŽƌŬĐĂƌƌŝĞĚŽƵƚŝŶ^ĂŶ&ƌĂŶĐŝƐĐŽƌĞƐƵůƚĞĚŝŶƚŚĞƚƵŶŶĞůŵŽǀŝŶŐ
ůĂƚĞƌĂůůǇ͘ƚƚŚĞDĂƐƐĞǇƚƵŶŶĞů͕ŵŽǀĞŵĞŶƚĐŽƵůĚƌĞƐƵůƚŝŶůĞĂŬĂŐĞĂŶĚŝƚŵĂǇďĞŶĞĐĞƐƐĂƌǇƚŽĐůŽƐĞ
ƚŚĞdƵŶŶĞůĚƵƌŝŶŐƚŚĞƌĞƚƌŽĨŝƚǁŽƌŬƐ͘
'ŝǀĞŶƚŚĞƵŶĐĞƌƚĂŝŶƚǇŽĨƚŚĞĞĨĨĞĐƚŝǀĞŶĞƐƐŽĨƚŚĞ^ƚĂŐĞϮƌĞƚƌŽĨŝƚǁŽƌŬƐ͕ƚŚĞǇǁĞƌĞĂďĂŶĚŽŶĞĚ͕ĂŶĚ
ĂŶŵĞƌŐĞŶĐǇZŽĂĚůŽƐƵƌĞ^ǇƐƚĞŵ;Z^ͿǁĂƐŝŶƐƚĂůůĞĚ͘dŚĞZ^ƉƌĞǀĞŶƚƐĂĐĐĞƐƐƚŽƚŚĞdƵŶŶĞů
ŝŶƐĞŝƐŵŝĐĞǀĞŶƚƐŐƌĞĂƚĞƌƚŚĂŶϭͲŝŶͲϮϳϱͲǇĞĂƌ͘dŽĚĂǇƚŚĞdƵŶŶĞůƌĞŵĂŝŶƐĞƐƚŝŵĂƚĞĚĂƐďĞŝŶŐĂďůĞƚŽ
ǁŝƚŚƐƚĂŶĚĂϭͲŝŶͲϮϳϱͲǇĞĂƌĞĂƌƚŚƋƵĂŬĞϵʹĨĂƌďĞůŽǁƚŽĚĂǇ͛ƐϭͲŝŶͲϮϰϳϱͲǇĞĂƌƐƚĂŶĚĂƌĚ͘
/ŶĂĚĚŝƚŝŽŶƚŽŝƚƐƐĞŝƐŵŝĐǀƵůŶĞƌĂďŝůŝƚǇ͕ƚŚĞdƵŶŶĞůŝƐŶŽǁĂůŵŽƐƚϲϬǇĞĂƌƐŽůĚĂŶĚŝŶŶĞĞĚŽĨĂ
ŵĂũŽƌƌĞĨŝƚ͘^ƵĐŚĂƌĞĨŝƚǁŽƵůĚƌĞƋƵŝƌĞƐŝŐŶŝĨŝĐĂŶƚŝŶǀĞƐƚŵĞŶƚƚŽŵĂŶĂŐĞǁĂƚĞƌŝŶŐƌĞƐƐ͕ƵƉŐƌĂĚĞ
ĞůĞĐƚƌŝĐĂůĂŶĚǀĞŶƚŝůĂƚŝŽŶƐǇƐƚĞŵƐ͕ƌĞƉĂŝƌƐƉĂůůŝŶŐĐŽŶĐƌĞƚĞ͕ƌĞƉůĂĐĞůŝŐŚƚŝŶŐĂŶĚƐƵƌĨĂĐĞƐƐŚŽǁŝŶŐ
ƐŝŐŶŝĨŝĐĂŶƚǁĞĂƌ͕ĂŶĚƚŽƵŶĚĞƌƚĂŬĞŽƚŚĞƌůĞƐƐƐŝŐŶŝĨŝĐĂŶƚƵƉŐƌĂĚĞƐ͘dŚŝƐƌĞƚƌŽĨŝƚǁŽƌŬǁŽƵůĚŶŽƚ
ĂĚĚƌĞƐƐƚŚĞƐĂĨĞƚǇĐŚĂůůĞŶŐĞƐĂƐƐŽĐŝĂƚĞĚǁŝƚŚƚŚĞdƵŶŶĞů͛ƐŶĂƌƌŽǁůĂŶĞƐĂŶĚƐƵďƐƚĂŶĚĂƌĚǀĞƌƚŝĐĂů
ĐůĞĂƌĂŶĐĞƐ͕ĂĐŚŝĞǀĞŵŽĚĞƌŶƐĞŝƐŵŝĐƐƚĂŶĚĂƌĚƐĨŽƌĂůŝĨĞůŝŶĞĐƌŽƐƐŝŶŐŽƌĂĚĚƌĞƐƐĐƵƌƌĞŶƚĐŽŶŐĞƐƚŝŽŶ
ĐŚĂůůĞŶŐĞƐ͘
dŚĞĨŽůůŽǁŝŶŐƉƌŽǀŝĚĞƐĂƐƵŵŵĂƌǇŽĨ^ĐĞŶĂƌŝŽϭŝŶĐůƵĚŝŶŐŝƚƐĐŽƐƚĂŶĚƌŝƐŬƉƌŽĨŝůĞ͘^ĐŽƌŝŶŐŝƐďĂƐĞĚ
ŽŶƚŚĞĂƐƐƵŵƉƚŝŽŶƚŚĂƚƚŚĞ^ƚĂŐĞϮƌĞƚƌŽĨŝƚǁŽƌŬƐĂƌĞĐŽŵƉůĞƚĞĚ͘
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d>ϭͲs>hd/KEK&^EZ/Kϭ


WZK:d'K>

WZ&KZDE

ZĞĚƵĐĞŽŶŐĞƐƚŝŽŶ

ŽĞƐŶŽƚĐŚĂŶŐĞƚŚĞůĞǀĞůŽĨƐĞƌǀŝĐĞƉƌŽǀŝĚĞĚŽŶ,ŝŐŚǁĂǇϵϵĂƚƚŚĞ
dƵŶŶĞů͘ŽŶŐĞƐƚŝŽŶǁŝůůďĞĐŽŵĞǁŽƌƐĞŽǀĞƌƚŝŵĞ͘
ƵƌŝŶŐƐĞŝƐŵŝĐƌĞƚƌŽĨŝƚǁŽƌŬƐŝƚŝƐůŝŬĞůǇƚŚĂƚƚŚĞdƵŶŶĞůǁŝůŶĞĞĚƚŽďĞ
ĐůŽƐĞĚƚŽƚƌĂĨĨŝĐ͘dŚŝƐǁŝůůƌĞƐƵůƚŝŶĂŶĞǆƚĞŶĚĞĚƉĞƌŝŽĚŽĨƚŝŵĞǁŝƚŚǀĞƌǇ
ƐŝŐŶŝĨŝĐĂŶƚĐŽŶŐĞƐƚŝŽŶ͘

/ŵƉƌŽǀĞ^ĂĨĞƚǇ

dŚĞdƵŶŶĞůĐĂŶŶŽƚďĞďƌŽƵŐŚƚƵƉƚŽŵŽĚĞƌŶƐĞŝƐŵŝĐƐƚĂŶĚĂƌĚƐĂŶĚƐĂĨĞƚǇ
ŝƐƐƵĞƐĂƐƐŽĐŝĂƚĞĚǁŝƚŚŝƚƐŽƵƚĚĂƚĞĚŚŝŐŚǁĂǇŐĞŽŵĞƚƌŝĐƐĐĂŶŶŽƚďĞ
ĂĚĚƌĞƐƐĞĚ͘tŝƚŚŽƵƚĐŽŵƉůĞƚŝŽŶŽĨƚŚĞ^ƚĂŐĞϮƌĞƚƌŽĨŝƚƐĐŽƉĞ͕ƚŚŝƐƐĐŽƌĞ
ǁŽƵůĚďĞϬ͘
&ŝƌƐƚƌĞƐƉŽŶĚĞƌƐǁŝůůĐŽŶƚŝŶƵĞƚŽŚĂǀĞƉƌŽďůĞŵƐĂĐĐĞƐƐŝŶŐƚŚĞdƵŶŶĞů͘


^KZ
;ϱсy>>EdͿ
;Ϭс
hEWd>
Ϭ

ϬƚŽϮ

^ƵƉƉŽƌƚdƌĂĚĞĂŶĚŽŵŵĞƌĐĞ EŽĐŽŶŐĞƐƚŝŽŶƌĞůŝĞĨŝƐĂŶƚŝĐŝƉĂƚĞĚƌĞƐƵůƚŝŶŐŝŶĐŽŶƚŝŶƵĞĚŝŵƉĂĐƚƐƚŽ
ĞǆŝƐƚŝŶŐƚƌĂĚĞĂŶĚƐĞǀĞƌĞůǇůŝŵŝƚŝŶŐĞĐŽŶŽŵŝĐŐƌŽǁƚŚ͘

Ϭ

^ƵƉƉŽƌƚ/ŶĐƌĞĂƐĞĚdƌĂŶƐŝƚŽŶ
,ǁǇϵϵ

dŚĞĞĨĨĞĐƚŝǀĞŶĞƐƐŽĨƚŚĞĞǆŝƐƚŝŶŐƋƵĞƵĞũƵŵƉĞƌůĂŶĞƐǁŝůůĐŽŶƚŝŶƵĞƚŽ
ĚŝŵŝŶŝƐŚŽǀĞƌƚŝŵĞĂƐĐŽŶŐĞƐƚŝŽŶŽŶ,ŝŐŚǁĂǇϵϵĐŽŶƚŝŶƵĞƐƚŽŐƌŽǁ͘dŚŝƐ
ĚŽĞƐŶŽƚƐƵƉƉŽƌƚŝŶĐƌĞĂƐĞĚƚƌĂŶƐŝƚ͘

Ϭ

^ƵƉƉŽƌƚKƉƚŝŽŶƐĨŽƌ
ǇĐůŝƐƚƐͬWĞĚĞƐƚƌŝĂŶƐ

ǇĐůŝƐƚƐĂŶĚƉĞĚĞƐƚƌŝĂŶƐǁŝůůĐŽŶƚŝŶƵĞƚŽƵƐĞĂƐŚƵƚƚůĞƐĞƌǀŝĐĞĂŶĚƚŚĞƌĞ
ǁŝůůďĞŶŽŝŵƉƌŽǀĞŵĞŶƚƐŝŶƚŚŝƐƌĞŐĂƌĚ͘

Ϭ

ŶŚĂŶĐĞƚŚĞŶǀŝƌŽŶŵĞŶƚ

ŽŵƉůĞƚŝŽŶŽĨƚŚĞ^ƚĂŐĞϮƐĞŝƐŵŝĐƌĞƚƌŽĨŝƚƉƌŽŐƌĂŵǁŽƵůĚƌĞƋƵŝƌĞ
ĐŽŶƐŝĚĞƌĂďůĞĞǆĐĂǀĂƚŝŽŶĂŶĚĐŽŶƐƚƌƵĐƚŝŽŶŝŶƚŚĞ&ƌĂƐĞƌZŝǀĞƌ͘dŚĞƌĞĂƌĞ
ůŝŵŝƚĞĚŽƉƉŽƌƚƵŶŝƚŝĞƐĨŽƌĞŶǀŝƌŽŶŵĞŶƚĂůĞŶŚĂŶĐĞŵĞŶƚƐŝĨ,ŝŐŚǁĂǇϵϵŝƐ
ŬĞƉƚŝŶŝƚƐĐƵƌƌĞŶƚĐŽŶĨŝŐƵƌĂƚŝŽŶ͘

Ϯ



dKd>^KZ;ŽƵƚŽĨϯϬͿ

ZŝƐŬWƌŽĨŝůĞ

ǆĐĂǀĂƚŝŽŶĂŶĚƐƚŽŶĞĐŽůƵŵŶŝŶƐƚĂůůĂƚŝŽŶĂĚũĂĐĞŶƚƚŽƚŚĞdƵŶŶĞůŝƐĂƌŝƐŬ
ƚŽƚŚĞŝŶƚĞŐƌŝƚǇŽĨƚŚĞdƵŶŶĞůĂŶĚƚŚĞdƵŶŶĞůŵĂǇŶĞĞĚƚŽďĞĐůŽƐĞĚ
ĚƵƌŝŶŐƚŚĞƌĞƚƌŽĨŝƚǁŽƌŬ͘ĞƚŽƵƌƐĂŶĚƐƵďƐƚĂŶƚŝĂůƚƌĂǀĞůƚŝŵĞĚĞůĂǇƐĂƌĞ
ĞǆƉĞĐƚĞĚĚƵƌŝŶŐĐŽŶƐƚƌƵĐƚŝŽŶ͘

ϮƚŽϰ
,/',

dŚĞƌĞŝƐĂƌŝƐŬƚŚĂƚƚŚĞĚĞŶƐŝĨŝĐĂƚŝŽŶƌĞƋƵŝƌĞĚĚŝƌĞĐƚůǇĂĚũĂĐĞŶƚƚŽƚŚĞ
dƵŶŶĞůŵĂǇŶŽƚďĞĂĐŚŝĞǀĂďůĞĂŶĚĂƐƐƵĐŚ͕ƚŚĞďĞŶĞĨŝƚƐŽĨƚŚĞ^ƚĂŐĞϮ
ǁŽƌŬƐŝƐƋƵĞƐƚŝŽŶĂďůĞ͘
ŽƐƚ

ŽƐƚƐŝŶĐůƵĚĞƐŽŵĞƵƉŐƌĂĚĞƐƚŽƚŚĞ,ŝŐŚǁĂǇϵϵĐŽƌƌŝĚŽƌďĞƚǁĞĞŶ
ƌŝĚŐĞƉŽƌƚĂŶĚ,ŝŐŚǁĂǇϵϭŝŶ^ƵƌƌĞǇƚŽƌĞƉůĂĐĞĂŐŝŶŐŝŶĨƌĂƐƚƌƵĐƚƵƌĞ͘ŽƐƚƐ
ŝŶĐůƵĚĞĐŽŶƐƚƌƵĐƚŝŽŶ͕ĞŶŐŝŶĞĞƌŝŶŐ͕ƉƌŽũĞĐƚŵĂŶĂŐĞŵĞŶƚ͕ƉƌŽƉĞƌƚǇ͕
ƵƚŝůŝƚŝĞƐ͕ĞŶǀŝƌŽŶŵĞŶƚĂů͕ĞƐĐĂůĂƚŝŽŶ͕ƌŝƐŬƐ͕ĐŽŶƚŝŶŐĞŶĐŝĞƐĂŶĚĨŝŶĂŶĐŝŶŐ͘

ΨϱϵϬŵŝůůŝŽŶ
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Ϯ͘Ϯ

^EZ/KϮʹEtZ/'KEy/^d/E'dhEE>>/'EDEd

dŚŝƐŽƉƚŝŽŶŚĂƐďĞĞŶĚĞǀĞůŽƉĞĚŽǀĞƌƚŚĞƉĂƐƚƚǁŽǇĞĂƌƐϭϱ͕ϭϲĂŶĚŝƐĐŚĂƌĂĐƚĞƌŝǌĞĚďǇƚŚĞĨŽůůŽǁŝŶŐ
;ƐĞĞ&ŝŐƵƌĞƐϮĂŶĚϯͿ͗
•

•
•

•
•
•
•
•

•
•
•



ϲϱϴŵĞƚƌĞĐůĞĂƌƐƉĂŶǁŽƵůĚďĞƉƌŽǀŝĚĞĚŽǀĞƌƚŚĞ&ƌĂƐĞƌZŝǀĞƌĂŶĚĂŶŽǀĞƌĂůůůĞŶŐƚŚŽĨϯ͘ϯ
ŬŝůŽŵĞƚĞƌƐ͘dŚŝƐŝƐĂƐŝŐŶŝĨŝĐĂŶƚƐƉĂŶďƵƚƐŚŽƌƚĞƌƚŚĂŶƚŚĞǁŽƌůĚ͛ƐůŽŶŐĞƐƚĐĂďůĞƐƚĂǇĞĚƐƉĂŶƐ͕
ƐŽŵĞŽĨǁŚŝĐŚĂƌĞůŽŶŐĞƌƚŚĂŶϭ͕ϬϬϬŵĞƚƌĞƐ͘
EŽƉĞƌŵĂŶĞŶƚǁŽƌŬƐǁŽƵůĚďĞƌĞƋƵŝƌĞĚŝŶƚŚĞ&ƌĂƐĞƌZŝǀĞƌ͘
dŚĞďƌŝĚŐĞǁŽƵůĚŚĂǀĞĂƚŽƚĂůŽĨϭϬůĂŶĞƐʹƐŝǆůĂŶĞƐŽĨŐĞŶĞƌĂůƉƵƌƉŽƐĞƚƌĂĨĨŝĐ͕ƚǁŽĚĞĚŝĐĂƚĞĚ
ƚƌĂŶƐŝƚͬ,KsůĂŶĞƐĂŶĚƚǁŽůĂŶĞƐƚŽŵŽƌĞƐĂĨĞůǇĂŶĚĞĨĨĞĐƚŝǀĞůǇŵĂŶĂŐĞƐůŽǁŵŽǀŝŶŐĂŶĚ
ŵĞƌŐŝŶŐƚƌĂĨĨŝĐ͘
DƵůƚŝͲƵƐĞƉĂƚŚǁĂǇƐĨŽƌĐǇĐůŝƐƚƐĂŶĚƉĞĚĞƐƚƌŝĂŶƐǁŽƵůĚďĞƉƌŽǀŝĚĞĚŽŶĞŝƚŚĞƌƐŝĚĞŽĨƚŚĞ
ďƌŝĚŐĞ͘
dŚĞŶĞǁĐƌŽƐƐŝŶŐǁŽƵůĚďĞĐŽŶƐƚƌƵĐƚĞĚŽŶƚŚĞĞǆŝƐƚŝŶŐDŝŶŝƐƚƌǇƌŝŐŚƚͲŽĨͲǁĂǇ͕ǁŝƚŚŶŽŶĞƚ
ŝŵƉĂĐƚƚŽĂŐƌŝĐƵůƚƵƌĂůůĂŶĚ͘
dŚĞŶĞǁďƌŝĚŐĞǁŽƵůĚƌĞŵĂŝŶĐĞŶƚĞƌĞĚŽǀĞƌƚŚĞĐƵƌƌĞŶƚ,ŝŐŚǁĂǇϵϵĂůŝŐŶŵĞŶƚďƵƚǁŽƵůĚ
ƉƌŽǀŝĚĞƐƵĨĨŝĐŝĞŶƚƐƉĂĐĞƚŽŵĂŝŶƚĂŝŶƚƌĂĨĨŝĐŽŶ,ŝŐŚǁĂǇϵϵĚƵƌŝŶŐĐŽŶƐƚƌƵĐƚŝŽŶ͘
dŚĞŶĞǁďƌŝĚŐĞǁŽƵůĚŵĞĞƚŵŽĚĞƌŶƐĞŝƐŵŝĐƌĞƋƵŝƌĞŵĞŶƚƐĨŽƌůŝĨĞůŝŶĞƐƚƌƵĐƚƵƌĞƐ͘
dŚĞŶĞǁďƌŝĚŐĞǁŽƵůĚŚĂǀĞĚĞĞƉĨŽƵŶĚĂƚŝŽŶƐƐŝŵŝůĂƌƚŽƚŚŽƐĞƵƐĞĚĨŽƌƚŚĞůĞǆ&ƌĂƐĞƌ͕Wŝƚƚ
ZŝǀĞƌ͕'ŽůĚĞŶĂƌƐƌŝĚŐĞĂŶĚWŽƌƚDĂŶŶďƌŝĚŐĞƐ͘dŚĞƐĞƚǇƉĞƐŽĨĨŽƵŶĚĂƚŝŽŶƐĂƌĞĐŽƐƚ
ĞĨĨĞĐƚŝǀĞĂŶĚĐŽŶƐƚƌƵĐƚŝďůĞƵƐŝŶŐůŽĐĂůƌĞƐŽƵƌĐĞƐ͘/ŶƐƚĂůůŝŶŐƐƚŽŶĞĐŽůƵŵŶƐŝŶĂĚǀĂŶĐĞŽĨ
ĨŽƵŶĚĂƚŝŽŶĐŽŶƐƚƌƵĐƚŝŽŶǁŝůůĐŽŶƚƌŽůƐŽŝůůŝƋƵĞĨĂĐƚŝŽŶĞĨĨĞĐƚƐ͘dŚŝƐĨŽƵŶĚĂƚŝŽŶĐŽŶĐĞƉƚŚĂƐ
ďĞĞŶĐŽŶĨŝƌŵĞĚǁŝƚŚƚŚĞƌĞƐƵůƚƐŽĨƚŚĞĞǆƚĞŶƐŝǀĞŐĞŽƚĞĐŚŶŝĐĂůŝŶǀĞƐƚŝŐĂƚŝŽŶƐĐĂƌƌŝĞĚŽƵƚ
ďĞƚǁĞĞŶϮϬϭϯĂŶĚϮϬϭϲ͘ϭϱ
ĚĞĚŝĐĂƚĞĚƐŽƵƚŚďŽƵŶĚŽĨĨƌĂŵƉĨƌŽŵƚŚĞŶĞǁďƌŝĚŐĞǁŽƵůĚƉƌŽǀŝĚĞĚŝƌĞĐƚĂĐĐĞƐƐƚŽ>ĂĚŶĞƌ
ĂůŽŶŐZŝǀĞƌZŽĂĚ^ŽƵƚŚ͘
dŚĞŶĞǁďƌŝĚŐĞǁŽƵůĚƉƌŽǀŝĚĞƚŚĞƐĂŵĞŶĂǀŝŐĂƚŝŽŶĐůĞĂƌĂŶĐĞĂƐƚŚĞůĞǆ&ƌĂƐĞƌƌŝĚŐĞĂŶĚ
ǁŝůůŝŵƉƌŽǀĞŶĂǀŝŐĂďŝůŝƚǇĂƚĞĂƐ^ůŽƵŐŚ͘
ŽŶŶĞĐƚŝǀŝƚǇĂĐƌŽƐƐ,ŝŐŚǁĂǇϵϵǁŽƵůĚďĞŝŵƉƌŽǀĞĚďǇĞůŝŵŝŶĂƚŝŶŐƚŚĞdƵŶŶĞůĂƉƉƌŽĂĐŚĞƐ
ĂŶĚƚŚĞĂƚͲŐƌĂĚĞƐĞĐƚŝŽŶƐŽĨ,ŝŐŚǁĂǇϵϵďĞƚǁĞĞŶ^ƚĞǀĞƐƚŽŶ,ŝŐŚǁĂǇĂŶĚZŝǀĞƌZŽĂĚ^ŽƵƚŚ͘



GP - 423
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&ŝŐƵƌĞϮʹ
ʹKǀĞƌǀŝĞǁŽĨĨ^ĐĞŶĂƌŝŽϮď
ďƌŝĚŐĞ






&ŝŐƵƌĞĞϯʹ^ĐĞŶĂƌŝŽ
ŽϮďƌŝĚŐĞƐĞĞĞŶĨƌŽŵƚŚĞ&ƌĂƐĞƌ
ZŝǀĞƌ

GP - 424
(Special)







•

•
•
•

ĂďůĞƐǁŽƵůĚďĞĐŽŶĨŝŐƵƌĞĚƚŽďĞǀĞƌƚŝĐĂůĂŶĚŶŽƚďĞŽǀĞƌƚŚĞƚƌĂǀĞůůĞĚƌŽĂĚ͘/ŶĂĚĚŝƚŝŽŶ͕
ƐŶŽǁĂŶĚŝĐĞŵĂŶĂŐĞŵĞŶƚŵĞƚŚŽĚƐƐƵĐŚĂƐƵƐĞĚŽŶƚŚĞŶĞǁWŽƌƚDĂŶŶƌŝĚŐĞǁŽƵůĚďĞ
ŝŶĐůƵĚĞĚƚŽĂĚĚƌĞƐƐŝĐĞďƵŝůĚͲƵƉŽŶĐĂďůĞƐ͘
ŶǀŝƌŽŶŵĞŶƚĂůĞŶŚĂŶĐĞŵĞŶƚŽƉƉŽƌƚƵŶŝƚŝĞƐĐĂŶďĞĂĐŚŝĞǀĞĚŝŶƐĞŶƐŝƚŝǀĞĂƌĞĂƐƐƵĐŚĂƐŽŶ
ĞĂƐ/ƐůĂŶĚĂŶĚĂƚ'ƌĞĞŶ^ůŽƵŐŚ͘
dŚĞdƵŶŶĞůǁŝůůďĞĚĞĐŽŵŵŝƐƐŝŽŶĞĚĂƚƚŚĞĐŽŵƉůĞƚŝŽŶŽĨƚŚĞďƌŝĚŐĞĐŽŶƐƚƌƵĐƚŝŽŶ͘
ƌŝĚŐĞĐŽŶƐƚƌƵĐƚŝŽŶŝƐĞƐƚŝŵĂƚĞĚƚŽƚĂŬĞĨŽƵƌƚŽĨŝǀĞǇĞĂƌƐ͖dƵŶŶĞůĚĞĐŽŵŵŝƐƐŝŽŶŝŶŐŝƐ
ĞƐƚŝŵĂƚĞĚƚŽƚĂŬĞĂŶĂĚĚŝƚŝŽŶĂůŽŶĞƚŽƚǁŽǇĞĂƌƐ͕ĂĨƚĞƌƚŚĞŶĞǁďƌŝĚŐĞŝƐŽƉĞŶĨŽƌƵƐĞ͘

dŚĞĨŽůůŽǁŝŶŐƚĂďůĞƉƌŽǀŝĚĞƐĂƐƵŵŵĂƌǇŽĨƚŚŝƐƐĐĞŶĂƌŝŽĂƐǁĞůůĂƐŝƚƐĐŽƐƚĂŶĚƌŝƐŬƉƌŽĨŝůĞ͘
d>ϮͲs>hd/KEK&^EZ/KϮ

WZK:d'K>

^KZ
;ϱсy>>EdͿ
;Ϭс
hEWd>

WZ&KZDE

ZĞĚƵĐĞĐŽŶŐĞƐƚŝŽŶ dŚŝƐƐĐĞŶĂƌŝŽƉƌŽǀŝĚĞƐƐŝŐŶŝĨŝĐĂŶƚĞŶŚĂŶĐĞŵĞŶƚƐĨŽƌĂůůŵŽĚĞƐŽĨ
ƚƌĂŶƐƉŽƌƚĂƚŝŽŶŝŶĐůƵĚŝŶŐƉĞĚĞƐƚƌŝĂŶƐ͕ĐǇĐůŝƐƚƐ͕ƚƌĂŶƐŝƚ͕ĐĂƌƉŽŽůƐĂŶĚƚƌƵĐŬƐ͘
&ƌĞĞĨůŽǁƚƌĂĨĨŝĐŝƐƉƌĞĚŝĐƚĞĚďĞǇŽŶĚϮϬϰϱ͘
/ŵƉƌŽǀĞƐĂĨĞƚǇ

ŶĞǁďƌŝĚŐĞǁŽƵůĚďĞĚĞƐŝŐŶĞĚĂƐĂůŝĨĞůŝŶĞƐƚƌƵĐƚƵƌĞƚŽƉƌŽǀŝĚĞƚŚĞŚŝŐŚĞƐƚ
ƉƌĂĐƚŝĐĂůƉŽƐƚͲĞĂƌƚŚƋƵĂŬĞƉĞƌĨŽƌŵĂŶĐĞ͘

ϱ

ϱ

DŽĚĞƌŶŚŝŐŚǁĂǇĚĞƐŝŐŶƐƚĂŶĚĂƌĚƐǁŝůůďĞƵƐĞĚƚŽŝŵƉƌŽǀĞĐůĞĂƌĂŶĐĞƐĂŶĚ
ŐĞŽŵĞƚƌŝĐƐůĞĂĚŝŶŐƚŽĂƐĂĨĞƌĨĂĐŝůŝƚǇ͘
&ŝƌƐƚƌĞƐƉŽŶĚĞƌĂĐĐĞƐƐĂŶĚŝŶĐŝĚĞŶƚŵĂŶĂŐĞŵĞŶƚĂůŽŶŐƚŚĞŚŝŐŚǁĂǇǁŝůůďĞ
ƐŝŐŶŝĨŝĐĂŶƚůǇŝŵƉƌŽǀĞĚŵĂŬŝŶŐƚŚĞĨĂĐŝůŝƚǇƐĂĨĞƌƚŚĂŶŝƚŝƐƚŽĚĂǇ͘
^ŶŽǁĂŶĚŝĐĞŝƐƐƵĞƐĂƌĞĂĐŽŶĐĞƌŶǁŝƚŚĂĐĂďůĞƐƚĂǇĞĚďƌŝĚŐĞ͘dŚŝƐĐĂŶďĞ
ŵŝƚŝŐĂƚĞĚďǇĂǀŽŝĚŝŶŐĐĂďůĞƐŽǀĞƌƚŚĞƌŽĂĚĂŶĚďǇŝŶƐƚĂůůŝŶŐƐŶŽǁͬŝĐĞ
ƌĞŵŽǀĂůĚĞǀŝĐĞƐĂƐƵƐĞĚŽŶƚŚĞŶĞǁWŽƌƚDĂŶŶƌŝĚŐĞ͘
^ƵƉƉŽƌƚƚƌĂĚĞĂŶĚ /ŶĂĚĚŝƚŝŽŶƚŽƚŚĞďĞŶĞĨŝƚƐŽĨĐŽŶŐĞƐƚŝŽŶƌĞůŝĞĨĨŽƌĂĐĐĞƐƐƚŽŬĞǇŐĂƚĞǁĂǇ
ĐŽŵŵĞƌĐĞ
ĨĂĐŝůŝƚŝĞƐůŝŬĞzsZ͕ĞůƚĂƉŽƌƚĂŶĚƚĞƌŵŝŶĂůĨĂĐŝůŝƚŝĞƐĂůŽŶŐďŽƚŚƐŝĚĞƐŽĨƚŚĞ
&ƌĂƐĞƌZŝǀĞƌ͕ƚŚĞƌĞŝƐŽƉƉŽƌƚƵŶŝƚǇƚŽĂĚĚůĂŶĚƚŚƌŽƵŐŚĂƌĞĚƵĐĞĚĨŽŽƚƉƌŝŶƚĂƚ
ŝŶƚĞƌĐŚĂŶŐĞƐƚŽƚŚĞĂŐƌŝĐƵůƚƵƌĂůůĂŶĚƌĞƐĞƌǀĞ͕ƚŽƐƵƉƉŽƌƚĞŶŚĂŶĐĞĚĨĂƌŵ
ŽƉĞƌĂƚŝŽŶƐ͘

ϱ

ƌŽƐƐͲŚŝŐŚǁĂǇĂĐĐĞƐƐĂŶĚĂĐĐĞƐƐŝďŝůŝƚǇŝŶĐůƵĚŝŶŐĨŽƌůŽĐĂůŐŽŽĚƐŵŽǀĞŵĞŶƚ
ǁŝůůďĞŝŵƉƌŽǀĞĚ͘



^ƵƉƉŽƌƚƚƌĂŶƐŝƚŽŶ ĞĚŝĐĂƚĞĚƚƌĂŶƐŝƚůĂŶĞƐǁŝůůďĞƉƌŽǀŝĚĞĚĂĐƌŽƐƐƚŚĞďƌŝĚŐĞǁŝƚŚŝŶƚĞŐƌĂƚĞĚ
,ŝŐŚǁĂǇϵϵ
ĐŽŶŶĞĐƚŝŽŶƐƚŽƚƌĂŶƐŝƚƐƚŽƉƐĂƚƚŚĞ^ƚĞǀĞƐƚŽŶĂŶĚ,ŝŐŚǁĂǇϭϳŝŶƚĞƌĐŚĂŶŐĞƐ
ǁŝƚŚƉŽƚĞŶƚŝĂůĨƵƚƵƌĞĐŽŶǀĞƌƐŝŽŶƚŽƌĂŝůƚƌĂŶƐŝƚ͘

ϱ

^ƵƉƉŽƌƚŽƉƚŝŽŶƐ
DƵůƚŝͲƵƐĞƉĂƚŚǁĂǇƐŽŶďŽƚŚƐŝĚĞƐŽĨƚŚĞŶĞǁďƌŝĚŐĞǁŝůůŝŶƚĞŐƌĂƚĞǁŝƚŚƚŚĞ
ĨŽƌƉĞĚĞƐƚƌŝĂŶƐĂŶĚ ŵƵŶŝĐŝƉĂůƚƌĂŝůƐǇƐƚĞŵƐŽŶĞŝƚŚĞƌƐŝĚĞŽĨƚŚĞ&ƌĂƐĞƌZŝǀĞƌ͘
ĐǇĐůŝƐƚƐ

ϱ
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d>ϮͲs>hd/KEK&^EZ/KϮ

WZK:d'K>

^KZ
;ϱсy>>EdͿ
;Ϭс
hEWd>

WZ&KZDE

ŶŚĂŶĐĞƚŚĞ
ĞŶǀŝƌŽŶŵĞŶƚ

dŚĞƌĞĂƌĞŶŽƉĞƌŵĂŶĞŶƚǁŽƌŬƐŝŶƚŚĞ&ƌĂƐĞƌZŝǀĞƌĂŶĚƚŚĞƌĞĨŽƌĞŽŶůǇůŝŵŝƚĞĚ͕
ƚĞŵƉŽƌĂƌǇĞĨĨĞĐƚƐƚŽƚŚĞƌŝǀĞƌ͘dŚĞƌĞĂƌĞĂŶƵŵďĞƌŽĨĞŶǀŝƌŽŶŵĞŶƚĂů
ĞŶŚĂŶĐĞŵĞŶƚŽƉƉŽƌƚƵŶŝƚŝĞƐŝŶĐůƵĚŝŶŐƌĞƐƚŽƌŝŶŐ'ƌĞĞŶ^ůŽƵŐŚƚŽŝƚƐŚŝƐƚŽƌŝĐ
ĂůŝŐŶŵĞŶƚĂŶĚƌĞĐŽŶŶĞĐƚŝŶŐĞĂƐ/ƐůĂŶĚZĞŐŝŽŶĂůWĂƌŬĂĐƌŽƐƐ,ŝŐŚǁĂǇϵϵ͘
ZĞŵŽǀŝŶŐƚŚĞdƵŶŶĞůǁŝůůƌĞƋƵŝƌĞĚƌĞĚŐŝŶŐĂŶĚĞǆĐĂǀĂƚŝŽŶŝŶŵŝĚĚůĞƉĂƌƚƐŽĨ
ƚŚĞƌŝǀĞƌƚŽƌĞŵŽǀĞƚŚĞĨŽƵƌĐĞŶƚƌĂůƐĞŐŵĞŶƚƐ;ǁŝƚŚƚĞŵƉŽƌĂƌǇĞĨĨĞĐƚƐͿ
ŽŶƐƚƌƵĐƚŝŽŶŽĨĂŶĞǁďƌŝĚŐĞǁŽƵůĚƌĞƐƚƌŝĐƚĂĐĐĞƐƐĂĐƌŽƐƐĞĂƐ/ƐůĂŶĚ
ZĞŐŝŽŶĂůWĂƌŬĨŽƌĨŽƵƌǇĞĂƌƐĚƵƌŝŶŐĐŽŶƐƚƌƵĐƚŝŽŶĂŶĚǁŽƵůĚŚĂǀĞŝŶͲƌŝǀĞƌ
ĞĨĨĞĐƚƐĨŽƌŽŶĞƚŽƚǁŽƐĞĂƐŽŶƐ͘

ϯ



dKd>^KZ;ŽƵƚŽĨϯϬͿ

Ϯϴ

ZŝƐŬWƌŽĨŝůĞ

'ĞŶĞƌĂůůǇƚŚĞWƌŽũĞĐƚŝƐƐŝŵŝůĂƌŝŶƐĐŽƉĞƚŽŽƚŚĞƌƌĞĐĞŶƚŵĂũŽƌŚŝŐŚǁĂǇ
ƉƌŽũĞĐƚƐĚĞůŝǀĞƌĞĚŝŶƚŚĞ>ŽǁĞƌDĂŝŶůĂŶĚƐƵĐŚĂƐƚŚĞWŽƌƚDĂŶŶͬ,ŝŐŚǁĂǇϭ
WƌŽũĞĐƚ͕'ŽůĚĞŶĂƌƐƌŝĚŐĞ͕WŝƚƚZŝǀĞƌƌŝĚŐĞĂŶĚƚŚĞ^ŽƵƚŚ&ƌĂƐĞƌWĞƌŝŵĞƚĞƌ
ZŽĂĚ͘ƐƐƵĐŚŝƚŚĂƐĂƌĞůĂƚŝǀĞůǇǁĞůůƵŶĚĞƌƐƚŽŽĚƌŝƐŬƉƌŽĨŝůĞ͘

D/hD

<ĞǇƚĞĐŚŶŝĐĂůƌŝƐŬƐŝŶĐůƵĚĞĚĞĂůŝŶŐǁŝƚŚƐŽĨƚĐŽŵƉƌĞƐƐŝďůĞƐŽŝůƐǁŚĞƌĞ
ŚŝŐŚǁĂǇǁŝĚĞŶŝŶŐŝƐƌĞƋƵŝƌĞĚ͕ƌŝƐŬƐĂƐƐŽĐŝĂƚĞĚǁŝƚŚĚĞĞƉƉŝůĞĚĨŽƵŶĚĂƚŝŽŶƐ
ĂŶĚƚƌĂĨĨŝĐŵĂŶĂŐĞŵĞŶƚĚƵƌŝŶŐĐŽŶƐƚƌƵĐƚŝŽŶ͘
ZŝƐŬƐĂƐƐŽĐŝĂƚĞĚǁŝƚŚǁŽƌŬŝŶŐŝŶĐůŽƐĞƉƌŽǆŝŵŝƚǇƚŽƚŚĞĞǆŝƐƚŝŶŐdƵŶŶĞůĂƌĞ
ƌĞƐƚƌŝĐƚĞĚƚŽŽŶƐŚŽƌĞĐŽŶƐƚƌƵĐƚŝŽŶ͘
ŽƐƚ

Ϯ͘ϯ

ŽƐƚƐŝŶĐůƵĚĞƌĞďƵŝůĚŝŶŐŝŶƚĞƌĐŚĂŶŐĞƐĂŶĚǁŝĚĞŶŝŶŐ,ŝŐŚǁĂǇϵϵďĞƚǁĞĞŶ
ƌŝĚŐĞƉŽƌƚĂŶĚ,ŝŐŚǁĂǇϵϭŝŶ^ƵƌƌĞǇ͘ŽƐƚƐŝŶĐůƵĚĞĐŽŶƐƚƌƵĐƚŝŽŶ͕
ĞŶŐŝŶĞĞƌŝŶŐ͕ƉƌŽũĞĐƚŵĂŶĂŐĞŵĞŶƚ͕ƉƌŽƉĞƌƚǇ͕ƵƚŝůŝƚŝĞƐ͕ĞŶǀŝƌŽŶŵĞŶƚĂů͕
ĞƐĐĂůĂƚŝŽŶ͕ƌŝƐŬƐ͕ĐŽŶƚŝŶŐĞŶĐŝĞƐĂŶĚĨŝŶĂŶĐŝŶŐ͘

Ψϯ͕ϱϬϬŵŝůůŝŽŶ

^EZ/KϯʹEtdhEE>

ŶŝŵŵĞƌƐĞĚƚƵďĞƚƵŶŶĞůŝƐĂƌĞĂƐŽŶĂďůĞƐŽůƵƚŝŽŶĨŽƌĂƌĞƉůĂĐĞŵĞŶƚƚƵŶŶĞů͘ďŽƌĞĚƚƵŶŶĞů͕ŽŶƚŚĞ
ŽƚŚĞƌŚĂŶĚ͕ǁŽƵůĚďĞǀĞƌǇĞǆƉĞŶƐŝǀĞĂŶĚŝƐŶŽƚĐŽŶƐŝĚĞƌĞĚƉƌĂĐƚŝĐĂůŐŝǀĞŶƚŚĞƉƌĞǀĂŝůŝŶŐ
ŐĞŽƚĞĐŚŶŝĐĂůĂŶĚƚŽƉŽŐƌĂƉŚŝĐĐŽŶĚŝƚŝŽŶƐŽĨƚŚĞƐŝƚĞ͘
ĞƐŝŐŶŝŶŐĂŶĚďƵŝůĚŝŶŐĂŶŝŵŵĞƌƐĞĚƚƵďĞƚƵŶŶĞůƚŽŵĞĞƚƚŽĚĂǇ͛ƐƐĞŝƐŵŝĐƐƚĂŶĚĂƌĚƐŝƐĨĞĂƐŝďůĞĂŶĚ
ƚŚĞƌĞĂƌĞĂŶƵŵďĞƌŽĨƉƌĞĐĞĚĞŶƚƐŝŶƚŚŝƐƌĞŐĂƌĚŝŶĐůƵĚŝŶŐƌĞĐĞŶƚŝŵŵĞƌƐĞĚƚƵďĞƚƵŶŶĞůƐŝŶdƵƌŬĞǇ͕
'ƌĞĞĐĞ͕DĞǆŝĐŽ͕WZĂŶĚ^ŽƵƚŚ<ŽƌĞĂ͘ϭϬƐĚŽŶĞŝŶƚŚĞƐĞƌĞĨĞƌĞŶĐĞƉƌŽũĞĐƚƐ͕ƐƚƌĞŶŐƚŚĞŶŝŶŐŽĨƚŚĞ
ĂĚũĂĐĞŶƚĂŶĚƵŶĚĞƌůǇŝŶŐƐŽŝůƐƚŽƉƌĞǀĞŶƚůŝƋƵĞĨĂĐƚŝŽŶĚƵƌŝŶŐĂŶĞĂƌƚŚƋƵĂŬĞǁŽƵůĚďĞƌĞƋƵŝƌĞĚ͘
ZĂƚŚĞƌƚŚĂŶŝŶƐƚĂůůŝŶŐƐƚŽŶĞĐŽůƵŵŶƐŝƚŵĂǇďĞƉƌĂĐƚŝĐĂůƚŽƌĞŵŽǀĞĂůůůŝƋƵĞĨŝĂďůĞŵĂƚĞƌŝĂůĨƌŽŵ
ƵŶĚĞƌƚŚĞŶĞǁƚƵŶŶĞůĂŶĚƚŽďĂĐŬĨŝůůǁŝƚŚĂŶŽŶͲůŝƋƵĞĨŝĂďůĞŵĂƚĞƌŝĂůƐƵĐŚĂƐŐƌĂǀĞů͘ƐĚŝƐĐƵƐƐĞĚ
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ƵŶĚĞƌ^ĐĞŶĂƌŝŽϭ͕ĞǆĐĂǀĂƚŝŽŶĂŶĚĐŽŶƐƚƌƵĐƚŝŽŶŝŶĐůŽƐĞƉƌŽǆŝŵŝƚǇƚŽƚŚĞĞǆŝƐƚŝŶŐdƵŶŶĞůŝƐĂƌŝƐŬƚŽ
ƚŚĞŝŶƚĞŐƌŝƚǇŽĨƚŚĞdƵŶŶĞůĂŶĚĐŽŶƐƚƌƵĐƚŝŽŶŵĂǇƌĞƋƵŝƌĞĐůŽƐƵƌĞƐŽĨƚŚĞdƵŶŶĞů͘
dŽŵĂŶĂŐĞƚƌĂŶƐǀĞƌƐĞďĞŶĚŝŶŐƐƚƌĞƐƐĞƐĚƵƌŝŶŐĐŽŶƐƚƌƵĐƚŝŽŶ͕ƚƵŶŶĞůƐĞŐŵĞŶƚƐĂƌĞŶŽƌŵĂůůǇůŝŵŝƚĞĚ
ƚŽĂǁŝĚƚŚŽĨůĞƐƐƚŚĂŶϰϬŵĞƚƌĞƐ͘dǁŽƚƵďĞƐŚĂǀĞƚŚĞƌĞĨŽƌĞďĞĞŶĂƐƐƵŵĞĚʹŽŶĞĨŝǀĞͲůĂŶĞ
ƐŽƵƚŚďŽƵŶĚƚƵďĞĂŶĚŽŶĞĨŝǀĞͲůĂŶĞŶŽƌƚŚďŽƵŶĚƚƵďĞ͕ĞĂĐŚǁŝƚŚĂǁŝĚƚŚŽĨĂƉƉƌŽǆŝŵĂƚĞůǇϯϬ
ŵĞƚƌĞƐ͘
WƌŽƉĞƌƚǇŝŵƉĂĐƚƐĂƚƚŚĞdƵŶŶĞůĂƉƉƌŽĂĐŚĞƐĐĂŶďĞŵŝŶŝŵŝǌĞĚďǇŝŶƐƚĂůůŝŶŐĂĐƵƚͲŽĨĨǁĂůůďĞƚǁĞĞŶ
ƚŚĞĞǆŝƐƚŝŶŐdƵŶŶĞůĂŶĚƚŚĞŶĞǁƚƵŶŶĞů;ƐĞĞ&ŝŐƵƌĞϰͿ͘dŚŝƐǁĂƐĚŽŶĞĨŽƌƚŚĞŽĞŶƚƵŶŶĞůŝŶƚŚĞ
EĞƚŚĞƌůĂŶĚƐǁŚĞƌĞĂϮϱͲŵĞƚƌĞƐƉĂĐŝŶŐǁĂƐĂĐŚŝĞǀĞĚďĞƚǁĞĞŶĂŶĞǁĂŶĚĞǆŝƐƚŝŶŐƚƵŶŶĞů͘
ϭϰ͘ϱŵĞƚƌĞĚƌĂĨƚŚĂƐďĞĞŶĂƐƐƵŵĞĚŝŶƚŚĞƌŝǀĞƌƚŽŵĂŝŶƚĂŝŶĂŶĚƉƌŽƚĞĐƚƚŚĞŶĂǀŝŐĂďŝůŝƚǇŽĨƚŚĞ
ƌŝǀĞƌ͘ƐƐƵĐŚƚŚĞŶĞǁƚƵŶŶĞůǁŽƵůĚďĞƉůĂĐĞĚŝŶĂĐŚĂŶŶĞůƚŚĂƚŝƐĚƌĞĚŐĞĚƚŽĂĚĞƉƚŚŽĨ
ĂƉƉƌŽǆŝŵĂƚĞůǇͲϮϯ͘ϱŵĞƚƌĞƐ͘/ĨĨŽƵƌͲƚŽͲŽŶĞ;ϰ,͗ϭsͿƐůŽƉĞƐĐĂŶďĞĂĐŚŝĞǀĞĚ͕ƚŚĞĞǆĐĂǀĂƚŝŽŶƌĞƋƵŝƌĞĚ
ĨŽƌƚŚĞŶĞǁdƵŶŶĞůǁŽƵůĚďĞĂƉƉƌŽǆŝŵĂƚĞůǇϭϱϬŵĞƚƌĞƐǁŝĚĞ͘
^ƉĞĐŝĂůŽƉĞƌĂƚŝŽŶĂůƉƌĞĐĂƵƚŝŽŶƐǁŽƵůĚďĞƌĞƋƵŝƌĞĚƚŽĚĞĂůǁŝƚŚĨŝƌĞ͕ĞǆƉůŽƐŝŽŶƐ͕ĂĐĐŝĚĞŶƚƐĂŶĚ
ĨůŽŽĚŝŶŐŝŶƚŚĞŶĞǁƚƵŶŶĞů͘ůĞǀĞůŽĨƉƌŽƚĞĐƚŝŽŶĂŐĂŝŶƐƚƚŚĞƐĞƚǇƉĞƐŽĨĞŵĞƌŐĞŶĐŝĞƐĐĂŶďĞ
ƉƌŽǀŝĚĞĚǁŝƚŚĨŝƌĞƐƵƉƉƌĞƐƐŝŽŶĂŶĚĨŝƌĞƌĞƚĂƌĚŝŶŐƐǇƐƚĞŵƐ͕ǀĞŶƚŝůĂƚŝŽŶƐǇƐƚĞŵƐ͕ƉƵŵƉƐĂŶĚ
ĞŵĞƌŐĞŶĐǇĞŐƌĞƐƐƉƌŽǀŝƐŝŽŶƐ͘ŵĞƌŐĞŶĐǇĞŐƌĞƐƐĨŽƌƚƵŶŶĞůƵƐĞƌƐǁŽƵůĚďĞƉƌŽǀŝĚĞĚŽŶĞŝƚŚĞƌƐŝĚĞ
ŽĨƚŚĞƌŝǀĞƌ͘^ĞĐƵƌŝƚǇĨŽƌƉĞĚĞƐƚƌŝĂŶƐĂŶĚĐǇĐůŝƐƚƐŝŶƚŚĞƚƵŶŶĞůǁŽƵůĚŶĞĞĚƚŽďĞĂĚĚƌĞƐƐĞĚǁŝƚŚ
ĐĂŵĞƌĂƐĂŶĚůŝŐŚƚŝŶŐ͘
^ƵĨĨŝĐŝĞŶƚǀĞƌƚŝĐĂůĂŶĚŚŽƌŝǌŽŶƚĂůĐůĞĂƌĂŶĐĞŝŶƐŝĚĞƚŚĞŶĞǁƚƵŶŶĞůǁŽƵůĚďĞƌĞƋƵŝƌĞĚĨŽƌǀĞŶƚŝůĂƚŝŽŶ
ũĞƚĨĂŶƐ͘sĞŶƚŝůĂƚŝŽŶďƵŝůĚŝŶŐƐƐƵĐŚĂƐƚŚŽƐĞƵƐĞĚĨŽƌƚŚĞĞǆŝƐƚŝŶŐdƵŶŶĞůǁŽƵůĚŶŽƚďĞƌĞƋƵŝƌĞĚ
ĂůƚŚŽƵŐŚĂŶŽƉĞƌĂƚŝŽŶƐďƵŝůĚŝŶŐůŽĐĂƚĞĚŽŶĞŝƚŚĞƌƐŝĚĞ͘sĞŶƚŝůĂƚŝŽŶǁŽƵůĚŚĂǀĞƚŽďĞƐƵĨĨŝĐŝĞŶƚĨŽƌ
ƵƐĞďǇĐǇĐůŝƐƚƐĂŶĚƉĞĚĞƐƚƌŝĂŶƐ͘/ŶƐƚƌĞĂŵǁŽƌŬǁŽƵůĚďĞĐŽŶƐƚƌĂŝŶĞĚďǇĨŝƐŚǁŝŶĚŽǁĂŶĚŵĂƌŝŶĞ
ƚƌĂĨĨŝĐĂĐĐĞƐƐƌĞƋƵŝƌĞŵĞŶƚƐ͘dŚŝƐǁŽƵůĚƌĞƐƵůƚŝŶĂŶĞǆƚĞŶĚĞĚŽǀĞƌĂůůĐŽŶƐƚƌƵĐƚŝŽŶƚŝŵĞůŝŶĞƌĞůĂƚŝǀĞ
ƚŽďƌŝĚŐĞĐŽŶƐƚƌƵĐƚŝŽŶ͘dŚĞƌĞƋƵŝƌĞĚŝŶƐƚƌĞĂŵĞǆĐĂǀĂƚŝŽŶĂŶĚĚƌĞĚŐŝŶŐǁŽƌŬƐǁŽƵůĚĂůƐŽĐĂƵƐĞ
ĐŽŶƐŝĚĞƌĂďůĞĚŝƐƚƵƌďĂŶĐĞŽĨƚŚĞƌŝǀĞƌďĞĚĂŶĚƚŚĞŝŵƉĂĐƚŽĨƚŚĞƌĞƐƵůƚŝŶŐƚƵƌďŝĚŝƚǇŽŶĨŝƐŚĂŶĚ
ĚŽǁŶƐƚƌĞĂŵĚĞƉŽƐŝƚƐŽĨƐĞĚŝŵĞŶƚƐǁŽƵůĚŶĞĞĚƚŽďĞĐŽŶƐŝĚĞƌĞĚ͘KƚŚĞƌŝŶƐƚƌĞĂŵǁŽƌŬƐǁŽƵůĚ
ŝŶĐůƵĚĞŐƌĂǀŝŶŐĚŽĐŬĐŽŶƐƚƌƵĐƚŝŽŶ͕ƚƵŶŶĞůƐĞŐŵĞŶƚĨĂďƌŝĐĂƚŝŽŶ͕ƉĂƌƚŝĂůĞǆĐĂǀĂƚŝŽŶŽĨƚŚĞĞǆŝƐƚŝŶŐ
dƵŶŶĞůĂŶĚĐƵƚͲŽĨĨǁĂůůĐŽŶƐƚƌƵĐƚŝŽŶ͕ĐŚĂŶŶĞůĚƌĞĚŐŝŶŐŝŶĐůƵĚŝŶŐƌĞŵŽǀĂůŽĨůŝƋƵĞĨŝĂďůĞŵĂƚĞƌŝĂů
ƵŶĚĞƌƚŚĞŶĞǁdƵŶŶĞů͕ƐƚŽŶĞĐŽůƵŵŶƐŝŶƐƚĂůůĂƚŝŽŶŽŶĞŝƚŚĞƌƐŝĚĞŽĨƚŚĞŶĞǁƚƵŶŶĞůĂůŝŐŶŵĞŶƚ͕ƌŝǀĞƌ
ďĞĚůĞǀĞůŝŶŐ͕ƚƵŶŶĞůƐĞŐŵĞŶƚƉƌĞƉĂƌĂƚŝŽŶĂŶĚůŽǁĞƌŝŶŐŝŶƚŽƉůĂĐĞ͕ƐĂŶĚďĞĚĚŝŶŐŝŶƐƚĂůůĂƚŝŽŶƵŶĚĞƌ
ƚŚĞdƵŶŶĞů͕ďĂĐŬĨŝůůŝŶŐ͕ƉůĂĐŝŶŐƌŝƉƌĂƉ͕ĂŶĚŝŶƚĞƌŝŽƌĨŝŶŝƐŚŝŶŐŝŶĐůƵĚŝŶŐĞůĞĐƚƌŝĐĂůͬŵĞĐŚĂŶŝĐĂů
ŝŶƐƚĂůůĂƚŝŽŶĂŶĚƉĂǀŝŶŐ͘
ƵƚͲĂŶĚͲĐŽǀĞƌĐŽŶƐƚƌƵĐƚŝŽŶĂƚƚŚĞƚƵŶŶĞůƉŽƌƚĂůƐǁŽƵůĚĂůůŽǁĨŽƌďĞƚƚĞƌĐŽŶŶĞĐƚŝǀŝƚǇĂĐƌŽƐƐ
,ŝŐŚǁĂǇϵϵĂŶĚŚĞůƉŵŝƚŝŐĂƚĞŶĞŐĂƚŝǀĞƉƌŽƉĞƌƚǇŝŵƉĂĐƚƐ͘KƚŚĞƌŽŶƐŚŽƌĞǁŽƌŬƐ;ƚƵŶŶĞů
ĂƉƉƌŽĂĐŚĞƐͿǁŽƵůĚŝŶĐůƵĚĞĞǆĐĂǀĂƚŝŽŶ͕ƐůƵƌƌǇǁĂůůĂŶĚƚƌĞŵŝĞƉůƵŐŝŶƐƚĂůůĂƚŝŽŶ͕ĚĞǁĂƚĞƌŝŶŐ͕ĐƵƚͲ
ĂŶĚͲĐŽǀĞƌĂŶĚƌĞƚĂŝŶŝŶŐǁĂůůĐŽŶƐƚƌƵĐƚŝŽŶĂŶĚŽƉĞƌĂƚŝŽŶƐďƵŝůĚŝŶŐĐŽŶƐƚƌƵĐƚŝŽŶ͘
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ĞĐĂƵƐĞĂŶĞǁƚƵŶŶĞůǁŽƵůĚďĞĐŽŶƐƚƌƵĐƚĞĚŽŶĂŶĂůŝŐŶŵĞŶƚďĞƐŝĚĞƚŚĞĞǆŝƐƚŝŶŐdƵŶŶĞů͕ƚŚĞƌĞ
ǁŽƵůĚďĞĂŐƌĞĂƚĞƌŝŵƉĂĐƚƚŽƉƌŝǀĂƚĞƉƌŽƉĞƌƚǇĂŶĚƚŚĞĂŐƌŝĐƵůƚƵƌĂůůĂŶĚƌĞƐĞƌǀĞƚŚĂŶǁŝƚŚ^ĐĞŶĂƌŝŽ
Ϯ͕ƐĞĞ&ŝŐƵƌĞϱ͘
ŶĞǁƚƵŶŶĞůǁŽƵůĚƉƌŽǀŝĚĞďĞƚƚĞƌƉƌŽƚĞĐƚŝŽŶĨŽƌƚŚĞƐŶŽǁĂŶĚŝĐĞŝƐƐƵĞƐĞǆƉĞƌŝĞŶĐĞĚďǇĐĂďůĞ
ƐƵƉƉŽƌƚĞĚďƌŝĚŐĞƐ͘
ĂƐĞĚŽŶƚŚĞĂďŽǀĞ͕ƚŚĞĨŽůůŽǁŝŶŐĂƐƐƵŵƉƚŝŽŶƐǁĞƌĞŵĂĚĞĨŽƌĂŶĞǁƚƵŶŶĞů;ƐĞĞ&ŝŐƵƌĞƐϰĂŶĚϱͿ͗
•
•

•
•

•
•
•
•
•

dŚĞƚŽƚĂůůĞŶŐƚŚŽĨƚƵŶŶĞůĂŶĚĂƉƉƌŽĂĐŚĞƐǁŽƵůĚďĞĂƉƉƌŽǆŝŵĂƚĞůǇϭ͘ϱŬŵ͘
dǁŽůĞŶŐƚŚƐŽĨĂƉƉƌŽǆŝŵĂƚĞůǇϲϬϬͲŵĞƚƌĞůŽŶŐŝŵŵĞƌƐĞĚƚƵďĞƚƵŶŶĞůŝŶϭϬϬͲŵĞƚƌĞůĞŶŐƚŚ
ƐĞŐŵĞŶƚƐ͘ĂĐŚƚƵďĞǁŽƵůĚďĞĂƉƉƌŽǆŝŵĂƚĞůǇϯϬŵĞƚƌĞƐǁŝĚĞĂŶĚĐĂƌƌǇĨŝǀĞůĂŶĞƐŽĨƚƌĂĨĨŝĐ
ĂŶĚĂŵƵůƚŝͲƵƐĞƉĂƚŚǁĂǇ͘
EĞŐĂƚŝǀĞŝŵƉĂĐƚƐƚŽĐŽŶŶĞĐƚŝǀŝƚǇĂĐƌŽƐƐƚŚĞ,ŝŐŚǁĂǇϵϵĐŽƌƌŝĚŽƌĂŶĚĞůŝŵŝŶĂƚŝŽŶŽĨƵƐĞĂďůĞ
ůĂŶĚǁŽƵůĚďĞŵŝƚŝŐĂƚĞĚƵƐŝŶŐĐƵƚͲĂŶĚͲĐŽǀĞƌĐŽŶƐƚƌƵĐƚŝŽŶ͘
ƵƚͲŽĨĨǁĂůůƐǁŽƵůĚďĞŝŶƐƚĂůůĞĚĂĚũĂĐĞŶƚƚŽƚŚĞĞǆŝƐƚŝŶŐdƵŶŶĞůƚŽĂůůŽǁƚŚĞƐĞƉĂƌĂƚŝŽŶ
ďĞƚǁĞĞŶƚŚĞŶĞǁĂŶĚĞǆŝƐƚŝŶŐƚƵŶŶĞůƐƚŽďĞŵŝŶŝŵŝǌĞĚĂŶĚƚŚĞƌĞĨŽƌĞŵŝŶŝŵŝǌĞƉƌŽƉĞƌƚǇ
ŝŵƉĂĐƚƐ͘
ŶĂƉƉƌŽǆŝŵĂƚĞůǇϰϱϬͲŵĞƚƌĞůŽŶŐůŽǁͲůĞǀĞůďƌŝĚŐĞǁŽƵůĚďĞƌĞƋƵŝƌĞĚĂĐƌŽƐƐĞĂƐ/ƐůĂŶĚ͘
dĞŵƉŽƌĂƌǇǁĂůůƐĂŶĚƚƌĞŵŝĞƉůƵŐƐĐŽƵůĚďĞƵƐĞĚƚŽĐŽŶƐƚƌƵĐƚƚŚĞĂƉƉƌŽĂĐŚĞƐĂƐĂŵĞĂŶƐƚŽ
ŵŝŶŝŵŝǌĞƚŚĞĞǆƚĞŶƚŽĨĞǆĐĂǀĂƚŝŽŶĂŶĚĚĞǁĂƚĞƌŝŶŐ͘
dŚĞĞǆŝƐƚŝŶŐdƵŶŶĞůǁŽƵůĚďĞĚĞĐŽŵŵŝƐƐŝŽŶĞĚĂĨƚĞƌĐŽŵƉůĞƚŝŽŶŽĨƚŚĞŶĞǁƚƵŶŶĞů͘
dƵŶŶĞůƐĞŐŵĞŶƚŝŶƐƚĂůůĂƚŝŽŶ͕ŝŶĐůƵĚŝŶŐĨĂďƌŝĐĂƚŝŽŶ͕ƌŝǀĞƌďĞĚƉƌĞƉĂƌĂƚŝŽŶ͕ƐĞŐŵĞŶƚůŽǁĞƌŝŶŐ͕
ďĂĐŬĨŝůůŝŶŐĂŶĚƌŝƉƌĂƉƉůĂĐĞŵĞŶƚŝƐĞƐƚŝŵĂƚĞĚƚŽƚĂŬĞĂƉƉƌŽǆŝŵĂƚĞůǇƐŝǆǇĞĂƌƐ͘
ǆŝƐƚŝŶŐƚƵŶŶĞůĚĞĐŽŵŵŝƐƐŝŽŶŝŶŐŽŶĐĞƚŚĞŶĞǁƚƵŶŶĞůŝƐŽƉĞŶĨŽƌƵƐĞŝƐĞƐƚŝŵĂƚĞĚƚŽƚĂŬĞ
ďĞƚǁĞĞŶŽŶĞĂŶĚƚǁŽǇĞĂƌƐ͘
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&ŝŐƵƌĞϰʹ^ĞĐƚŝŽŶƐŚŽǁŝŶŐ^ĐĞŶĂƌŝŽϯƚƵŶŶĞů
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&ŝŐƵƌĞϱʹ^ĐĞŶĂƌŝŽϯĂůŝŐŶŵĞŶƚ



GP - 430
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dŚĞĨŽůůŽǁŝŶŐƚĂďůĞƐƵŵŵĂƌŝǌĞƐƚŚŝƐƐĐĞŶĂƌŝŽĂƐǁĞůůĂƐŝƚƐĐŽƐƚĂŶĚƌŝƐŬƉƌŽĨŝůĞ͘
d>ϯͲs>hd/KEK&^EZ/Kϯ

WZK:d'K>

ZĞĚƵĐĞĐŽŶŐĞƐƚŝŽŶ

/ŵƉƌŽǀĞƐĂĨĞƚǇ

^KZ
;ϱсy>>EdͿ
;Ϭс
hEWd>

WZ&KZDE
dŚŝƐƐĐĞŶĂƌŝŽƉƌŽǀŝĚĞƐƐŝŐŶŝĨŝĐĂŶƚĞŶŚĂŶĐĞŵĞŶƚƐĨŽƌĂůůŵŽĚĞƐŽĨ
ƚƌĂŶƐƉŽƌƚĂƚŝŽŶŝŶĐůƵĚŝŶŐƉĞĚĞƐƚƌŝĂŶƐ͕ĐǇĐůŝƐƚƐ͕ƚƌĂŶƐŝƚ͕ĐĂƌƉŽŽůƐĂŶĚƚƌƵĐŬƐ͘
&ƌĞĞĨůŽǁƚƌĂĨĨŝĐŝƐƉƌĞĚŝĐƚĞĚĨŽƌƚƌĂĨĨŝĐǀŽůƵŵĞƐďĞǇŽŶĚϮϬϰϱ͘
ŶĞǁƚƵŶŶĞůǁŽƵůĚďĞĚĞƐŝŐŶĞĚĂƐĂůŝĨĞůŝŶĞƐƚƌƵĐƚƵƌĞƚŽƉƌŽǀŝĚĞƚŚĞ
ŚŝŐŚĞƐƚƉƌĂĐƚŝĐĂůƉŽƐƚͲĞĂƌƚŚƋƵĂŬĞƉĞƌĨŽƌŵĂŶĐĞ͘

ϱ

ϰ

DŽĚĞƌŶŚŝŐŚǁĂǇĚĞƐŝŐŶƐƚĂŶĚĂƌĚƐǁŝůůďĞƵƐĞĚƚŽŝŵƉƌŽǀĞĐůĞĂƌĂŶĐĞƐĂŶĚ
ŐĞŽŵĞƚƌŝĐƐůĞĂĚŝŶŐƚŽĂƐĂĨĞƌĨĂĐŝůŝƚǇ͘
&ŝƌƐƚƌĞƐƉŽŶĚĞƌĂĐĐĞƐƐĂŶĚŝŶĐŝĚĞŶƚŵĂŶĂŐĞŵĞŶƚĂůŽŶŐƚŚĞŚŝŐŚǁĂǇǁŝůů
ďĞĐŚĂůůĞŶŐĞĚǁŝƚŚƌĞŐĂƌĚƚŽĂĐĐĞƐƐďĞƚǁĞĞŶƚŚĞŶŽƌƚŚďŽƵŶĚĂŶĚ
ƐŽƵƚŚďŽƵŶĚƚƵŶŶĞůƚƵďĞƐ͘
&ŝƌĞĂŶĚĞǆƉůŽƐŝŽŶƐĂƌĞĂƐĞƌŝŽƵƐĐŽŶƐŝĚĞƌĂƚŝŽŶĂŶĚƉŽƐĞƐŝŐŶŝĨŝĐĂŶƚƌŝƐŬƐ͘
dŚŝƐƚǇƉĞŽĨƌŝƐŬĚŽĞƐŶŽƚŽĐĐƵƌǁŝƚŚĂďƌŝĚŐĞ͘
ŶĞǁƚƵŶŶĞůǁŽƵůĚďĞƉƌŽƚĞĐƚĞĚĨƌŽŵƚŚĞƐŶŽǁĂŶĚŝĐĞŝƐƐƵĞƐƚŚĂƚĂĨĨĞĐƚ
ĂĐĂďůĞƐƚĂǇĞĚďƌŝĚŐĞ͘
^ƵƉƉŽƌƚƚƌĂĚĞĂŶĚ
ĐŽŵŵĞƌĐĞ

dŚĞĂůŝŐŶŵĞŶƚŽĨĂŶĞǁƚƵŶŶĞůǁŝůůƐŝŐŶŝĨŝĐĂŶƚůǇŝŵƉĂĐƚĂŐƌŝĐƵůƚƵƌĂůůĂŶĚƐŝŶ
ZŝĐŚŵŽŶĚĂŶĚĞůƚĂ͕ƌĞĚƵĐŝŶŐŽǀĞƌĂůůĨĂƌŵƉƌŽĚƵĐƚŝŽŶ͘

ϯ

dŚĞĂƉƉƌŽĂĐŚĞƐƚŽƚŚĞŶĞǁƚƵŶŶĞůǁŽƵůĚĐƌĞĂƚĞĂďĂƌƌŝĞƌƚŽĐƌŽƐƐŝŶŐ
,ŝŐŚǁĂǇϵϵ͕ĂůƚŚŽƵŐŚƚŚŝƐĐĂŶďĞŵŝƚŝŐĂƚĞĚƚŽƐŽŵĞĞǆƚĞŶƚǁŝƚŚĐƵƚͲĂŶĚͲ
ĐŽǀĞƌĐŽŶƐƚƌƵĐƚŝŽŶ͘
ŽŶŐĞƐƚŝŽŶƌĞůŝĞĨǁŝůůƐƵƉƉŽƌƚƚƌĂĚĞĂŶĚĐŽŵŵĞƌĐĞ͘
^ƵƉƉŽƌƚƚƌĂŶƐŝƚŽŶ
,ŝŐŚǁĂǇϵϵ

ĞĚŝĐĂƚĞĚƚƌĂŶƐŝƚůĂŶĞƐǁŽƵůĚďĞƉƌŽǀŝĚĞĚƚŚƌŽƵŐŚƚŚĞŶĞǁƚƵŶŶĞů͕ǁŝƚŚ
ŝŶƚĞŐƌĂƚĞĚĐŽŶŶĞĐƚŝŽŶƐƚŽƚƌĂŶƐŝƚƐƚŽƉƐĂƚƚŚĞ^ƚĞǀĞƐƚŽŶĂŶĚ,ŝŐŚǁĂǇϭϳ
ŝŶƚĞƌĐŚĂŶŐĞƐ͘

^ƵƉƉŽƌƚŽƉƚŝŽŶƐĨŽƌ
ƉĞĚĞƐƚƌŝĂŶƐĂŶĚ
ĐǇĐůŝƐƚƐ

dŚĞŶĞǁƚƵŶŶĞůǁŽƵůĚŚĂǀĞĂŵƵůƚŝͲƵƐĞƉĂƚŚǁĂǇŽŶĞŝƚŚĞƌƐŝĚĞ͘dŚŝƐƚƌĂŝů
ǁŽƵůĚďĞŝŶƚĞŐƌĂƚĞĚǁŝƚŚƚŚĞŵƵŶŝĐŝƉĂůƚƌĂŝůƐǇƐƚĞŵƐŽŶĞŝƚŚĞƌƐŝĚĞŽĨƚŚĞ
&ƌĂƐĞƌZŝǀĞƌ͖ŚŽǁĞǀĞƌ͕ƚŚĞƚƌĂǀĞůĞǆƉĞƌŝĞŶĐĞǁŽƵůĚďĞŝŶĨĞƌŝŽƌƚŽƚŚĂƚŽĨĂ
ďƌŝĚŐĞ͘

ϱ

ϱ

WdƉƌŝŶĐŝƉůĞƐǁŽƵůĚŶĞĞĚƚŽďĞĐŽŶƐŝĚĞƌĞĚŝŶƚŚĞĚĞƐŝŐŶ͕ƚŽĞŶƐƵƌĞĂ
ƐĂĨĞĂŶĚĂƉƉƌŽƉƌŝĂƚĞĐǇĐůŝƐƚĂŶĚƉĞĚĞƐƚƌŝĂŶĞǆƉĞƌŝĞŶĐĞƚŚƌŽƵŐŚĂƚƵŶŶĞů͘
dŚĞƚŽƚĂůĞůĞǀĂƚŝŽŶĐŚĂŶŐĞĨŽƌĂƚƵŶŶĞůǁŽƵůĚďĞĂďŽƵƚŚĂůĨƚŚĂƚŽŶĂ
ďƌŝĚŐĞ͘
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d>ϯͲs>hd/KEK&^EZ/Kϯ

WZK:d'K>

ŶŚĂŶĐĞƚŚĞ
ĞŶǀŝƌŽŶŵĞŶƚ

^KZ
;ϱсy>>EdͿ
;Ϭс
hEWd>

WZ&KZDE
ŽŶƐƚƌƵĐƚŝŽŶŽĨĂŶĞǁƚƵŶŶĞůǁŽƵůĚŚĂǀĞĂƐŝŐŶŝĨŝĐĂŶƚŝŵƉĂĐƚŽŶƚŚĞ
&ƌĂƐĞƌZŝǀĞƌĂŶĚĞĂƐ/ƐůĂŶĚZĞŐŝŽŶĂůWĂƌŬĨŽƌƐĞǀĞƌĂůǇĞĂƌƐĚƵƌŝŶŐ
ĐŽŶƐƚƌƵĐƚŝŽŶĂŶĚƐĞǀĞƌĂůƐĞĂƐŽŶƐŝŶƚŚĞƌŝǀĞƌ͘

Ϯ

ŝƌƋƵĂůŝƚǇŵŽŶŝƚŽƌŝŶŐĂƚƚŚĞƚƵŶŶĞůƉŽƌƚĂůƐǁŽƵůĚŶĞĞĚƚŽďĞĐĂƌĞĨƵůůǇ
ĐŽŶƐŝĚĞƌĞĚƚŽĞŶƐƵƌĞƚŚĂƚĐŽŶƚĂŵŝŶĂŶƚůĞǀĞůƐĂƌĞǁŝƚŚŝŶĂĐĐĞƉƚĂďůĞ
ƌĂŶŐĞƐ͘
dKd>^KZ;ŽƵƚŽĨϯϬͿ


ZŝƐŬWƌŽĨŝůĞ

Ϯϰ

ǆƉĞƌŝĞŶĐĞǁŝƚŚŝŵŵĞƌƐĞĚƚƵďĞdƵŶŶĞůĐŽŶƐƚƌƵĐƚŝŽŶŝŶƚŚĞ>ŽǁĞƌ
DĂŝŶůĂŶĚŝƐůŝŵŝƚĞĚ͘

,/',

ŽŶƐƚƌĂŝŶĞĚĐŽŶƐƚƌƵĐƚŝŽŶǁŝŶĚŽǁƐŝŶƚŚĞ&ƌĂƐĞƌZŝǀĞƌĐŽƵůĚĂŵƉůŝĨǇƚŚĞ
ŝŵƉĂĐƚƐŽĨĂƐĐŚĞĚƵůĞĚĞůĂǇʹĂŽŶĞͲŵŽŶƚŚĚĞůĂǇĐŽƵůĚĞĂƐŝůǇďĞĐŽŵĞĂ
ǇĞĂƌĚĞůĂǇŝĨĂŶŝŶͲƐƚƌĞĂŵĐŽŶƐƚƌƵĐƚŝŽŶǁŝŶĚŽǁŝƐŵŝƐƐĞĚ͘
DĂƌŝŶĞǁŽƌŬƐĂƌĞŝŶŚĞƌĞŶƚůǇƌŝƐŬŝĞƌƚŚĂŶůĂŶĚͲďĂƐĞĚǁŽƌŬ͘
dŚĞƌĞŝƐĂƌŝƐŬƚŽƚŚĞŝŶƚĞŐƌŝƚǇŽĨƚŚĞĞǆŝƐƚŝŶŐdƵŶŶĞůĂƐĂƌĞƐƵůƚŽĨ
ĞǆĐĂǀĂƚŝŽŶĨŽƌƚŚĞŶĞǁƚƵŶŶĞů͘
dŚĞƌĞŝƐĐŽŶƐŝĚĞƌĂďůĞƌŝƐŬƚŽƚŚĞŝŶƚĞŐƌŝƚǇŽĨƚŚĞŶĞǁƚƵŶŶĞůĚƵƌŝŶŐ
ĚĞĐŽŵŵŝƐƐŝŽŶŝŶŐŽĨƚŚĞĞǆŝƐƚŝŶŐdƵŶŶĞů͘
ŽƐƚ

Ϯ͘ϰ

ŽƐƚƐŝŶĐůƵĚĞƌĞďƵŝůĚŝŶŐŝŶƚĞƌĐŚĂŶŐĞƐĂŶĚǁŝĚĞŶŝŶŐ,ŝŐŚǁĂǇϵϵďĞƚǁĞĞŶ
ƌŝĚŐĞƉŽƌƚĂŶĚ,ŝŐŚǁĂǇϵϭŝŶ^ƵƌƌĞǇ͘ŽƐƚƐŝŶĐůƵĚĞĐŽŶƐƚƌƵĐƚŝŽŶ͕
ĞŶŐŝŶĞĞƌŝŶŐ͕ƉƌŽũĞĐƚŵĂŶĂŐĞŵĞŶƚ͕ƉƌŽƉĞƌƚǇ͕ƵƚŝůŝƚŝĞƐ͕ĞŶǀŝƌŽŶŵĞŶƚĂů͕
ĞƐĐĂůĂƚŝŽŶ͕ƌŝƐŬƐ͕ĐŽŶƚŝŶŐĞŶĐŝĞƐĂŶĚĨŝŶĂŶĐŝŶŐ͘

Ψϰ͕ϯϬϬŵŝůůŝŽŶ

^EZ/KϰʹD/Ed/Ey/^d/E'dhEE>E/d/KE>
>E^

ϭϬͲůĂŶĞĐƌŽƐƐŝŶŐŽĨƚŚĞ&ƌĂƐĞƌZŝǀĞƌĐŽƵůĚďĞƉƌŽǀŝĚĞĚďǇŬĞĞƉŝŶŐƚŚĞdƵŶŶĞůĂŶĚĂĚĚŝŶŐĞŝƚŚĞƌĂ͗
ĂͿ

ŶĞǁƐŝǆͲůĂŶĞďƌŝĚŐĞŽǀĞƌƚŽƉ͕ĚŝƌĞĐƚůǇƵƉƐƚƌĞĂŵŽƌĚŝƌĞĐƚůǇĚŽǁŶƐƚƌĞĂŵŽĨƚŚĞdƵŶŶĞů͘

ďͿ

ŶĞǁƐŝǆͲůĂŶĞƚƵŶŶĞůĚŝƌĞĐƚůǇƵƉƐƚƌĞĂŵŽƌĚŝƌĞĐƚůǇĚŽǁŶƐƚƌĞĂŵŽĨƚŚĞdƵŶŶĞů͘

/ŶĞŝƚŚĞƌĐĂƐĞ͕ƚŚĞdƵŶŶĞůǁŽƵůĚďĞƌĞƚƌŽĨŝƚƚĞĚƚŽĞǆƚĞŶĚŝƚƐůŝĨĞ͕ŝŶĐůƵĚŝŶŐĐŽŵƉůĞƚŝŽŶŽĨƚŚĞ^ƚĂŐĞ
ϮƐĞŝƐŵŝĐǁŽƌŬƐ͘
ůƚŚŽƵŐŚĚŝĨĨĞƌĞŶƚůĂŶŝŶŐĐŽŶĨŝŐƵƌĂƚŝŽŶƐĐĂŶďĞĞŶǀŝƐĂŐĞĚĨŽƌ^ĐĞŶĂƌŝŽϯƚŚĞĨŽůůŽǁŝŶŐŚĂƐďĞĞŶ
ĂƐƐƵŵĞĚ͗
•



&ŽƵƌƐŽƵƚŚďŽƵŶĚŐĞŶĞƌĂůƉƵƌƉŽƐĞůĂŶĞƐŝŶƚŚĞĞǆŝƐƚŝŶŐdƵŶŶĞů͘
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•
•
•

KŶĞƐŽƵƚŚďŽƵŶĚƚƌĂŶƐŝƚͬ,KsůĂŶĞŽŶͬŝŶƚŚĞŶĞǁďƌŝĚŐĞͬƚƵŶŶĞů͘
&ŽƵƌŶŽƌƚŚďŽƵŶĚŐĞŶĞƌĂůƉƵƌƉŽƐĞůĂŶĞƐĂŶĚŽŶĞƚƌĂŶƐŝƚͬ,KsůĂŶĞŽŶͬŝŶƚŚĞŶĞǁ
ďƌŝĚŐĞͬƚƵŶŶĞů͘
ŵƵůƚŝͲƵƐĞƉĂƚŚǁĂǇŽŶƚŚĞŶĞǁĐƌŽƐƐŝŶŐ͘

dŚĞƐĞŝƐŵŝĐĂŶĚŚŝŐŚǁĂǇŐĞŽŵĞƚƌǇĐŽŶƐŝĚĞƌĂƚŝŽŶƐĚĞƐĐƌŝďĞĚƵŶĚĞƌ^ĐĞŶĂƌŝŽϭĂƉƉůǇƚŽƚŚŝƐ
ƐĐĞŶĂƌŝŽŐŝǀĞŶƚŚĂƚƚŚĞĞǆŝƐƚŝŶŐdƵŶŶĞůǁŽƵůĚďĞŵĂŝŶƚĂŝŶĞĚ͘,ŽǁĞǀĞƌ͕ƵŶůŝŬĞƵŶĚĞƌ^ĐĞŶĂƌŝŽϭ͕
ƚŚĞŶĞǁƐŝǆͲůĂŶĞĨĂĐŝůŝƚǇǁŽƵůĚƉƌŽǀŝĚĞĂƐŝŐŶŝĨŝĐĂŶƚůŝĨĞůŝŶĞĐŽŶŶĞĐƚŝŽŶĂĐƌŽƐƐƚŚĞ&ƌĂƐĞƌZŝǀĞƌĂŶĚ
ƌĞŵŽǀĞĐŽŶŐĞƐƚŝŽŶ͘ůƐŽ͕ŐŝǀĞŶƚŚĂƚƚŚĞĐŽƵŶƚĞƌĨůŽǁƐǇƐƚĞŵǁŽƵůĚďĞĞůŝŵŝŶĂƚĞĚǁŝƚŚƚŚŝƐ
^ĐĞŶĂƌŝŽ͕ĂƌĞĚƵĐƚŝŽŶŝŶƚƌĂĨĨŝĐŝŶĐŝĚĞŶƚƐĐĂŶďĞĞǆƉĞĐƚĞĚǁŝƚŚƚŚŝƐ^ĐĞŶĂƌŝŽ͘
dŚĞĞǆŝƐƚŝŶŐdƵŶŶĞůƌĞƚƌŽĨŝƚĐŽƵůĚďĞĐĂƌƌŝĞĚŽƵƚǁŚĞŶƚŚĞŶĞǁďƌŝĚŐĞŽƌƚƵŶŶĞůŝƐŽƉĞŶƚŽƚƌĂĨĨŝĐ͕
ǁŚŝĐŚǁŽƵůĚĂůůŽǁĐůŽƐƵƌĞŽĨƚŚĞdƵŶŶĞůǁŚŝůĞŐƌŽƵŶĚĚĞŶƐŝĨŝĐĂƚŝŽŶĂĚũĂĐĞŶƚƚŽƚŚĞdƵŶŶĞůŝƐ
ĐŽŵƉůĞƚĞĚ͘
dŚĞŝŶƚĞƌĂĐƚŝŽŶďĞƚǁĞĞŶĂŶĞǁďƌŝĚŐĞŽƌƚƵŶŶĞůĂŶĚƚŚĞĞǆŝƐƚŝŶŐdƵŶŶĞůĚƵƌŝŶŐƐĞŝƐŵŝĐĞǀĞŶƚƐŝƐĂ
ƐĞƌŝŽƵƐƌŝƐŬĂŶĚƚŚĞƌĞƋƵŝƌĞĚŵŝƚŝŐĂƚŝŽŶŝŶƚƌŽĚƵĐĞƐĂĚĚŝƚŝŽŶĂůĐŽƐƚƐĂŶĚĐŽŵƉůĞǆŝƚŝĞƐƚŽƚŚŝƐ
^ĐĞŶĂƌŝŽ͘
ĂͿ

EĞǁ^ŝǆͲ>ĂŶĞƌŝĚŐĞ

ŶĞǁƐŝǆͲůĂŶĞďƌŝĚŐĞĐŽƵůĚďĞĐŽŶƐƚƌƵĐƚĞĚŽŶĞŝƚŚĞƌƐŝĚĞŽƌŽǀĞƌƚŽƉŽĨƚŚĞĞǆŝƐƚŝŶŐdƵŶŶĞů͘Ŷ
ŽĨĨͲƐĞƚĂůŝŐŶŵĞŶƚ;ƵƉƐƚƌĞĂŵŽƌĚŽǁŶƐƚƌĞĂŵͿǁŽƵůĚŚĂǀĞƚŚĞĂĚǀĂŶƚĂŐĞŽĨƌĞĚƵĐŝŶŐŝŵƉĂĐƚƐƚŽ
,ŝŐŚǁĂǇϵϵƚƌĂĨĨŝĐĚƵƌŝŶŐĐŽŶƐƚƌƵĐƚŝŽŶ͘ŶĞǁƐŝǆͲůĂŶĞďƌŝĚŐĞůŽĐĂƚĞĚŽǀĞƌƚŽƉŽĨƚŚĞdƵŶŶĞůǁŽƵůĚ
ŚĂǀĞƐŝŵŝůĂƌĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐĂƐƚŚĞďƌŝĚŐĞĚĞƐĐƌŝďĞĚŝŶ^ĐĞŶĂƌŝŽϮŝŶĐůƵĚŝŶŐƚŚĞĐŽŵƉůĞǆŝƚŝĞƐŽĨ
ďƵŝůĚŝŶŐŽǀĞƌůŝǀĞƚƌĂĨĨŝĐ͘dŚŝƐĂƌƌĂŶŐĞŵĞŶƚǁŽƵůĚŚĂǀĞƚŚĞĂĚĚŝƚŝŽŶĂůĐŚĂůůĞŶŐĞŽĨŵŽƌĞĐŽŵƉůĞǆ
ĂƉƉƌŽĂĐŚƐƚƌƵĐƚƵƌĞƐ͘
ďͿ

EĞǁ^ŝǆͲ>ĂŶĞdƵŶŶĞů;^ĞĞ&ŝŐƵƌĞϲͿ

dǁŝŶŶŝŶŐƚŚĞĞǆŝƐƚŝŶŐdƵŶŶĞůǁŝƚŚĂŶĞǁƚƵŶŶĞůǁŽƵůĚŚĂǀĞĂƐŝŵŝůĂƌĂƌƌĂŶŐĞŵĞŶƚĂƐĚĞƐĐƌŝďĞĚĨŽƌ
^ĐĞŶĂƌŝŽϯŝŶĐůƵĚŝŶŐƚŚĞŶĞĞĚĨŽƌĂŶĞǁϰϱϬͲŵĞƚƌĞͲůŽŶŐ͕ůŽǁůĞǀĞůďƌŝĚŐĞŽǀĞƌĞĂƐ^ůŽƵŐŚ͘
tŚĞƌĞĂƐŝŶ^ĐĞŶĂƌŝŽϯ͕ƚǁŽŶĞǁƚƵďĞƐǁŽƵůĚďĞƌĞƋƵŝƌĞĚ͕ŝŶƚŚŝƐƐĐĞŶĂƌŝŽĂƐŝŶŐůĞ͕ǁŝĚĞƌƚƵďĞ
ĐŽƵůĚďĞĐŽŶƐƚƌƵĐƚĞĚƚŽĂĐĐŽŵŵŽĚĂƚĞĂůůƐŝǆůĂŶĞƐ͘
/ƚŚĂƐďĞĞŶĂƐƐƵŵĞĚƚŚĂƚƚŚĞŶĞǁƐŝǆͲůĂŶĞƚƵŶŶĞůǁŽƵůĚďĞŝŶƐƚĂůůĞĚĂƚĂůŽǁĞƌĚĞƉƚŚƚŚĂŶƚŚĞ
ĞǆŝƐƚŝŶŐdƵŶŶĞů͕ƚŽƉƌŽƚĞĐƚĨŽƌĨƵƚƵƌĞŶĂǀŝŐĂƚŝŽŶƌĞƋƵŝƌĞŵĞŶƚƐŝŶƚŚĞ&ƌĂƐĞƌZŝǀĞƌ͘ĚĚŝƚŝŽŶĂůƌŝŐŚƚͲ
ŽĨͲǁĂǇǁŽƵůĚďĞƌĞƋƵŝƌĞĚŽŶďŽƚŚƐŝĚĞƐŽĨƚŚĞƌŝǀĞƌ͕ĂŶĚĂŶŝŵƉĂĐƚƚŽĂŐƌŝĐƵůƚƵƌĂůůĂŶĚƌĞƐĞƌǀĞŝƐ
ĞǆƉĞĐƚĞĚ͘
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dŚĞĨŽůůŽǁŝŶŐƚĂďůĞƐƵŵŵĂƌŝǌĞƐƚŚŝƐƐĐĞŶĂƌŝŽĂƐǁĞůůĂƐŝƚƐĐŽƐƚĂŶĚƌŝƐŬƉƌŽĨŝůĞ͘

d>ϰͲs>hd/KEK&^EZ/Kϰ
^KZ
;ϱсy>>EdͿ
;ϬсhEWd>
WZK:d'K>

WZ&KZDE

ZĞĚƵĐĞ
ĐŽŶŐĞƐƚŝŽŶ

/ŵƉƌŽǀĞƐĂĨĞƚǇ

;ĂͿ
;ďƌŝĚŐĞ
нdƵŶŶĞůͿ

;ďͿ
;ƚƵŶŶĞů
нdƵŶŶĞůͿ

dŚŝƐƐĐĞŶĂƌŝŽƉƌŽǀŝĚĞƐƐŝŐŶŝĨŝĐĂŶƚĞŶŚĂŶĐĞŵĞŶƚƐĨŽƌĂůůŵŽĚĞƐŽĨ
ƚƌĂŶƐƉŽƌƚĂƚŝŽŶŝŶĐůƵĚŝŶŐƉĞĚĞƐƚƌŝĂŶƐ͕ĐǇĐůŝƐƚƐ͕ƚƌĂŶƐŝƚ͕ĐĂƌƉŽŽůƐĂŶĚ
ƚƌƵĐŬƐ͘&ƌĞĞĨůŽǁƚƌĂĨĨŝĐŝƐƉƌĞĚŝĐƚĞĚĨŽƌƚƌĂĨĨŝĐǀŽůƵŵĞƐďĞǇŽŶĚϮϬϰϱ͘

ϱ

ϱ

ůŝĨĞůŝŶĞĐƌŽƐƐŝŶŐǁŽƵůĚďĞĂĐŚŝĞǀĞĚĨŽƌƚŚĞŶĞǁƐŝǆͲůĂŶĞĐƌŽƐƐŝŶŐ͖
ŚŽǁĞǀĞƌ͕ƚŚĞĞǆŝƐƚŝŶŐdƵŶŶĞůǁŽƵůĚƐƚŝůůŶŽƚŵĞĞƚŵŽĚĞƌŶƐĞŝƐŵŝĐ
ƐƚĂŶĚĂƌĚƐ͕ŵĞĂŶŝŶŐƚŚĂƚŵŽĚĞƌŶƐƚĂŶĚĂƌĚƐĨŽƌŚŝŐŚǁĂǇŐĞŽŵĞƚƌǇ
ǁŽƵůĚŶŽƚďĞĂĐŚŝĞǀĞĚĨŽƌƐŽŵĞƚƌĂĨĨŝĐůĂŶĞƐ͘

ϭ

ϭ

Ϯ

Ϯ

ĞĚŝĐĂƚĞĚƚƌĂŶƐŝƚͬ,KsůĂŶĞƐǁŝƚŚŝŶƚĞŐƌĂƚĞĚƚƌĂŶƐŝƚƐƚŽƉƐĂƚďŽƚŚƚŚĞ
^ƚĞǀĞƐƚŽŶĂŶĚ,ŝŐŚǁĂǇϭϳŝŶƚĞƌĐŚĂŶŐĞƐĐŽƵůĚďĞƉƌŽǀŝĚĞĚ͘

ϱ

ϱ

^ƵƉƉŽƌƚŽƉƚŝŽŶƐ ŵƵůƚŝͲƵƐĞƉĂƚŚǁĂǇĨŽƌƉĞĚĞƐƚƌŝĂŶƐĂŶĚĐǇĐůŝƐƚƐĐĂŶďĞƉƌŽǀŝĚĞĚǁŝƚŚ
ĨŽƌƉĞĚĞƐƚƌŝĂŶƐ ĞŝƚŚĞƌĂƚǁŝŶŶĞĚďƌŝĚŐĞŽƌƚƵŶŶĞů͘
ĂŶĚĐǇĐůŝƐƚƐ

ϱ

ϱ

^ĂĨĞƚǇŝƐƐƵĞƐĂƐƐŽĐŝĂƚĞĚǁŝƚŚƚŚĞdƵŶŶĞů͛ƐƐƵďƐƚĂŶĚĂƌĚŐĞŽŵĞƚƌǇĂŶĚ
ĐŚĂůůĞŶŐĞƐĨŽƌĨŝƌƐƚƌĞƐƉŽŶĚĞƌƐƚƌǇŝŶŐƚŽĂĐĐĞƐƐƚŚĞdƵŶŶĞůĐĂŶŶŽƚďĞ
ĂĚĚƌĞƐƐĞĚ͘
ƚƵŶŶĞůƐŽůƵƚŝŽŶǁŽƵůĚƉƌŽǀŝĚĞďĞƚƚĞƌƉƌŽƚĞĐƚŝŽŶĨƌŽŵƚŚĞƐŶŽǁĂŶĚ
ŝĐĞŝƐƐƵĞƐƚŚĂƚĂĨĨĞĐƚĂĐĂďůĞƐƚĂǇĞĚďƌŝĚŐĞ͘
^ƵƉƉŽƌƚƚƌĂĚĞ
ĂŶĚĐŽŵŵĞƌĐĞ

dŚĞĂůŝŐŶŵĞŶƚŽĨƚŚĞŶĞǁďƌŝĚŐĞŽƌƚƵŶŶĞůŽŶĂŶŽĨĨƐĞƚĂůŝŐŶŵĞŶƚǁŽƵůĚ
ŚĂǀĞƐŝŐŶŝĨŝĐĂŶƚŝŵƉĂĐƚƚŽĂŐƌŝĐƵůƚƵƌĂůůĂŶĚƐŝŶZŝĐŚŵŽŶĚĂŶĚĞůƚĂ͘
ŽŶŐĞƐƚŝŽŶƌĞůŝĞĨǁŝůůƐƵƉƉŽƌƚƚƌĂĚĞĂŶĚĐŽŵŵĞƌĐĞ͘

^ƵƉƉŽƌƚƚƌĂŶƐŝƚ
ŽŶ,ŝŐŚǁĂǇϵϵ

ŶŚĂŶĐĞƚŚĞ
ĞŶǀŝƌŽŶŵĞŶƚ

ŽŶƐƚƌƵĐƚŝŽŶŽĨĂŶĞǁƚƵŶŶĞůǁŽƵůĚŚĂǀĞĂƐŝŐŶŝĨŝĐĂŶƚŝŵƉĂĐƚŽŶƚŚĞ
&ƌĂƐĞƌZŝǀĞƌĚƵƌŝŶŐĐŽŶƐƚƌƵĐƚŝŽŶ͘

Ϯ
ϰ

ŶĞǁƚƵŶŶĞůŽƌďƌŝĚŐĞƚŚĂƚŝƐŽĨĨƐĞƚĨƌŽŵƚŚĞĞǆŝƐƚŝŶŐĂůŝŐŶŵĞŶƚǁŝůů
ŚĂǀĞĂƉĞƌŵĂŶĞŶƚŝŵƉĂĐƚŽŶĞĂƐ/ƐůĂŶĚZĞŐŝŽŶĂůWĂƌŬ͘


dKd>^KZ;ŽƵƚŽĨϯϬͿ

ZŝƐŬWƌŽĨŝůĞ

dŚĞŝŶƚĞƌĂĐƚŝŽŶďĞƚǁĞĞŶĂŶĞǁƐƚƌƵĐƚƵƌĞĂŶĚƚŚĞĞǆŝƐƚŝŶŐdƵŶŶĞůŝŶĂ
ƐĞŝƐŵŝĐĞǀĞŶƚŝƐĂƌŝƐŬƚŚĂƚǁŝůůŶĞĞĚƚŽďĞŵŝƚŝŐĂƚĞĚ͘

ϮϮ

ϮϬ

,/',

,/',

ŽŵƉůĞƚŝŽŶŽĨƚŚĞ^ƚĂŐĞϮ^ĞŝƐŵŝĐǁŽƌŬƐŝƐĐŽŶƐŝĚĞƌĞĚƚŽďĞŚŝŐŚƌŝƐŬ͘
ǆƉĞƌŝĞŶĐĞŝŶƚŚĞ>ŽǁĞƌDĂŝŶůĂŶĚǁŝƚŚŝŵŵĞƌƐĞĚƚƵďĞƚƵŶŶĞů
ĐŽŶƐƚƌƵĐƚŝŽŶŝƐůŝŵŝƚĞĚ͘
ŽŶƐƚƌĂŝŶĞĚĐŽŶƐƚƌƵĐƚŝŽŶǁŝŶĚŽǁƐŝŶƚŚĞ&ƌĂƐĞƌZŝǀĞƌǁŽƵůĚĂŵƉůŝĨǇƚŚĞ
ŝŵƉĂĐƚƐŽĨĂƐĐŚĞĚƵůĞĚĞůĂǇĂŶĚĂŵŽŶƚŚĚĞůĂǇĐŽƵůĚĞĂƐŝůǇďĞĐŽŵĞĂ
ǇĞĂƌĚĞůĂǇŝĨĂŶŝŶƐƚƌĞĂŵĐŽŶƐƚƌƵĐƚŝŽŶǁŝŶĚŽǁŝƐŵŝƐƐĞĚ͘
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d>ϰͲs>hd/KEK&^EZ/Kϰ
^KZ
;ϱсy>>EdͿ
;ϬсhEWd>
WZK:d'K>

WZ&KZDE

ŽƐƚ

ŽƐƚƐŝŶĐůƵĚĞƌĞďƵŝůĚŝŶŐŝŶƚĞƌĐŚĂŶŐĞƐĂŶĚǁŝĚĞŶŝŶŐ,ŝŐŚǁĂǇϵϵ
ďĞƚǁĞĞŶƌŝĚŐĞƉŽƌƚĂŶĚ,ŝŐŚǁĂǇϵϭŝŶ^ƵƌƌĞǇ͘ŽƐƚƐŝŶĐůƵĚĞ
ĐŽŶƐƚƌƵĐƚŝŽŶ͕ĞŶŐŝŶĞĞƌŝŶŐ͕ƉƌŽũĞĐƚŵĂŶĂŐĞŵĞŶƚ͕ƉƌŽƉĞƌƚǇ͕ƵƚŝůŝƚŝĞƐ͕
ĞŶǀŝƌŽŶŵĞŶƚĂů͕ĞƐĐĂůĂƚŝŽŶ͕ƌŝƐŬƐ͕ĐŽŶƚŝŶŐĞŶĐŝĞƐĂŶĚĨŝŶĂŶĐŝŶŐ͘

;ĂͿ
;ďƌŝĚŐĞ
нdƵŶŶĞůͿ
Ψϯ͕ϱϱϬ
ŵŝůůŝŽŶ

;ďͿ
;ƚƵŶŶĞů
нdƵŶŶĞůͿ
Ψϰ͕ϬϱϬ
ŵŝůůŝŽŶ



Ϯ͘ϱ

^EZ/KϱʹD/Ed/Ey/^d/E'dhEE>EEthW^dZD
Z/'

ŶĞǁďƌŝĚŐĞŽƌƚƵŶŶĞůŽŶĂŶĞǁĂůŝŐŶŵĞŶƚŝŶƚŚĞǀŝĐŝŶŝƚǇŽĨEŽ͘ϴZŽĂĚǁĂƐĐŽŶƐŝĚĞƌĞĚĚƵƌŝŶŐƚŚĞ
WŚĂƐĞϮƉƵďůŝĐĐŽŶƐƵůƚĂƚŝŽŶĨŽƌƚŚĞWƌŽũĞĐƚ;ƐĞĞ&ŝŐƵƌĞϳͿ͘ϭϭƐŝŵŝůĂƌĐŽŶĐĞƉƚǁĂƐĐŽŶƐŝĚĞƌĞĚŝŶ
ƚŚĞĞĂƌůǇϭϵϵϬƐϭ͘ĂƐĞĚŽŶƚŚĞĂŶĂůǇƐĞƐĐĂƌƌŝĞĚŽƵƚĨŽƌ^ĐĞŶĂƌŝŽƐϮĂŶĚϯ͕ĂďƌŝĚŐĞĐƌŽƐƐŝŶŐŚĂƐ
ďĞĞŶĂƐƐƵŵĞĚĨŽƌ^ĐĞŶĂƌŝŽϱ͘
&ƌŽŵƚƌĂĨĨŝĐĚĂƚĂĂŶĚĂŶĂůǇƐĞƐϭϵ͕ϮϬĐĂƌƌŝĞĚŽƵƚĨŽƌƚŚĞWƌŽũĞĐƚ͕ƚŚĞĨŽůůŽǁŝŶŐŽƌŝŐŝŶͬĚĞƐƚŝŶĂƚŝŽŶ
ƉĂƚƚĞƌŶƐĂƌĞŬŶŽǁŶĨŽƌŶŽƌƚŚďŽƵŶĚŵŽƌŶŝŶŐƚƌĂĨĨŝĐ͗
•
•
•
•

ϱϰƉĞƌĐĞŶƚŽĨdƵŶŶĞůƵƐĞƌƐĐŽŵĞĨƌŽŵEŽƌƚŚĞůƚĂͬ^ƵƌƌĞǇͬtŚŝƚĞZŽĐŬͬh͘^͘ŽƌĚĞƌ
ϯϴƉĞƌĐĞŶƚŽĨdƵŶŶĞůƵƐĞƌƐĐŽŵĞĨƌŽŵdƐĂǁǁĂƐƐĂŶͬ>ĂĚŶĞƌͬĞůƚĂƉŽƌƚ
ĞŝŐŚƚƉĞƌĐĞŶƚŽĨdƵŶŶĞůƵƐĞƌƐĐŽŵĞĨƌŽŵdŝůďƵƌǇ
ϲϬƉĞƌĐĞŶƚŽĨdƵŶŶĞůƵƐĞƌƐĂƌĞĚĞƐƚŝŶĞĚĨŽƌZŝĐŚŵŽŶĚŝŶƚŚĞŵŽƌŶŝŶŐ͘KĨƚŚĞƐĞϮϬƉĞƌĐĞŶƚ
ůĞĂǀĞ,ŝŐŚǁĂǇϵϵĂƚƚŚĞ^ƚĞǀĞƐƚŽŶ/ŶƚĞƌĐŚĂŶŐĞ͘

ϰϬƉĞƌĐĞŶƚŽĨdƵŶŶĞůƵƐĞƌƐĂƌĞĚĞƐƚŝŶĞĚĨŽƌsĂŶĐŽƵǀĞƌŝŶƚŚĞŵŽƌŶŝŶŐ͘
•
dŚŝƐƉĂƚƚĞƌŶŝƐƌĞǀĞƌƐĞĚĨŽƌĞǀĞŶŝŶŐƐŽƵƚŚďŽƵŶĚƚƌĂĨĨŝĐ͘ĂƐĞĚŽŶƚŚĞƐĞƚƌĂĨĨŝĐƉĂƚƚĞƌŶƐ͕ŝƚŚĂƐďĞĞŶ
ĂƐƐƵŵĞĚĨŽƌƚŚĞƉƵƌƉŽƐĞƐŽĨĞƐƚŝŵĂƚŝŶŐůĂŶŝŶŐƌĞƋƵŝƌĞŵĞŶƚƐĨŽƌ^ĐĞŶĂƌŝŽϱƚŚĂƚŶŽƌƚŚďŽƵŶĚƚƌĂĨĨŝĐ
ǁŝůůďĞĞǀĞŶůǇƐƉůŝƚďĞƚǁĞĞŶƚŚĞĞǆŝƐƚŝŶŐdƵŶŶĞůĂŶĚĂŶĞǁƵƉƐƚƌĞĂŵĐƌŽƐƐŝŶŐĂŶĚƚŚĂƚƚŚĞƐĂŵĞ
ƚƌĂĨĨŝĐĚŝƐƚƌŝďƵƚŝŽŶŝƐƚƌƵĞĨŽƌƐŽƵƚŚďŽƵŶĚƚƌĂĨĨŝĐŝŶƚŚĞĞǀĞŶŝŶŐ͘
dŚĞĞƐŝŐŶ,ŽƵƌůǇsŽůƵŵĞ;,sͿĨŽƌƚŚĞĐŽŵďŝŶĞĚĐƌŽƐƐŝŶŐƐĐĂŶďĞĂƐƐƵŵĞĚƚŽďĞƚŚĞƐĂŵĞĂƐ
ƚŚĞƚŽƚĂůĨŽƌ^ĐĞŶĂƌŝŽϮǆ͘ƐƐƵĐŚƚŚĞdƵŶŶĞůĂŶĚƚŚĞŶĞǁƵƉƐƚƌĞĂŵĐƌŽƐƐŝŶŐǁŽƵůĚĞĂĐŚŚĂǀĞĂ
,sŝŶƚŚĞŽƌĚĞƌŽĨϰ͕ϬϬϬǀĞŚŝĐůĞƐƉĞƌŚŽƵƌĚƵƌŝŶŐƉĞĂŬƉĞƌŝŽĚƐŝŶϮϬϰϱ͘dŽĂĐĐŽŵŵŽĚĂƚĞƚŚŝƐ
,sĂƐǁĞůůĂƐ,KsĂŶĚƚƌĂŶƐŝƚ͕ŝƚŝƐĞƐƚŝŵĂƚĞĚƚŚĂƚƐŝǆůĂŶĞƐǁŽƵůĚďĞƌĞƋƵŝƌĞĚĂƚďŽƚŚƚŚĞĞǆŝƐƚŝŶŐ
dƵŶŶĞůĐƌŽƐƐŝŶŐĂŶĚƚŚĞŶĞǁƵƉƐƚƌĞĂŵĐƌŽƐƐŝŶŐ͘
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ĂƐĞĚŽŶƚŚĞĂďŽǀĞĂƐƐƵŵƉƚŝŽŶƐĂƐŝǆůĂŶĞƵƉƐƚƌĞĂŵĐƌŽƐƐŝŶŐǁŽƵůĚďĞƌĞƋƵŝƌĞĚĐŽŶƐŝƐƚŝŶŐŽĨƚǁŽ
ŐĞŶĞƌĂůƉƵƌƉŽƐĞůĂŶĞƐŝŶĞĂĐŚĚŝƌĞĐƚŝŽŶĂŶĚŽŶĞƚƌĂŶƐŝƚͬ,KsůĂŶĞŝŶĞĂĐŚĚŝƌĞĐƚŝŽŶ͘dŽĞůŝŵŝŶĂƚĞ
ĐŽƵŶƚĞƌĨůŽǁĂŶĚƉƌŽǀŝĚĞƚƌĂŶƐŝƚͬ,KsůĂŶĞƐĂƚƚŚĞdƵŶŶĞů͕ƚǁŽĂĚĚŝƚŝŽŶĂůůĂŶĞƐĂƚƚŚĞdƵŶŶĞůǁŽƵůĚ
ďĞƌĞƋƵŝƌĞĚǁŝƚŚƚŚŝƐƐĐĞŶĂƌŝŽ͘
ĐĐĞƐƐƚŽƚŚĞŶĞǁĐƌŽƐƐŝŶŐǁŽƵůĚƌĞƋƵŝƌĞĂĚĚŝŶŐůĂŶĞƐƚŽ,ŝŐŚǁĂǇϵϭ͕,ŝŐŚǁĂǇϵϵĂŶĚ,ŝŐŚǁĂǇ
ϭϳ͘dŚĞůĂŶŝŶŐĂƐƐƵŵĞĚĨŽƌƚŚŝƐƐĐĞŶĂƌŝŽŝƐƐŚŽǁŶŝŶ&ŝŐƵƌĞϳ͘dŚŝƐŚŝŐŚǁĂǇǁŝĚĞŶŝŶŐǁŽƌŬǁŝůů
ƌĞƋƵŝƌĞƵƉŐƌĂĚŝŶŐĂŶĚͬŽƌƌĞĐŽŶƐƚƌƵĐƚŝŽŶŽĨĂŶƵŵďĞƌŽĨŵĂũŽƌŝŶƚĞƌĐŚĂŶŐĞƐ͘dŚĞƐĞĂƌĞŝŶĚŝĐĂƚĞĚŝŶ
&ŝŐƵƌĞϳ͘
/ƚĐĂŶďĞƐĞĞŶĨƌŽŵ&ŝŐƵƌĞϳƚŚĂƚƚŚĞ^ĐĞŶĂƌŝŽϱĂůŝŐŶŵĞŶƚǁŽƵůĚŚĂǀĞĂƐŝŐŶŝĨŝĐĂŶƚŝŵƉĂĐƚƚŽďŽƚŚ
ĂŐƌŝĐƵůƚƵƌĂůůĂŶĚƐĂŶĚŝŶĚƵƐƚƌŝĂůůĂŶĚƐ͕ĂŶĚƉŽƚĞŶƚŝĂůůǇƚŽƵƌŶƐŽŐ͘dŚĞƐĞŝŵƉĂĐƚƐǁŽƵůĚŵĂŬĞ
ƚŚŝƐĂůŝŐŶŵĞŶƚǀĞƌǇĞǆƉĞŶƐŝǀĞĂŶĚĚŽŵĞĞƚƚŚĞWƌŽũĞĐƚ͛ƐŐŽĂůŽĨƐƵƉƉŽƌƚŝŶŐƚƌĂĚĞĂŶĚĐŽŵŵĞƌĐĞŽƌ
ĞŶŚĂŶĐŝŶŐƚŚĞĞŶǀŝƌŽŶŵĞŶƚ͘
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&ŝŐƵ
ƵƌĞϳʹ^ĐĞŶĂĂƌŝŽϱ͕EĞǁƵƉƐƚƌĞĂŵďƌŝĚŐĞ
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dŚĞĨŽůůŽǁŝŶŐƚĂďůĞƐƵŵŵĂƌŝǌĞƐƚŚŝƐƐĐĞŶĂƌŝŽĂƐǁĞůůĂƐŝƚƐĐŽƐƚĂŶĚƌŝƐŬƉƌŽĨŝůĞ͘
d>ϱͲs>hd/KEK&^EZ/Kϱ
^KZ
;ϱсy>>EdͿ
;Ϭс
hEWd>

WZK:d
'K>

WZ&KZDE

ZĞĚƵĐĞ
ĐŽŶŐĞƐƚŝŽŶ

WƌŽǀŝĚĞƐĞŶŚĂŶĐĞŵĞŶƚƐĨŽƌĂůůŵŽĚĞƐŽĨƚƌĂŶƐƉŽƌƚĂƚŝŽŶŝŶĐůƵĚŝŶŐƉĞĚĞƐƚƌŝĂŶƐ͕
ĐǇĐůŝƐƚƐ͕ƚƌĂŶƐŝƚ͕ĐĂƌƉŽŽůƐĂŶĚƚƌƵĐŬƐ͖ŚŽǁĞǀĞƌ͕ŝƚŝƐŶŽƚĐůĞĂƌŝĨƚŚĞƉƌŽƉŽƐĞĚ
ĂůŝŐŶŵĞŶƚǁŝůůĞůŝŵŝŶĂƚĞĐŽŶŐĞƐƚŝŽŶĂƚƚŚĞdƵŶŶĞůĂŶĚŝƚŵĂǇŝŶĐƌĞĂƐĞĐŽŶŐĞƐƚŝŽŶ
ŽŶ,ŝŐŚǁĂǇϵϭ͘

/ŵƉƌŽǀĞƐĂĨĞƚǇ ĞĐĂƵƐĞƚŚĞdƵŶŶĞůŝƐƌĞƚĂŝŶĞĚ͕ĞǆŝƐƚŝŶŐĐŽŶĐĞƌŶƐĂďŽƵƚƐĞŝƐŵŝĐǀƵůŶĞƌĂďŝůŝƚǇĂŶĚ
ŽƵƚĚĂƚĞĚŚŝŐŚǁĂǇŐĞŽŵĞƚƌǇĂůŽŶŐ,ŝŐŚǁĂǇϵϵǁŝůůŶŽƚďĞĂĚĚƌĞƐƐĞĚ͘
^ƵƉƉŽƌƚƚƌĂĚĞ ŶĞǁĂůŝŐŶŵĞŶƚǁŽƵůĚƐŝŐŶŝĨŝĐĂŶƚůǇŝŵƉĂĐƚĂŐƌŝĐƵůƚƵƌĂůůĂŶĚƐŝŶZŝĐŚŵŽŶĚĂŶĚ
ĂŶĚĐŽŵŵĞƌĐĞ ĞůƚĂ͕ĚƵĞŶŽƚŽŶůǇƚŽƚŚĞŶĞǁĐƌŽƐƐŝŶŐ͕ďƵƚĂůƐŽǁŝĚĞŶŝŶŐŽĨĞǆŝƐƚŝŶŐŚŝŐŚǁĂǇƐ͘
^ƵƉƉŽƌƚƚƌĂŶƐŝƚ /ƚŝƐŶŽƚĐůĞĂƌŝĨƚŚŝƐƐĐĞŶĂƌŝŽǁŽƵůĚƌĞĚƵĐĞĐŽŶŐĞƐƚŝŽŶŽŶ,ŝŐŚǁĂǇϵϵ͕ĂŶĚĂƐ
ŽŶ,ŝŐŚǁĂǇϵϵ ƐƵĐŚ͕ŝĨƚƌĂŶƐŝƚƐĞƌǀŝĐĞǁŝůůďĞŝŵƉƌŽǀĞĚ͘
^ƵƉƉŽƌƚŽƉƚŝŽŶƐ tŝƚŚŽƵƚŵŽĚŝĨǇŝŶŐŽƌƌĞƉůĂĐŝŶŐƚŚĞĞǆŝƐƚŝŶŐdƵŶŶĞů͕ƚŚĞƌĞǁŽƵůĚďĞŶŽ
ĨŽƌƉĞĚĞƐƚƌŝĂŶƐ ŝŵƉƌŽǀĞŵĞŶƚƐĨŽƌĐǇĐůŝƐƚƐĂŶĚƉĞĚĞƐƚƌŝĂŶƐĂůŽŶŐ,ŝŐŚǁĂǇϵϵ͘ŚŝŐŚƋƵĂůŝƚǇ
ĂŶĚĐǇĐůŝƐƚƐ
ĐǇĐůŝƐƚͬƉĞĚĞƐƚƌŝĂŶĨĂĐŝůŝƚǇĐŽƵůĚďĞƉƌŽǀŝĚĞĚŽŶĂŶĞǁĂůŝŐŶŵĞŶƚďƵƚǁŽƵůĚƌĞƐƵůƚ
ŝŶĂůŽŶŐĞƌƌŽƵƚĞĨŽƌĐǇĐůŝƐƚƐƵƐŝŶŐƚŚĞĂŶĂĚĂ>ŝŶĞďƌŝĚŐĞŽƌĚĞƐƚŝŶĞĚĨŽƌ
&ĞƌƌŝĞƐ͕ĚŽǁŶƚŽǁŶZŝĐŚŵŽŶĚ͕dƐĂǁǁĂƐƐĞŶŽƌ>ĂĚŶĞƌ͘
ŶŚĂŶĐĞƚŚĞ
ĞŶǀŝƌŽŶŵĞŶƚ

dŚĞŶĞǁĐƌŽƐƐŝŶŐǁŽƵůĚƌĞƋƵŝƌĞĞǆƚĞŶƐŝǀĞŵĂƌŝŶĞǁŽƌŬƐĨŽƌĞŝƚŚĞƌĂďƌŝĚŐĞŽƌ
ƚƵŶŶĞů͕ĂŶĚĂƐƐƵĐŚ͕ǁŽƵůĚŚĂǀĞĂƐŝŐŶŝĨŝĐĂŶƚŝŵƉĂĐƚŽŶƚŚĞ&ƌĂƐĞƌZŝǀĞƌ͘/Ĩ
ŵĂƌŝŶĞǁŽƌŬƐĂƌĞŵŝŶŝŵŝǌĞĚ;WŚĂƐĞϮĂĂůŝŐŶŵĞŶƚͿ͕ƚŚĞĞǆŝƐƚŝŶŐŐƌĞĞŶƐƉĂĐĞĂůŽŶŐ
ƚŚĞƌŝǀĞƌĞĚŐĞǁŝůůďĞĞůŝŵŝŶĂƚĞĚ͘



dKd>^KZ;ŽƵƚŽĨϯϬͿ

ZŝƐŬWƌŽĨŝůĞ

^ĞĞĐŽŵŵĞŶƚƐƵŶĚĞƌ^ĐĞŶĂƌŝŽϭ͕ϮĂŶĚϯ͘

ŽƐƚ

ϯ

Ϯ
ϭ

Ϯ
Ϯ

Ϯ

ϭϮ
,/',

ŽƐƚƐŝŶĐůƵĚĞƌĞďƵŝůĚŝŶŐϵŝŶƚĞƌĐŚĂŶŐĞƐĂŶĚǁŝĚĞŶŝŶŐ,ŝŐŚǁĂǇϵϵ͕ϵϭĂŶĚϭϳ
Ψϱ͕ϴϬϬŵŝůůŝŽŶ
ďĞƚǁĞĞŶƌŝĚŐĞƉŽƌƚĂŶĚ,ŝŐŚǁĂǇϵϭŝŶ^ƵƌƌĞǇ͘ŽƐƚƐŝŶĐůƵĚĞĐŽŶƐƚƌƵĐƚŝŽŶ͕
ĞŶŐŝŶĞĞƌŝŶŐ͕ƉƌŽũĞĐƚŵĂŶĂŐĞŵĞŶƚ͕ƉƌŽƉĞƌƚǇ͕ƵƚŝůŝƚŝĞƐ͕ĞŶǀŝƌŽŶŵĞŶƚĂů͕ĞƐĐĂůĂƚŝŽŶ͕
ƌŝƐŬƐ͕ĐŽŶƚŝŶŐĞŶĐŝĞƐĂŶĚĨŝŶĂŶĐŝŶŐ͘
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ϯ͘^hDDZz
dŚĞĨŽůůŽǁŝŶŐƐƵŵŵĂƌŝǌĞƐŚŽǁǁĞůůƚŚĞĨŝǀĞƐĐĞŶĂƌŝŽƐŵĞĞƚƚŚĞWƌŽũĞĐƚŐŽĂůƐ͕ƚŚĞŝƌĐŽŶƐƚƌƵĐƚŝŽŶ
ĐŽƐƚƐĂŶĚƌŝƐŬƉƌŽĨŝůĞƐ͘


^EZ/K
Ϯ

ϭ
ǆŝƐƚŝŶŐdƵŶŶĞů

Ϯ
EĞǁƌŝĚŐĞ

ϯ
EĞǁdƵŶŶĞů

ϰ
;ĐͿEĞǁƌŝĚŐĞ
нǆŝƐƚŝŶŐdƵŶŶĞů
;ĚͿEĞǁdƵŶŶĞůн
ǆŝƐƚŝŶŐdƵŶŶĞů

ĐŚŝĞǀĞŵĞŶƚŽĨ
WƌŽũĞĐƚ'ŽĂůƐ

ϮϬй

ϵϬй

ϴϬй

ϲϬй

ϰϬй

ZŝƐŬWƌŽĨŝůĞ

,ŝŐŚ

DĞĚŝƵŵ

,ŝŐŚ

DĞĚŝƵŵͲ,ŝŐŚ

DĞĚŝƵŵͲ,ŝŐŚ

ŽƐƚŝŶΨŵŝůůŝŽŶƐϭ

ϱϵϬ

ϯ͕ϱϬϬ

ϰ͕ϯϬϬ

ϯ͕ϱϱϬ;ĂͿ
ϰ͕ϬϱϬ;ďͿ

ϱ͕ϴϬϬ

>ĞĂƐƚĐŽƐƚ͖ŚŝŐŚ
ƌŝƐŬĂƐƐŽĐŝĂƚĞĚ
ǁŝƚŚŐĞŽƚĞĐŚŶŝĐĂů
ǁŽƌŬƐĂĚũĂĐĞŶƚƚŽ
ƚŚĞdƵŶŶĞů͖ǀĞƌǇ
ƉŽŽƌ
ĂĐŚŝĞǀĞŵĞŶƚŽĨ
ƉƌŽũĞĐƚŐŽĂůƐ
ŝŶĐůƵĚŝŶŐƉŽŽƌ
ƐĞŝƐŵŝĐ
ƉĞƌĨŽƌŵĂŶĐĞ͘

^ĞĐŽŶĚůŽǁĞƐƚ
ĐŽƐƚ͖ƌŝƐŬƐ
ĂƐƐŽĐŝĂƚĞĚǁŝƚŚ
ďƌŝĚŐĞ
ĐŽŶƐƚƌƵĐƚŝŽŶĂŶĚ
ƚƌĂĨĨŝĐ
ŵĂŶĂŐĞŵĞŶƚ͖
ŚŝŐŚĂĐŚŝĞǀĞŵĞŶƚ
ŽĨƉƌŽũĞĐƚŐŽĂůƐ͖
DŝŶŝŵĂůƉƌŽƉĞƌƚǇ
ŝŵƉĂĐƚƐ͖ŵŝŶŝŵĂů
ĞŶǀŝƌŽŶŵĞŶƚĂů
ŝŵƉĂĐƚƐ͘

^ĞĐŽŶĚŚŝŐŚĞƐƚ
ĐŽƐƚ͖ŚŝŐŚƌŝƐŬƐ
ĂƐƐŽĐŝĂƚĞĚǁŝƚŚ
ƚƵŶŶĞů
ĐŽŶƐƚƌƵĐƚŝŽŶ
ĂĚũĂĐĞŶƚƚŽƚŚĞ
ĞǆŝƐƚŝŶŐdƵŶŶĞů͖
ƌĞĂƐŽŶĂďůĞ
ĂĐŚŝĞǀĞŵĞŶƚŽĨ
ƉƌŽũĞĐƚŐŽĂůƐ͖
ƐŝŐŶŝĨŝĐĂŶƚ
ƉƌŽƉĞƌƚǇŝŵƉĂĐƚƐ͖
ƐŝŐŶŝĨŝĐĂŶƚ
ĞŶǀŝƌŽŶŵĞŶƚĂů
ŝŵƉĂĐƚƐ͘



ƐƐĞƐƐŵĞŶƚ

DĞĚŝƵŵƚŽŚŝŐŚ
ĐŽƐƚĂŶĚƌŝƐŬ͖
ŵĂƌŐŝŶĂů
ĂĐŚŝĞǀĞŵĞŶƚŽĨ
ƉƌŽũĞĐƚŐŽĂůƐ͖
ƐŝŐŶŝĨŝĐĂŶƚ
ƉƌŽƉĞƌƚǇŝŵƉĂĐƚƐ͖
ƐŝŐŶŝĨŝĐĂŶƚ
ĞŶǀŝƌŽŶŵĞŶƚĂů
ŝŵƉĂĐƚ;ĨŽƌ
ƚƵŶŶĞůŽƉƚŝŽŶͿ͖
ƉŽŽƌƐĞŝƐŵŝĐ
ƉĞƌĨŽƌŵĂŶĐĞŽĨ
ĞǆŝƐƚŝŶŐdƵŶŶĞů͘

ϱ


,ŝŐŚĞƐƚĐŽƐƚ͖ŚŝŐŚ
ƌŝƐŬƐĂƐƐŽĐŝĂƚĞĚ
ǁŝƚŚƚƵŶŶĞů
ĐŽŶƐƚƌƵĐƚŝŽŶĂŶĚ
ƌĞƚƌŽĨŝƚŽĨ
ĞǆŝƐƚŝŶŐdƵŶŶĞů͖
ƉŽŽƌ
ĂĐŚŝĞǀĞŵĞŶƚŽĨ
ƉƌŽũĞĐƚŐŽĂůƐ͖
^ŝŐŶŝĨŝĐĂŶƚ
ƉƌŽƉĞƌƚǇŝŵƉĂĐƚƐ
ŝŶĐůƵĚŝŶŐ>Z͖
ƐŝŐŶŝĨŝĐĂŶƚ
ĞŶǀŝƌŽŶŵĞŶƚĂů
ŝŵƉĂĐƚƐĨƌŽŵ
ƚƵŶŶĞů
ĐŽŶƐƚƌƵĐƚŝŽŶ͖
ƉŽŽƌƐĞŝƐŵŝĐ
ƉĞƌĨŽƌŵĂŶĐĞŽĨ
ĞǆŝƐƚŝŶŐdƵŶŶĞů͘

1RWHV
ϭ

ŽƐƚƐŝŶĐůƵĚĞĐŽŶƐƚƌƵĐƚŝŽŶ͕ĞŶŐŝŶĞĞƌŝŶŐ͕ƉƌŽũĞĐƚŵĂŶĂŐĞŵĞŶƚ͕ƉƌŽƉĞƌƚǇ͕ƵƚŝůŝƚŝĞƐ͕ĞŶǀŝƌŽŶŵĞŶƚĂů͕ĞƐĐĂůĂƚŝŽŶ͕ƌŝƐŬƐ͕
ĐŽŶƚŝŶŐĞŶĐŝĞƐĂŶĚĨŝŶĂŶĐŝŶŐ
Ϯ

^ĐĞŶĂƌŝŽϰ;ĂͿŝƐĂŶĞǁƐŝǆůĂŶĞďƌŝĚŐĞĂĚũĂĐĞŶƚƚŽƚŚĞdƵŶŶĞůĂŶĚ^ĐĞŶĂƌŝŽϰ;ďͿŝƐĂŶĞǁƐŝǆůĂŶĞŝŵŵĞƌƐĞĚƚƵďĞƚƵŶŶĞů
ĂĚũĂĐĞŶƚƚŽƚŚĞdƵŶŶĞů͘

WƌŽũĞĐƚŐŽĂůƐ͕ĞƐƚĂďůŝƐŚĞĚƚŚƌŽƵŐŚĐŽŶƐƵůƚĂƚŝŽŶ͕ƚŚĂƚĂƌĞŬĞǇƚŽƚŚĞĂŶĂůǇƐĞƐƉƌĞƐĞŶƚĞĚŝŶƚŚŝƐ
ƌĞƉŽƌƚŝŶĐůƵĚĞĐŽŶŐĞƐƚŝŽŶƌĞĚƵĐƚŝŽŶ͕ĂĐĐŽŵŵŽĚĂƚŝŽŶŽĨĂůůŵŽĚĞƐŽĨƚƌĂǀĞůŝŶĐůƵĚŝŶŐĐǇĐůŝŶŐĂŶĚ



GP - 440
(Special)







ƚƌĂŶƐŝƚ͕ĂŶĚŵŝŶŝŵŝǌŝŶŐŝŵƉĂĐƚƐƚŽĂŐƌŝĐƵůƚƵƌĂůůĂŶĚ͘^ĐĞŶĂƌŝŽƐϮĂŶĚϯǁĞƌĞƚŚĞŽŶůǇƚǁŽƐĐĞŶĂƌŝŽƐ
ƚŚĂƚƐƵďƐƚĂŶƚŝĂůůǇĂĐŚŝĞǀĞĚƚŚĞƐĞŐŽĂůƐ͘
^ƵďƐĞƋƵĞŶƚƚŽĐŽŶƐƵůƚĂƚŝŽŶ͕^ĐĞŶĂƌŝŽƐϭ͕ϰĂŶĚϱǁĞƌĞĚĞĞŵĞĚƚŽďĞƐŝŐŶŝĨŝĐĂŶƚůǇŝŶĨĞƌŝŽƌŽƉƚŝŽŶƐ
ďĞĐĂƵƐĞĂƐŝƚǁĂƐĐŽŶĨŝƌŵĞĚƚŚĂƚƚŚĞdƵŶŶĞůĐŽƵůĚŶŽƚďĞŝŵƉƌŽǀĞĚƚŽŵĞĞƚŵŽĚĞƌŶĚĂǇƐĞŝƐŵŝĐ
ƐƚĂŶĚĂƌĚƐ͘
KĨƚŚĞƚǁŽƌĞŵĂŝŶŝŶŐƐĐĞŶĂƌŝŽƐ͕^ĐĞŶĂƌŝŽϯŝƐƐŝŐŶŝĨŝĐĂŶƚůǇŵŽƌĞĞǆƉĞŶƐŝǀĞĂŶĚŚĂƐĂŚŝŐŚĞƌƌŝƐŬ
ƉƌŽĨŝůĞƚŚĂŶ^ĐĞŶĂƌŝŽϮ͕ĂŶĚǁŽƵůĚďĞŵŽƌĞĐŚĂůůĞŶŐŝŶŐ͕ƌĞƋƵŝƌĞŵŽƌĞĂŐƌŝĐƵůƚƵƌĂůůĂŶĚĂŶĚŚĂǀĞĂ
ŐƌĞĂƚĞƌĞŶǀŝƌŽŶŵĞŶƚĂůĨŽŽƚƉƌŝŶƚ͘
dŚĞĐŽŶĐůƵƐŝŽŶŽĨƚŚĞƌĞǀŝĞǁŝƐƚŚĂƚĂŶĞǁďƌŝĚŐĞŽǀĞƌƚŚĞĞǆŝƐƚŝŶŐĂůŝŐŶŵĞŶƚďĞƐƚŵĞĞƚƐƚŚĞ
WƌŽũĞĐƚŐŽĂůƐĂŶĚƉƌŽǀŝĚĞƐďĞƐƚŽǀĞƌĂůůǀĂůƵĞĨŽƌƌŝƚŝƐŚŽůƵŵďŝĂŶƐ͘
KďƐĞƌǀĂƚŝŽŶƐŽŶƚŚĞƐƵŵŵĂƌǇƚĂďůĞĂƌĞ͗
•

<ĞĞƉŝŶŐƚŚĞĞǆŝƐƚŝŶŐdƵŶŶĞůǁŝƚŚŽƵƚĂĚĚŝŶŐĂĚĚŝƚŝŽŶĂůƚƌĂĨĨŝĐĐĂƉĂĐŝƚǇ;^ĐĞŶĂƌŝŽϭͿƐĐŽƌĞƐǀĞƌǇ
ůŽǁďĞĐĂƵƐĞĐŽŶŐĞƐƚŝŽŶŝƐŶŽƚĂĚĚƌĞƐƐĞĚĂŶĚƚŚĞƐĂĨĞƚǇŝƐƐƵĞƐŝŶŚĞƌĞŶƚǁŝƚŚƚŚĞdƵŶŶĞů
ƌĞŵĂŝŶƵŶĐŚĂŶŐĞĚ͘

•

ůůƐĐĞŶĂƌŝŽƐƚŚĂƚŬĞĞƉƚŚĞdƵŶŶĞů;^ĐĞŶĂƌŝŽƐϭ͕ϰĂŶĚϱͿƐĐŽƌĞůŽǁďĞĐĂƵƐĞƐĂĨĞƚǇĐŽŶĐĞƌŶƐ
ĂƐƐŽĐŝĂƚĞĚǁŝƚŚŚŝŐŚǁĂǇŐĞŽŵĞƚƌŝĐƐĂŶĚƐĞŝƐŵŝĐǀƵůŶĞƌĂďŝůŝƚǇŝŶŚĞƌĞŶƚǁŝƚŚƚŚĞdƵŶŶĞůĂƌĞ
ŶŽƚƌĞƐŽůǀĞĚƚŽŵĞĞƚƚŽĚĂǇ͛ƐƐƚĂŶĚĂƌĚƐ͘dŚĞƐĞ^ĐĞŶĂƌŝŽƐĂƌĞƚŚĞƌĞĨŽƌĞŶŽƚƌĞĐŽŵŵĞŶĚĞĚ͘

•

ůůƐĐĞŶĂƌŝŽƐƚŚĂƚŬĞĞƉƚŚĞdƵŶŶĞů;^ĐĞŶĂƌŝŽƐϭ͕ϰĂŶĚϱͿŚĂǀĞŚŝŐŚƌŝƐŬďĞĐĂƵƐĞŽĨƚŚĞ^ƚĂŐĞϮ
ƐĞŝƐŵŝĐƌĞƚƌŽĨŝƚƚŚĂƚǁŽƵůĚŶĞĞĚƚŽďĞĐŽŵƉůĞƚĞĚ͘dŚĞƐĞ^ĐĞŶĂƌŝŽƐĂƌĞƚŚĞƌĞĨŽƌĞŶŽƚ
ƌĞĐŽŵŵĞŶĚĞĚ͘

•

ŶĞǁďƌŝĚŐĞŝƐƌĞĐŽŵŵĞŶĚĞĚŽǀĞƌĂŶĞǁƚƵŶŶĞůĂƐŝƚďĞƚƚĞƌŵĞĞƚƐƚŚĞƉƌŽũĞĐƚŽďũĞĐƚŝǀĞƐ͕ŝƐ
ůĞƐƐĞǆƉĞŶƐŝǀĞĂŶĚŝŶƚƌƵƐŝǀĞƚŽƚŚĞĞŶǀŝƌŽŶŵĞŶƚ͕ĂŐƌŝĐƵůƚƵƌĞ͕ĞƚĐ͕͘ĂŶĚŝŶǀŽůǀĞƐůĞƐƐƌŝƐŬ͘
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ϰ͘Z&ZE^
ϭ

tĂƌĚŽŶƐƵůƚŝŶŐ'ƌŽƵƉ͕ϭϵϵϭͮ'ĞŽƌŐĞDĂƐƐĞǇdƵŶŶĞůǆƉĂŶƐŝŽŶWůĂŶŶŝŶŐ^ƚƵĚǇ͘DŝŶŝƐƚƌǇŽĨ
dƌĂŶƐƉŽƌƚĂƚŝŽŶĂŶĚ,ŝŐŚǁĂǇƐ

Ϯ

<Ğƌ͕WƌŝĞƐƚŵĂŶĂŶĚƐƐŽĐŝĂƚĞƐŽŶƐƵůƚŝŶŐŶŐŝŶĞĞƌƐ͕ϭϵϴϵͮ'ĞŽƌŐĞDĂƐƐĞǇdƵŶŶĞůEŽ͘ϭϱϬϵ
ZĞƐƉŽŶƐĞƚŽĂƌƚŚƋƵĂŬĞƐͮDŝŶŝƐƚƌǇŽĨdƌĂŶƐƉŽƌƚĂƚŝŽŶĂŶĚ,ŝŐŚǁĂǇƐ

ϯ

'ŝůůĞƐƉŝ͕ŽŶ͕ϭϵϵϭͮDĂƐƐĞǇdƵŶŶĞů^ŝƚĞ/ŶǀĞƐƚŝŐĂƚŝŽŶ͘DŝŶŝƐƚƌǇŽĨdƌĂŶƐƉŽƌƚĂƚŝŽŶĂŶĚ
,ŝŐŚǁĂǇƐ
ϰ

WƵĂƌ͕^͘^ŝŶŐŚ͕ϭϵϵϲͮ^ĞŝƐŵŝĐZĞƐƉŽŶƐĞŽĨ'ĞŽƌŐĞDĂƐƐĞǇdƵŶŶĞůͮDĂƐƚĞƌƐŽĨƉƉůŝĞĚ^ĐŝĞŶĐĞ
dŚĞƐŝƐ͕hŶŝǀĞƌƐŝƚǇŽĨƌŝƚŝƐŚŽůƵŵďŝĂ
ϱ

ƵĐŬůĂŶĚΘdĂǇůŽƌ>ƚĚ͘ϮϬϬϭͮ'ĞŽƌŐĞDĂƐƐĞǇdƵŶŶĞůEŽ͘ϭϱϬϵ͕^ĞŝƐŵŝĐ^ĂĨĞƚǇZĞƚƌŽĨŝƚĂŶĚ
ZĞŚĂďŝůŝƚĂƚŝŽŶʹƐƐĞƐƐŵĞŶƚWŚĂƐĞ͕^ĞŝƐŵŝĐZĞƚƌŽĨŝƚ^ƚƌĂƚĞŐǇZĞƉŽƌƚ͕sŽůƵŵĞƐϭĂŶĚϮͮƌŝƚŝƐŚ
ŽůƵŵďŝĂDŝŶŝƐƚƌǇŽĨdƌĂŶƐƉŽƌƚĂƚŝŽŶ
ϲ

ZĞŶƐƐĞůĂĞƌWŽůǇƚĞĐŚŶŝĐ/ŶƐƚŝƚƵƚĞ͕ϮϬϬϮͮ'ĞŽƌŐĞDĂƐƐĞǇdƵŶŶĞů^ĞŝƐŵŝĐ^ĂĨĞƚǇZĞƚƌŽĨŝƚ&ŝŶĂů
ĞƐŝŐŶ͕ZW/ĞŶƚƌŝĨƵŐĞdĞƐƚZĞƐƵůƚƐͮƵĐŬůĂŶĚΘdĂǇůŽƌ>ƚĚͮ͘ƌŝƚŝƐŚŽůƵŵďŝĂDŝŶŝƐƚƌǇŽĨ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ
ϳ

,ϮD,ŝůů͕ϮϬϬϯͮsĂůƵĞŶŐŝŶĞĞƌŝŶŐ^ƚƵĚǇĨŽƌ'ĞŽƌŐĞDĂƐƐĞǇdƵŶŶĞů^ĞŝƐŵŝĐ^ĂĨĞƚǇĂŶĚZĞƚƌŽĨŝƚ
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FOREWORD
The Pan-Canadian Framework on Clean Growth and Climate Change presented here is our collective
plan to grow our economy while reducing emissions and building resilience to adapt to a changing
climate. It will help us transition to a strong, diverse and competitive economy; foster job creation,
with new technologies and exports; and provide a healthy environment for our children
and grandchildren.
The Pan-Canadian Framework is both a commitment to the world that Canada will do its part on
climate change, and a plan to meet the needs of Canadians. We have built on the momentum of the
Paris Agreement by developing a concrete plan which, when implemented, will allow us to achieve
Canada's international commitments.
When First Ministers met last March in Vancouver, they agreed to take ambitious action in support
of meeting or exceeding Canada's 2030 target of a 30 percent reduction below 2005 levels of
greenhouse gas (GHG) emissions. First Ministers issued the Vancouver Declaration on Clean Growth
and Climate Change and agreed that a collaborative approach between provincial, territorial, and federal
governments is important to reduce GHG emissions and to enable sustainable economic growth.
The Pan-Canadian Framework builds on the leadership shown and actions taken individually
and collectively by the provinces and territories, including through the Declaration of the Premiers
adopted at the Quebec Summit on Climate Change in 2015. To note, the province of Saskatchewan
has decided not to adopt the Pan-Canadian Framework at this time. The federal government has
committed to ensuring that the provinces and territories have the flexibility to design their own
policies and programs to meet emission-reductions targets, supported by federal investments in
infrastructure, specific emission-reduction opportunities and clean technologies. This flexibility
enables governments to move forward and to collaborate on shared priorities while respecting each
jurisdiction's needs and plans, including the need to ensure the continued competitiveness and
viability of businesses.
In the Paris Agreement, Parties agreed that they should, when taking action to address climate
change, recognize and respect the rights of Indigenous Peoples. As we implement this Framework,
we will move forward respecting the rights of Indigenous Peoples, with robust, meaningful
engagement drawing on their Traditional Knowledge. We will take into account the unique
circumstances and opportunities of Indigenous Peoples and northern, remote, and vulnerable
communities. We acknowledge and thank Indigenous Peoples across Canada for their climate
leadership long before the Paris Agreement and for being active drivers of positive change.
Pricing carbon pollution is central to this Framework. Carbon pricing will encourage innovation
because businesses and households will seek out new ways to increase efficiencies and to pollute
less. We will complement carbon pricing with actions to build the foundation of our low-carbon
and resilient economy.
As Canada transitions to a low-carbon future, energy will play an integral role in meeting our
collective commitment, given that energy production and use account for over 80 percent of
Canada's GHG emissions. This means using clean energy to power our homes, workplaces, vehicles,
and industries, and using energy more efficiently. It means convenient transportation systems that
run on cleaner fuels, that move more people by public transit and zero-emission vehicles, and that
have streamlined trade corridors. It means healthier and more comfortable homes that can generate
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as much power as they use. It means more resilient infrastructure and ecosystems that can better
withstand climatic changes. It means land use and conservation measures that sequester carbon and
foster adaptation to climate change. It means new jobs for Canadians across the country and
opportunities for growth. It means leveraging technology and innovation to seize export and trade
opportunities for Canada, which will allow us to become a leader in the global clean growth economy
and will also help bring down the cost of low-emission technologies. It means healthier communities
with cleaner air and healthy and diverse ecosystems across the country.
We will maintain a sustained focus on implementation of the Pan-Canadian Framework, consistent
with the commitment under the Paris Agreement, to increase the level of ambition over time.
The Pan-Canadian Framework is a historic step in the transition to a clean growth and resilient
economy. It is informed by what we have heard from Canadians. We will continue to grow our
economy and create good jobs as we take ambitious action on climate change. We will work to
ensure that the Pan-Canadian Framework opens new opportunities for Canadian businesses to not
only maintain but also enhance their competitiveness. We will continue to engage Canadians to
strengthen and deepen our action on clean growth and climate change. And we are committed to
transparently assessing and reporting to Canadians on our progress.
Together, we have developed a Pan-Canadian Framework on Clean Growth and Climate Change.
This is Canada's plan to address climate change and grow the clean economy.
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INTRODUCTION
In Canada and abroad, the impacts of climate
change are becoming evident. Impacts such as
coastal erosion; thawing permafrost; increases in
heat waves, droughts and flooding; and risks to
critical infrastructure and food security are already
being felt in Canada. The science is clear that
human activities are driving unprecedented changes
in the Earth's climate, which pose significant risks
to human health, security, and economic growth.
Taking strong action to address climate change
is critical and urgent. The cost of inaction is greater
than the cost of action: climate change could cost
Canada $21-$43 billion per year by 2050,
according to 2011 estimates from the National
Round Table on the Environment and the Economy.
Businesses and markets are increasingly considering
climate risks. In recent years, severe weather events
have cost Canadians billions of dollars, including in
insured losses. Indigenous Peoples, northern and
coastal regions and communities in Canada are
particularly vulnerable and disproportionately
affected. Geographic location, socio-economic
challenges, and for Indigenous Peoples, the reliance
on wild food sources, often converge with climate
change to put pressure on these communities. Much
has been done to begin addressing these
challenges, including by Indigenous Peoples.

Acting on climate change will reduce risks and
create new economic opportunities and good jobs
for Canadians. There is already a global market for
low-carbon goods and services worth over $5.8
trillion, which is projected to keep growing at a rate
of 3 percent per year. Clean growth opportunities
will benefit all sectors and regions. Canada will
remain globally competitive through innovation,
including through the development and promotion
of innovative technologies with the potential to
address climate change globally. This includes clean
technology to enable the sustainable development of
Canada's energy and resource sectors, including
getting these resources to market, as Canada
transitions to a low-carbon economy. Innovation can
help further reduce emissions and the cost of taking
action at home. Canadian technologies and
solutions can also be exported abroad and deployed
around the world, creating new markets and
partners for Canadian businesses and supporting
global action to reduce emissions.
The federal government will continue to work in
close collaboration with other countries on climate
solutions, including with partners across North
America. A number of provinces and territories have
already joined or are exploring entry into regional
and international efforts to reduce GHG emissions.
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Canadian municipalities will also continue to be
important partners in developing and implementing
climate solutions locally, as well as through
international collaboration with other municipalities
around the world.
The international community has agreed that
tackling climate change is an urgent priority and
also an historic opportunity to shift towards a global
low-carbon economy. The adoption of the Paris
Agreement in December 2015 was the culmination
of years of negotiations under the United Nations
Framework Convention on Climate Change. The
Paris Agreement is a commitment to accelerate
and intensify the actions and investments needed
for a sustainable low-carbon future, to limit global
average temperature rise to well below 2 °C above
pre-industrial levels, and to pursue efforts to limit
the increase to 1.5 °C. This will require taking action
on long-lived GHGs such as carbon dioxide and
short-lived climate pollutants such as methane,
hydrofluorocarbons and black carbon.
As a first step towards implementing the
commitments Canada made under the Paris
Agreement, First Ministers released the Vancouver
Declaration on Clean Growth and Climate Change
on March 3, 2016.

important considerations and recommendations
either directly to working groups or to ministers,
which helped shape this framework.
Ministers also reached out to Canadians,
businesses, non-governmental organizations,
and Indigenous Peoples to hear their priorities.
In addition, ministerial tables were convened
to provide their advice, including the Canadian
Council of Ministers of the Environment, Ministers
of Innovation, Ministers of Energy, and Ministers
of Finance.

ENGAGING CANADIANS:
The Let's Talk Climate Action website
was launched on April 22, 2016 to
gather ideas and comments from
Canadians about how Canada should
address climate change. By the
submission deadline of September 27,
2016, over 13,000 ideas and comments
were received. In addition, consultations
by governments and working groups on
clean growth and climate change were
held across Canada.

1.2 Pillars of the Framework

1.1 How we developed
the Framework
The development of the Pan-Canadian Framework
was informed by input from Canadians across the
country, who made it clear that they want to be part
of the solution to climate change. Under the
Vancouver Declaration, First Ministers asked four
federal-provincial-territorial working groups to work
with Indigenous Peoples; to consult with the public,
businesses and civil society; and to present options
to act on climate change and enable clean growth.
The working groups heard solutions directly from
Canadians, through an interactive website, in-person
engagement sessions, and independent town halls.
Representatives of Indigenous Peoples contributed
their knowledge and expectations for meaningful
engagement in climate action and provided

The Pan-Canadian Framework has four main pillars:
pricing carbon pollution; complementary measures
to further reduce emissions across the economy;
measures to adapt to the impacts of climate change
and build resilience; and actions to accelerate
innovation, support clean technology, and create
jobs. Together, these interrelated pillars form
a comprehensive plan.
Pricing carbon pollution is an efficient way to reduce
emissions, drive innovation, and encourage people
and businesses to pollute less. However, relying on a
carbon price alone to achieve Canada's international
target would require a very high price.
Complementary climate actions can reduce emissions
by addressing market barriers where pricing alone is
insufficient or not timely enough to reduce
emissions in the pre-2030 timeframe. For instance,
tightening energy efficiency standards and codes for
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vehicles and buildings are common sense actions
that reduce emissions, while also helping consumers
save money by using less energy.
Canada is experiencing the impacts of climate
change, so there is also a need to adapt and build
resilience. This means making sure that our
infrastructure and communities are adequately
prepared for climate risks like floods, wildfires,
droughts, and extreme weather events, including in
particularly vulnerable regions like Indigenous,
northern, coastal, and remote communities. This
also means adapting to the impacts of changes in
temperature, including thawing permafrost.
A low-carbon economy can and will be a strong and
thriving economy. Taking action now, to position
Canada as a global leader on clean technology
innovation, will help ensure that Canada remains
internationally competitive and will lead to the
creation of new good jobs across the country.
Investing in clean technology, innovation, and jobs
will bring new and in-demand Canadian
technologies to expanding global markets. These
investments will help improve the efficiency and
cost-effectiveness of mitigation and adaptation
measures and will equip Canada's workforce with
the knowledge and skills to succeed.
In implementing the Pan-Canadian Framework on
Clean Growth and Climate Change, federal, provincial
and territorial governments will review progress
annually to assess the effectiveness of our
collective actions and ensure continual
improvement. First Ministers commit to report
regularly and transparently to Canadians on progress
towards GHG-reduction targets, on building climate
resilience, and on growing a clean economy.
Our governments will continue to recognize, respect
and safeguard the rights of Indigenous Peoples as we
take actions under these pillars.

1.3 Elements of collaboration
The Pan-Canadian Framework reaffirms the principles
outlined in the Vancouver Declaration, including
• recognizing the diversity of provincial and
territorial economies and the need for fair and
flexible approaches to ensure international

competitiveness and a business environment
that enables firms to capitalize on opportunities
related to the transition to a low-carbon economy
in each jurisdiction;
• recognizing that growing our economy and
achieving our GHG-emissions targets will require an
integrated, economy-wide approach that includes
all sectors, creates jobs, and promotes innovation;
• recognizing that a collaborative approach between
provincial, territorial, and federal governments is
important to reduce GHG emissions and enable
sustainable economic growth;
• recognizing that provinces and territories have
been early leaders in the fight against climate
change and have taken proactive steps, such as
adopting carbon pricing mechanisms, placing
caps on emissions, involvement in international
partnerships with other states and regions, closing
coal plants, carbon capture and storage projects,
renewable energy production (including
hydroelectric developments) and targets, and
investments in energy efficiency;
• recognizing that the federal government has
committed to ensuring that the provinces and
territories have the flexibility to design their own
policies to meet emission-reductions targets,
including their own carbon pricing mechanisms,
supported by federal investments in infrastructure,
specific emission-reduction opportunities and
clean technologies;
• recognizing the commitment of the federal
government to work with provinces and territories
to complement and support their actions without
duplicating them, including by promoting
innovation and enabling clean growth across
all sectors;
• strengthening the collaboration between our
governments and Indigenous Peoples on mitigation
and adaptation actions, based on recognition of
rights, respect, cooperation, and partnership;
• recognizing the importance of Traditional
Knowledge in regard to understanding climate
impacts and adaptation measures;
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• recognizing that comprehensive adaptation
efforts must complement ambitious mitigation
measures to address unavoidable climate change
impacts; and
• implementing a collaborative, science-based
approach to inform Canada's future targets that
will increase in stringency as required by the
Paris Agreement.
Governments recognize the unique circumstances
of the North, including disproportionate impacts
from climate change and the associated challenges
with food security, emerging economies and the high
costs of living and of energy.
Federal, provincial, and territorial governments will
work collaboratively to grow the economy, create
good-paying and long-term jobs, and reduce GHG
emissions in support of meeting or exceeding
Canada's 2030 target. These actions will be
supported by strong, complementary adaptation
policies to build climate resilience. Indigenous
Peoples will be important partners in developing
real and meaningful outcomes that position them as
drivers of climate action in the implementation of
the Pan-Canadian Framework. All governments
across Canada are committed to ambitious and
sustained action on climate change, building on
current actions and future opportunities.

THE FEDERAL GOVERNMENT’S
RENEWED RELATIONSHIP WITH
INDIGENOUS PEOPLES:
The federal government also reiterates
its commitment to renewed nation-tonation, government-to-government, and
Inuit-to-Crown relationships with First
Nations, the Métis Nation and Inuit,
based on the recognition of rights,
respect, cooperation, and partnership,
consistent with the Government of
Canada’s support for the United Nations
Declaration on the Rights of Indigenous
Peoples, including free, prior and
informed consent.
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1.4 Emissions trajectory to 2030
The graph below highlights that total Canadian GHG
emissions are projected to be 742 megatonnes (Mt)
in 2030 under the December 2016 emissions
projections (Environment and Climate Change
Canada)1. Canada's target is 523 Mt.
Projections from the December 2016 emissions
projections include revised forecasts for GDP and oil
and gas prices and production2. Also incorporated
are new federal, provincial, and territorial
government measures that have legislative or

funding certainty as of November 1st, 2016 and
were not included in the 2015 emissions
projections. These include: federal measures for
increasing energy efficiency of equipment in
buildings; Ontario's commitment to join the Western
Climate Initiative cap-and-trade system; Alberta's
coal phase-out, carbon levy, and oil sands emissions
cap; Quebec's regulations for new high-rise
buildings; and, British Columbia's low carbon
fuel standard.

Figure 1: Emissions Projections to 2030

1

Canada's 2016 greenhouse gas emissions projections to 2030 will be released by Environment and Climate Change Canada in
December 2016.

2
Scenarios
December 2016 Assumptions

Low

Reference

High

Average Annual GDP Growth (2014-2030)

1.0%

1.7%

2.3%

2030 WTI Oil Price (2014 US$/bbl)

42

81

111

2030 Henry Hub Natural Gas Price (2014 US$/GJ)

2.89

3.72

4.62

2030 GHG Emissions (Mt CO2eq.)

697

742

790
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PRICING CARBON POLLUTION
Overview
Carbon pricing is broadly recognized as one of the
most effective, transparent, and efficient policy
approaches to reduce GHG emissions. Many
Canadian provinces are already leading the way on
pricing carbon pollution. British Columbia has a
carbon tax, Alberta has a hybrid system that
combines a carbon levy with a performance-based
system for large industrial emitters, and Quebec and
Ontario have cap-and-trade systems. With existing
and planned provincial action, broad-based carbon
pricing will apply in provinces with nearly 85 per cent
of Canada's economy and population by 2017,
covering a large part of our emissions.
The federal government outlined a benchmark for
pricing carbon pollution by 2018 (see Annex I). The
goal of this benchmark is to ensure that carbon
pricing applies to a broad set of emission sources
throughout Canada and with increasing stringency
over time either through a rising price or declining
caps. The benchmark outlines that jurisdictions can
implement (i) an explicit price-based system (a
carbon tax or a carbon levy and performance-based
emissions system) or (ii) a cap-and-trade system.
Some existing provincial systems already exceeded
the benchmark. As affirmed in the Vancouver
Declaration, provinces and territories continue to

have the flexibility to design their own policies to
meet emissions-reduction targets, including carbon
pricing, adapted to each province and territory's
specific circumstances.

“THERE IS A GROWING CONSENSUS
AMONG BOTH GOVERNMENTS
AND BUSINESSES ON THE
FUNDAMENTAL ROLE OF CARBON
PRICING IN THE TRANSITION TO
A DECARBONIZED ECONOMY.”
World Bank, State and Trends
of Carbon Pricing 2015
The following principles guide the pan-Canadian
approach to pricing carbon pollution, and they are
broadly based on those proposed by the Working
Group on Carbon Pricing Mechanisms:
• Carbon pricing should be a central component
of the Pan-Canadian Framework.
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• The approach should be flexible and recognize
carbon pricing policies already implemented
or in development by provinces and territories.
• Carbon pricing should be applied to a broad
set of emission sources across the economy.

NEW ACTIONS
1) Provincial and territorial actions on pricing
carbon pollution are described in Annex II.

• Carbon price increases should occur in
a predictable and gradual way to limit
economic impacts.

2) The federal government will work with the
territories to find solutions that address their
unique circumstances, including high costs of living
and of energy, challenges with food security, and
emerging economies. The federal government will
also engage Indigenous Peoples to find solutions
that address their unique circumstances, including
high costs of living and of energy, challenges with
food security, and emerging economies.

• Reporting on carbon pricing policies should be
consistent, regular, transparent, and verifiable.

3) The overall approach will be reviewed
by 2022 to confirm the path forward.

• Carbon pricing policies should be introduced
in a timely manner to minimize investment into
assets that could become stranded and maximize
cumulative emission reductions.

• Carbon pricing policies should minimize
competitiveness impacts and carbon
leakage, particularly for emissions-intensive,
trade-exposed sectors.
• Carbon pricing policies should include revenue
recycling to avoid a disproportionate burden
on vulnerable groups and Indigenous Peoples.

“CARBON PRICING IS THE MOST
PRACTICAL AND COST-EFFECTIVE
WAY TO LOWER GHG EMISSIONS
WHILE ENCOURAGING
LOW-CARBON INNOVATION.”
Canada's Ecofiscal Commission
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COMPLEMENTARY ACTIONS
TO REDUCE EMISSIONS
Overview
To reduce emissions, meaningful action will need to
be taken across all regions and sectors of the
economy. Many of the things that Canadians do
every day—like driving cars and heating homes—
produce GHG emissions. Many activities that drive
economic growth in the country, like extracting
natural resources, industrial and manufacturing
activities, and transporting goods to customers, also

produce emissions. The policies that help drive
down emissions can also help the economy to keep
growing by cutting costs for Canadians, creating new
markets for low-emission goods and services, and
helping businesses use cleaner and more efficient
technologies that give them a leg up on international
competitors.

Emissions by sector in 2014
(megatonnes of CO2 eq.)
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Federal, provincial, and territorial governments will
work together to make sure new actions build on
and complement existing plans, policies, programs,
and regulations and reflect lessons learned from
past experience. New policies will be designed to
focus on GHG-emission outcomes and will recognize
flexibility for regional differences, including through
outcomes-based regulatory equivalency agreements.
Indigenous Peoples will be involved in defining and
developing policies to support clean energy in their
communities.
In developing policies, a number of factors will
be considered, including:

FALLING COSTS OF RENEWABLE
ENERGY:

• economic, environmental, and social impacts
and benefits;
• how individual policies will work with carbon
pricing;
• the need to consider and mitigate the impacts
on emissions-intensive trade exposed sectors
(e.g., resource sectors that are price takers on
the global market), including the need to avoid
carbon leakage;
• co-benefits such as improved health due to
air pollutant reductions, and jobs and business
growth;

Between 2010 and 2015, the costs for
new utility-scale solar photovoltaic (PV)
installations declined by two-thirds,
while over the same period the cost of
onshore wind fell by an estimated 30
percent on average (IEA, 2016)
Governments will be supporting the actions outlined
in the Pan-Canadian Framework through policies
and investments. Federal actions are described in
Annex I, and provincial and territorial key actions
and collaboration opportunities with the Government
of Canada are described in Annex II.

• opportunities to realize near-term climate
and health benefits through reducing emissions
of short-lived climate pollutants; and,
• benefits for ecosystems and biodiversity.
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3.1 Electricity

ONTARIO'S COAL PHASE-OUT:

Canada already has one of the cleanest electricity
systems in the world. About 80 percent of electricity
production comes from non-emitting sources, more
than any other G7 country. While electricity
emissions are going down in large part due to the
move away from coal-fired power toward cleaner
sources, electricity generation is still Canada's
fourth-largest source of GHG emissions.
Clean, non-emitting electricity systems will be
the cornerstone of a modern, clean growth economy.
Transformations to electricity systems will be
supported by federal, provincial, and territorial
governments, and, undertaken by utilities,
private-sector players, and Indigenous Peoples.
The approach to electricity will include
(1) increasing the amount of electricity generated
from renewable and low-emitting sources;
(2) connecting clean power with places that need it;
(3) modernizing electricity systems; and
(4) reducing reliance on diesel working with
Indigenous Peoples and northern and remote
communities.
Provinces and territories have already taken action
on moving from traditional coal-fired generation to
clean electricity. Ontario and Manitoba have already
phased out their use of coal, Alberta has plans in
place to phase out coal-fired electricity by 2030,
Nova Scotia has created a regulatory framework to
transition from coal to clean electricity generation,
and Saskatchewan has a coal-fired generating unit
with carbon capture technology, which captures
90 percent of emissions. New capacity will come
from non-emitting sources—including hydro, wind,
and solar—as well as natural gas. Energy efficiency
and conservation will make added contributions to
clean electricity systems.

On April 15, 2014, Ontario became
the first jurisdiction in North America
to fully eliminate coal as a source of
electricity generation. This action is the
single largest GHG-reduction initiative
in North America, eliminating more
than 30 Mt of annual GHG emissions
and equivalent to taking seven million
vehicles off the road. On November 23,
2015, Ontario passed the Ending Coal
for Cleaner Air Act, permanently
banning coal-fired electricity generation
in the province.

SASKATCHEWAN'S BOUNDARY
DAM INTEGRATED CARBON
CAPTURE AND STORAGE PROJECT:
is the world's first commercial-scale,
coal-fired carbon capture and storage
electricity project, and it is able
to capture and sequester up to 90
percent of its GHG emissions.
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THE CANADIAN ENERGY STRATEGY:

WIND POWER:
Wind capacity in Canada grew 20 times
between 2005 and 2015, and there is
strong potential for further growth.
For example, 4 wind farms in Prince
Edward Island now generate almost
25 percent of the province's electricity
requirements.

ALBERTA'S COAL PHASE-OUT:
Alberta's commitments to end
emissions from coal-fired electricity
and replace it with 30 percent
renewable energy by 2030 are
expected to achieve cumulative
emission reductions of 67 Mt between
now and 2030, and emissions in 2030
will be at least 14 Mt below what is
forecast under the status quo. This
reduction is the equivalent of taking
2.8 million cars off the road. This move
will improve air quality and the health
of Albertans and other Canadians. It
will also ensure reliability, encourage
private investment, and provide price
stability for all Albertans.
Connecting clean power across Canada through
stronger transmission-line interconnections will help
reduce emissions and support the move away from
coal. Many provinces already trade electricity across
their borders, and there is potential to increase
these flows, consistent with market rules and fair
competition among electricity producers.

Provinces and territories are already
taking a cooperative approach toward
sustainable energy development
through the Canadian Energy Strategy,
which was released by premiers in July
2015. As agreed under the Vancouver
Declaration and building on the Quebec
Summit on Climate Change in 2015,
federal, provincial, and territorial
energy ministers are collaborating on
specific actions through the Canadian
Energy Strategy, to contribute to the
Pan-Canadian Framework on Clean
Growth and Climate Change. Actions
include energy conservation and
efficiency, clean energy technology and
innovation, and deployment of energy
to people and global markets.
Modernizing electricity systems will involve
expanding energy storage, updating infrastructure,
and deploying smart-grid technologies to improve
the reliability and stability of electric grids and to
allow more renewable power to be added. As a
leader in the development and deployment of
innovative energy-storage solutions and smart-grid
technology, Canadian clean technology producers
stand to benefit from increased investments in our
electricity systems.
Many Indigenous Peoples, as well as northern and
remote communities in Canada rely on diesel fuel to
produce electricity and heat. Opportunities exist for
clean electricity infrastructure, distributed energy
systems, renewable energy microgrids, as well as
grid connections and hybrid systems, which will
enhance wellbeing, create local economic
opportunities, and contribute to better air quality
and a cleaner environment overall. Investing in
clean energy solutions will advance the priorities of
Indigenous Peoples, as well as northern and remote
communities to transition away from diesel.
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COLVILLE LAKE SOLAR PROJECT –
Colville Lake, Northwest Territories is
located north of the Arctic Circle, and it
is served with a winter road that is open
just a couple of months each year. To
reduce diesel use in this remote, offgrid community, a solar/diesel/battery
hybrid electricity system has been
installed. This system has allowed the
diesel generators to be shut down for
extended periods in the summer. This
innovative energy solution has reduced
diesel use and related emissions by
20-25 percent per year.
Taking these actions will have a number of benefits
beyond reducing GHG emissions. Phasing out coal
and reducing the use of diesel will reduce harmful
air pollutants, which have significant implications
for human health and associated health-care costs.
Designing and building clean-power technologies
and transmission lines represents major economic
opportunities for Canada. Increasing the amount
of clean and renewable electricity sold to the
United States could also bring new revenue to
utilities and provinces, respecting open-access
rules under the authority of the U.S. Federal
Energy Regulatory Commission.

THE CANADA
INFRASTRUCTURE BANK:
The federal government is creating the
Canada Infrastructure Bank, which will
work with provinces, territories, and
municipalities to further the reach of
government funding directed to
infrastructure, including clean
electricity systems.

COMMUNITY-BASED
ENERGY GENERATION:
In May 2015, New Brunswick
introduced legislation to allow local
entities to develop renewable-energy
sourced electricity generation in their
communities. This legislation will allow
universities, non-profit organizations,
cooperatives, First Nations, and
municipalities to contribute to NB
Power's renewable energy
requirements.

NEW ACTIONS
1. Increasing renewable and non-emitting
energy sources
Federal, provincial, and territorial governments will
work together to accelerate the phase out of
traditional coal units across Canada, by 2030, as
recently announced by the federal government
(see Annex I) and to build on provincial and
territorial leadership.
The federal government has announced it will set
performance standards for natural gas-fired
electricity generation, in consultation with
provinces, territories, and stakeholders
(see Annex I).
Federal, provincial, and territorial governments will
work together to facilitate, invest in, and increase
the use of clean electricity across Canada, including
through additional investments in research,
development, and demonstration activities.
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2. Connecting clean power with places that need it
Federal, provincial, and territorial governments will
work together to help build new and enhanced
transmission lines between and within provinces
and territories.

3. Modernizing electricity systems
Federal, provincial, and territorial governments will
work together to support the demonstration and
deployment of smart-grid technologies that help
electric systems make better use of renewable
energy, facilitate the integration of energy storage
for renewables, and help expand renewable power
capacity.

4. Reducing reliance on diesel working
with Indigenous Peoples and northern
and remote communities
Governments are committed to accelerating and
intensifying efforts to improve the energy efficiency
of diesel generating units, demonstrate and install
hybrid or renewable energy systems, and connect
communities to electricity grids. This will be done
in partnership with Indigenous Peoples and
businesses. These actions will have significant
benefits for communities, such as improving air
quality and energy security, and creating the
potential for locally owned and sourced power
generation.

RAMEA WIND-HYDROGEN-DIESEL
ENERGY PROJECT:
The off-grid community of Ramea in
Newfoundland and Labrador hosts one
of the first projects in the world to
integrate generation from wind,
hydrogen, and diesel in an isolated
electricity system. Since 2010, the
Ramea Wind-Hydrogen-Diesel Energy
Project has successfully produced
approximately 680 000 kilowatt hours
of renewable energy.
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Text box 10: The off-grid community of Ramea in Newfoundland and Labrador hosts one of the first projects
in the world to integrate generation from wind, hydrogen and diesel in an isolated electricity system. Since
2010, the Ramea Wind-Hydrogen-Diesel Energy Project has successfully produced approximately 680,000
kilowatt hours of renewable energy.

3.2 Built environment
In Canada, using energy to heat and cool buildings
accounted for about 12 percent of national GHG
emissions in 2014 or 17 percent if emissions from
generating the electricity used in buildings is also
included. The emissions in this sector—created by
burning fossil fuels and leaks in air conditioning
systems—are projected to grow modestly by 2030
unless further action is taken.
In a low-carbon, clean growth economy, buildings
and communities will be highly energy efficient,
rely on clean electricity and renewable energy, and
be smart and sustainable. Making the built
environment more energy efficient reduces GHGs,
helps make homes and buildings more comfortable
and more affordable by lowering energy bills, and
can promote innovation and clean job opportunities.
Most building owners and architects estimate that
retrofitting commercial and institutional buildings
pays off in less than ten years, according to data
from the Canada Green Building Council.
Residential energy efficiency improvements helped
Canadians save $12 billion in energy costs in 2013,
an average savings of $869 per household.
The approach to the built environment will include
(1) making new buildings more energy efficient;
(2) retrofitting existing buildings, as well as fuel
switching; (3) improving energy efficiency for
appliances and equipment; and (4) supporting
building codes and energy efficient housing in
Indigenous communities.

development, technology costs continue to fall, and
government and industry efforts and investments
will accelerate that trend. These advances, supported
by a model “net-zero energy ready” building code,
will enable all builders to adopt these practices
and lower lifecycle costs for homeowners.

EFFICIENCY NOVA SCOTIA:
Canada's first energy efficiency utility—
works with more than 100 local
partners, and it has helped 225 000
program participants complete energy
efficiency projects, saving Nova
Scotians $110 million in 2016 alone.
For example, the HomeWarming service
is funded by the province of Nova
Scotia as part of a long-term plan to
upgrade all low-income homes in Nova
Scotia, over the next 10 years.

Advances in clean technologies and building practices
can make new buildings “net-zero energy”, meaning
they require so little energy they could potentially
rely on their own renewable energy supplies for
all of their energy needs. Through research and

Pan-Canadian Framework on Clean Growth and Climate Change

GP - 463
14
(Special)

At the same time, action is needed on existing
buildings, since more than 75 percent of the
building stock in 2030 will be composed of
buildings already standing today. This can be
supported by innovative policies like labelling a
building's energy performance, establishing retrofit
codes, and offering low-cost financing for retrofits.
Housing for Indigenous communities is particularly
pressing. New housing will be built to highefficiency standards and existing housing will be
retrofitted. Indigenous Peoples have also identified
the need to incorporate Traditional Knowledge and
culture into building designs. Governments will
partner with Indigenous Peoples in the design of
relevant policies and programs.
Energy efficiency standards for equipment and
appliances save consumers and businesses money
on energy bills. An early market signal by the
government, in the form of an intention to introduce
standards by a specific year, can motivate the
market to accelerate the uptake of the targeted
technologies. Regulations can be supported by
actions to educate consumers, to demonstrate
benefits, and to overcome market barriers.
Construction in Canada is a $171 billion industry,
and it employs well over a million people. New
building codes will spur innovation and support
Canadian businesses in developing more efficient
building techniques and technologies. Investments
in retrofits to improve energy efficiency have been
shown to be strong job creators, providing direct
local benefits, creating local jobs, and reducing
energy bills.

NET-ZERO ENERGY BUILDINGS:
Construction costs for net-zero energy
buildings have dropped 40 percent in
the past decade, and they are
continuing to fall. The benefits of
net-zero energy buildings are
significant. Estimated operating costs
for a net-zero energy ready house is
30 percent to 55 percent less than for
a typical house, depending on region,
fuel type and occupant behaviour.
For example, on a -32 °C day, the
Riverdale NetZero Project (a semidetached duplex in Edmonton, Alberta)
only needs 6500 W of power for heat—
the same amount of heat produced by
four toasters.
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4. Supporting building codes and energy efficient
housing in Indigenous communities

NEW ACTIONS
1. Making new buildings more energy efficient
Federal, provincial, and territorial governments will
work to develop and adopt increasingly stringent
model building codes, starting in 2020, with the
goal that provinces and territories adopt a “net-zero
energy ready” model building code by 2030. These
building codes will take regional differences into
account. Continued federal investment in research,
development, and demonstration, and cooperation
with industry will help to reduce technology costs
over time.

2. Retrofitting existing buildings
Federal, provincial, and territorial governments will
work to develop a model code for existing buildings
by 2022, with the goal that provinces and territories
adopt the code. This code will help guide energy
efficiency improvements that can be made when
renovating buildings.
Federal, provincial, and territorial governments will
work together with the aim of requiring labelling of
building energy use by as early as 2019. Labelling
will provide consumers and businesses with
transparent information on energy performance.
Provincial and territorial governments will work to
sustain and, where possible, expand efforts to
retrofit existing buildings by supporting energy
efficiency improvements as well as fuel switching,
where appropriate, and by accelerating the adoption
of high-efficiency equipment while tailoring their
programs to regional circumstances. The federal
government could support efforts of provinces and
territories through the Low Carbon Economy Fund
and infrastructure initiatives.

Governments will collaborate with Indigenous
Peoples as they move towards more efficient
building standards and incorporate energy
efficiency into their building-renovation programs.

SOCIAL HOUSING RETROFITS:
To help fight climate change, Ontario
invested $92 million in 2016 to retrofit
social housing buildings to reduce GHG
emissions by installing energy efficient
boilers, insulating outer walls and
mechanical systems, and installing
more energy efficient windows and
lighting. Ontario's Climate Change
Action Plan builds on this initial
investment by committing up to $500
million more for social housing retrofits
over the next five years.

Aki Energy in Manitoba is a non-profit
Aboriginal social enterprise that works
with First Nations to start green
businesses in their communities and to
create local jobs and strong local
economies. Aki Energy is committed to
helping First Nations lower the utility
bills to heat buildings, and it has
installed over $3 million in costeffective renewable energy technologies
in partnership with Manitoba First
Nations.

3. Improving energy efficiency for appliances
and equipment
The federal government will set new standards for
heating equipment and other key technologies to
the highest level of efficiency that is economically
and technically achievable.
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3.3 Transportation
The transportation sector accounted for about
23 percent of Canada's emissions in 2014, mostly
from passenger vehicles and freight trucks.
Transportation emissions are projected to decline
slightly by 2030 if no further action is taken.
Governments are already working to make all modes
of transportation more efficient and convenient, but
more action is needed.
Low-carbon transportation systems will use cleaner
fuels, will have more zero-emission vehicles on the
road, will provide convenient and affordable public
transit, and will transport people and goods more
efficiently.
The approach to transportation will include
(1) setting and updating vehicle emissions
standards and improving the efficiency of vehicles
and transportation systems; (2) expanding the
number of zero-emission vehicles on Canadian
roads; (3) supporting the shift from higher to
lower-emitting types of transportation, including
through investing in infrastructure; and (4) using
cleaner fuels.
Emissions standards for cars and trucks ensure new
engines are more fuel efficient. Retrofitting freight
trucks to reduce wind resistance can also cut
emissions. And streamlining how goods are
transported can improve the overall efficiency of
transportation systems.
Zero-emission vehicle technologies include plug-in
hybrids, electric vehicles, and hydrogen fuel-cell
vehicles. Many of these are becoming increasingly
affordable and viable, and governments can help
accelerate these trends, including by investing in
charging and fueling infrastructure.

ELECTRIFICATION OF
TRANSPORTATION:
Québec has committed to take
significant action on the electrification
of transportation by 2020, including by
increasing the number of electric and
plug-in hybrid vehicles registered in
Québec to 100 000; adding
5000 electric-vehicle jobs and
generating $500 million in
investments; reducing the amount of
fuel used each year in Québec by
66 million liters; and cutting annual
GHG emissions from the transportation
sector by 150 000 tonnes.
Shifting from higher- to lower-emitting modes of
transportation includes things like riding public
transit or cycling instead of driving a car, and
transporting goods by rail instead of trucks.
Improving public transit infrastructure and
optimizing freight corridors can help drive these
shifts.
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Using cleaner fuels such as advanced biofuels can
reduce the lifecycle carbon intensities of all fuels
across transportation systems, as well as in other
sectors like industry and buildings.
Taking these actions will have additional
environmental and economic benefits beyond
reducing GHG emissions. Efficiency improvements
can help Canadians and businesses save money by
spending less on fuel and reducing the costs of
transporting goods. New, cleaner fuels can create
opportunities for resource sectors. Businesses that
develop new fuel and vehicle technologies will
create jobs, help the economy grow, and give those
businesses a competitive edge.

NEW ACTIONS

3. Shifting from higher- to lower-emitting modes
and investing in infrastructure
Federal, provincial, and territorial governments
will work together to enhance investments in
public-transit upgrades and expansions.
Federal, provincial, and territorial governments will
invest in building more efficient trade and
transportation corridors including investments
in transportation hubs and ports.
Federal, provincial, and territorial governments will
consider opportunities with the private sector to
support refueling stations for alternative fuels for
light- and heavy-duty vehicles, including natural
gas, electricity, and hydrogen.

4. Using cleaner fuels

1. Setting emissions standards
and improving efficiency
The federal government will continue its work to
implement increasingly stringent standards for
emissions from light-duty vehicles, including
fuel-efficient tire standards, and to update
emissions standards for heavy-duty vehicles.
The federal government will work with provinces,
territories, and industry to develop new
requirements for heavy-duty trucks to install
fuel-saving devices like aerodynamic add-ons.

The federal government, working with provincial
and territorial governments, industry, and other
stakeholders, will develop a clean fuel standard to
reduce emissions from fuels used in transportation,
buildings and industry.
This will take into account the unique
circumstances of Indigenous Peoples and northern
and remote communities.

The federal government will take a number of actions
to improve efficiency and support fuel switching in
the rail, aviation, marine, and off-road sectors.

2. Putting more zero-emission vehicles on the road
Federal, provincial, and territorial governments will
work with industry and other stakeholders to develop
a Canada-wide strategy for zero-emission vehicles
by 2018.
Federal, provincial, and territorial governments will
work together, including with private-sector partners,
to accelerate demonstration and deployment of
infrastructure to support zero-emission vehicles,
such as electric-charging stations.
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3.4 Industry
Canada's industries are the backbone of the
economy, but they are also a major source of GHG
emissions. In 2014, industrial sectors accounted for
about 37 percent of Canada's emissions, the majority
of which came from the oil and gas sector. Industrial
emissions are projected to grow between now and
2030 as demand grows for Canadian-produced
goods, at home and abroad.
A low-carbon industrial sector will rely heavily on
clean electricity and lower-carbon fuels, will make
more efficient use of energy, and will seize
opportunities unlocked by innovative technologies.
The province of Alberta has legislated an absolute
cap of 100 Mt a year on emissions from the oil sands
sector. There are a number of near-term opportunities
to reduce industrial emissions while maintaining the
competitive position of Canadian firms.
The approach to the industrial sector will include
three main areas of action: (1) regulations to reduce
methane and hydrofluorocarbon (HFC) emissions;
(2) improving industrial energy efficiency; and
(3) investing in new technologies to reduce
emissions. Together, these actions will help set the
path for long-term clean growth and the transition
to a low-carbon economy.
Methane and HFCs are potent GHGs, dozens to
thousands of times more powerful than carbon
dioxide. The oil and gas sector is the largest
contributor to methane emissions in Canada.
Building on provincial actions and targets, the
federal government has committed to reduce
methane emissions by 40-45 percent by 2025.
Canada joined almost 200 other countries in signing
the Kigali Amendment to the Montreal Protocol,
which will push the global phase out of HFC

emissions. Taking action on HFCs can prevent up to
0.5 °C of global warming due to the potency of these
gases, while continuing to protect the ozone layer.
There is significant potential to improve energy
efficiency in Canada's industrial sectors. Energy
management systems such as ISO 50001, the
Superior Energy Performance program (SEP), and the
ENERGY STAR for Industry program are useful tools
that help businesses track, analyze, and improve
their energy efficiency.
Using today's low-emission technologies and
switching to clean electricity and lower-carbon fuels
are near-term actions industry can take to reduce
emissions. Over the longer-term, more dramatic
emission reductions will be possible by using new
technologies to transform how some industries
operate. Investing in promising new technologies is
an important area for action. Innovation will help
Canadian businesses access global markets and
attract foreign investment.

LOWER-CARBON INDUSTRIAL
ACTIVITY IN CANADA:
Quebec's aluminum smelters have
reduced their emissions by 30 percent
since 1990. The modernized worldclass aluminum smelter in Kitimat, BC
will boost production and reduce
emissions by nearly 50 percent. As a
result of these investments, Canada's
aluminum industry is now the most
carbon-efficient producer of aluminum
in the world.
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2. Improving industrial energy efficiency
Federal, provincial, and territorial governments will
work together to help industries save energy and
money, including by supporting them in adopting
energy management systems.

3. Investing in technology
Federal, provincial, and territorial governments
working with industry will continue to invest in
research and development and to promote
deployment of new technologies that help reduce
emissions.

OIL SANDS INNOVATION:
COSIA (Canada's Oil Sands Innovation
Alliance) is an alliance of 13 oil sands
producers, representing 90 percent of
production from the Canadian oil sands,
who are working together to develop
technologies that help reduce the
environmental impact of the oil sands,
including reducing GHG emissions.
Member companies have shared 936
distinct environmental technologies,
costing $1.33 billion, since coming
together in 2012.

Federal, provincial, and territorial governments will
also work with industry to identify demonstration
projects for promising pre-commercial clean energy
technologies required to reduce emissions from
energy production and use in the Canadian economy,
including in the oil and gas sector.

Taking these actions will benefit businesses.
Strengthening energy performance is one of the most
cost-effective ways for industry to reduce energy use,
it generally has quick payback periods, and it will
continually generate financial savings. Measures that
help cut costs or develop new technologies can
improve competitiveness and create jobs and export
opportunities for the clean technology sector.

NEW ACTIONS
1. Reducing methane and HFC emissions
The federal government will work with provinces and
territories to achieve the objective of reducing
methane emissions from the oil and gas sector,
including offshore activities, by 40-45 percent by
2025, including through equivalency agreements.
The federal government has introduced proposed
regulations to phase down use of HFCs to support
Canada's commitment to the Montreal Protocol
amendment.
Pan-Canadian Framework on Clean Growth and Climate Change

GP - 469
20
(Special)

3.5 Forestry, agriculture,
and waste
Emissions from agriculture (livestock and crop
production) and extraction of forestry resources
accounted for about 10 percent of Canada's
emissions in 2014, and they are not projected
to significantly change by 2030. Municipal waste
accounts for a small portion (about 3 percent) of
Canada's total GHGs, and these emissions are
projected to decline, largely due to increases in
landfill gas capture.
Agricultural soils and forests also absorb and store
carbon. The emissions or removals from carbon
sinks can fluctuate with natural disturbances
(e.g. forest fires), but there are still a number of
actions that can increase carbon storage and reduce
emissions.
Forests, wetlands, and agricultural lands across
Canada will play an important natural role in a
low-carbon economy by absorbing and storing
atmospheric carbon. Actions taken by jurisdictions
and woodlot owners to accelerate reforestation, to
continuously improve sustainable management
practices, and to plant new forests where they do
not currently exist will enhance stored carbon. Clean
technology, such as lower-carbon bioenergy, and
bioproducts that use feedstock from agriculture and
forestry waste and dedicated crops to replace
higher-carbon fuels can also reduce emissions.
Continued innovation and clean technology in
agriculture will build on past GHG reduction
successes of decreasing emissions per unit of
production. The municipal waste sector will also be
a key source of cleaner fuels such as renewable
natural gas from landfills.

The approach to these sectors will include
(1) enhancing carbon storage in forests and
agricultural lands; (2) supporting the increased use
of wood for construction; (3) generating fuel from
bioenergy and bioproducts; and, (4) advancing
innovation.
Forests, wetlands, and agricultural lands can be
enhanced as “carbon sinks” through actions such as
planting more trees, improving forest carbon
management practices, minimizing losses from fires
and invasive species, restoring forests that have
been affected by natural disturbances, and
increasing adoption of land management practices
like increasing perennial and permanent cover crops
and zero-till farming. Protecting and restoring
natural areas, including wetlands, can also benefit
biodiversity and maintain or enhance carbon
storage.
Increasing the use of wood for construction can
reduce emissions as the carbon stored in that wood
gets locked in for a long period of time. Increasing
domestic demand for Canadian wood products will
also support the vibrant forest industries across
Canada, which have a long history of innovating to
develop new products and more efficient and
sustainable forest practices.
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Innovative solutions, including clean technologies,
are required to reduce emissions from agriculture.
Promising new technologies are being developed to
reduce emissions from livestock and crop
production, including from the use of precision
farming and “smart” fertilizers, which time the
release to match plant needs, and from feed
innovations that reduce methane production in
cattle. Actions pertaining to the agriculture sector
will be developed collaboratively through Canada's
Next Agriculture Policy Framework.

The Cheakamus Community Forest
carbon offset project is located
adjacent to the Resort Municipality of
Whistler, within the traditional
territories of the Squamish and Lil'wat
Nations. The project retains more
carbon in the forest by using
ecosystem-based management
practices that include increasing
protected areas and using lower-impact
harvesting techniques.
The forestry, agriculture, and waste sectors also
provide biomass for bioproducts that can be used in
place of fossil fuels in other sectors. For example,
waste products from forestry, agriculture, and
landfills can be converted into energy sources such
as renewable natural gas. Dedicated crops can be
grown as feedstocks for products like bioplastics.
Expanding renewable fuel industries represents an
opportunity to create new jobs and economic growth
across Canada.

BIOMASS-FIRED DISTRICT
HEATING:

These actions in the forestry, agriculture, and waste
sectors, and supporting clean technology
businesses, can help to create jobs and build more
sustainable communities.

NEW ACTIONS
1. Increasing stored carbon
Federal, provincial, and territorial governments will
work together to protect and enhance carbon sinks,
including in forests, wetlands, and agricultural lands
(e.g. through land-use and conservation measures).

2. Increasing the use of wood for construction
Federal, provincial, and territorial governments will
collaborate to encourage the increased use of wood
products in construction, including through updated
building codes.

3. Generating bioenergy and bioproducts
Federal, provincial, and territorial governments will
work together to identify opportunities to produce
renewable fuels and bioproducts, for example,
generating renewable fuel from waste.

4. Advancing innovation

Prince Edward Island is home to
Canada's longest running, biomassfired district heating system. Operating
since the 1980's, the system has
expanded to serve over 125 buildings
in the downtown core of Charlottetown,
including the University of Prince
Edward Island and the Queen Elizabeth
Hospital, and cleanly burns 66 000
tons of waste materials annually.

Federal, provincial, and territorial governments will
work together to enhance innovation to advance
GHG efficient management practices in forestry
and agriculture.
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3.6 Government leadership
Governments are directly responsible for a relatively
small share of Canada's emissions (about
0.6 percent), but they have an opportunity to lead
by example. A number of provinces are already
demonstrating leadership, including through
carbon neutral policies.

In a low-carbon, clean growth economy, federal,
provincial, and territorial governments will be
leaders in sustainable, low-emission practices that
support the goals of clean growth and address
climate change.
Municipalities are also essential partners. How
cities develop and operate has an important impact
on energy use and therefore GHG emissions.

LEADERSHIP BY CITIES:

CARBON NEUTRAL GOVERNMENT:
British Columbia's public sector has
successfully achieved carbon neutrality
each year since 2010. Over the past
6 years, schools, post-secondary
institutions, government offices, Crown
corporations, and hospitals have
reduced a total of 4.3 million tonnes of
emissions through improvements to
their operations and investments of
$51.4 million in offset projects. British
Columbia was the first—and continues
to be the only—carbon neutral
jurisdiction on the continent.

The City of Whitehorse's Sustainability
Plan outlines 12 community-wide goals
in areas such as transportation,
buildings, waste, GHG reductions, and
resilient, accessible food systems, with
associated targets for 2020, 2030, and
2050. For example, Whitehorse has set
a target that new buildings will be
30 percent more efficient than the
National Energy Code of Canada for
Buildings, the National Building Codes,
or achievable comparable EnerGuide
ratings, while city-owned buildings will
be 50 percent more efficient than the
National Energy Code.
The public sector can play an important role by
setting ambitious emissions reduction targets
and by demonstrating the effectiveness of policies
to reduce emissions (e.g. from vehicle fleets
and buildings).
The approach to government leadership will include
(1) setting ambitious targets; (2) cutting emissions
from government buildings and fleets; and
(3) scaling up clean procurement.
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Governments control a significant share of assets
like fleets and buildings. By setting targets and
implementing policies to make buildings more
efficient and to reduce emissions from vehicle
fleets, the public sector can help to demonstrate the
business case for ambitious action. Governments
are also major purchasers and providers of goods
and services, and they can help to build demand for
low-carbon goods and services through procurement
policies. They can also provide a testing ground for
new and emerging technologies, creating new
opportunities for Canadian firms developing clean
technology products, services, and processes.

NEW ACTIONS

2. Cutting emissions from government buildings
and fleets
Federal, provincial, and territorial government will
scale up efforts to transition to highly efficient
buildings and zero-emission vehicle fleets. The
federal government has set a goal of using
100 percent clean power by 2025.

3. Scaling up clean procurement
Federal, provincial, and territorial governments will
work together to modernize procurement practices,
adopt clean energy and technologies, and prioritize
opportunities to help Canadian businesses grow,
demonstrate new technologies, and create jobs.

1. Setting ambitious targets
Federal, provincial, and territorial governments
will demonstrate leadership through commitments
to ambitious targets to reduce emissions from
government operations. The federal government is
committed to reduce its own GHG emissions to
40 percent below 2005 levels, by 2030 or sooner.
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3.7 International leadership
Governments will work with their international
partners, including developing countries, to help
reduce emissions around the world. The federal
government is investing $2.65 billion in climate
finance to help developing countries transition to
low-carbon economies and build climate resilience.
The priority is to first focus on reduction in emissions
within Canada, but part of Canada's approach to
climate change could also involve acquiring
allowances for emissions reductions in other parts
of the world, as a complement to domestic emissions
reduction efforts. As recognized under the Paris
Agreement (article 6), countries may choose to use
emissions reductions that take place outside of their
own borders, known as “internationally transferred
mitigation outcomes”, to meet their targets.
Emissions reductions that take place outside of
Canada may have lower costs and contribute to
investment in sustainable development abroad.
Quebec and California already participate in
international emissions trading under their linked
cap-and-trade system, which Ontario will soon join.
The approach to international leadership will include
(1) delivering on Canada's international climate
finance commitments; (2) acquiring internationally
transferred mitigation outcomes; and (3) engaging
in trade and climate policy.
Federal, provincial, and territorial governments
will also explore mechanisms and opportunities
for provinces and territories to collaborate in
international fora, joint missions, and discussions
on climate change and energy.
The federal government will continue to engage
with and support Indigenous Peoples' action on
international climate change issues, including

through the United Nations Framework Convention
on Climate Change, to formulate a platform
for Indigenous Peoples, as agreed to in the
Paris decision.

NEW ACTIONS
1. Delivering on Canada's international
climate-finance commitments
The federal government will deliver on its historic
commitment of $2.65 billion by 2020 to help
the poorest and most vulnerable countries mitigate
and adapt to the adverse effects of climate change.

2. Acquiring internationally transferred mitigation
outcomes
The federal government, in cooperation with
provincial and territorial governments and relevant
partners, will continue to explore which types of
tools related to the acquisition of internationally
transferred mitigation outcomes may be beneficial
to Canada and will advance a robust approach to the
implementation of article 6 of the Paris Agreement.
A first priority is ensuring any cross-border transfer
of mitigation outcomes is based on rigorous
accounting rules, informed by experts, which result
in real reductions.
The federal government will work with Ontario,
Quebec, and other interested provinces and
territories, as well as with international partners, to
ensure that allowances acquired through
international-emissions trading are counted towards
Canada’s international target.

3. Engaging in trade and climate policy
The federal government, in cooperation with
provincial and territorial governments, will work
with its international partners to ensure that
trade rules support climate policy.
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ADAPTATION AND CLIMATE RESILIENCE
Overview
The impacts of climate change are already being felt
across Canada. These changes are being magnified
in Canada's Arctic, where average temperature has
increased at a rate of nearly three times the global
average. They pose significant risks to communities,
health and well-being, the economy, and the natural
environment, especially in Canada's northern and
coastal regions and for Indigenous Peoples.
Indigenous Peoples are among the most vulnerable
to climate change due to their remote locations
and reliance on wild foods. The changes already
being experienced are both dramatic and
permanent, with significant social, cultural,
ecological, and economic implications.
Taking action to adapt to current and future climate
impacts will help protect Canadians from climate
change risks, build resilience, reduce costs, and
ensure that society thrives in a changing climate.

INUIT AND CLIMATE IMPACTS:
Inuit and Inuit Nunangat, the
homeland of Inuit in Canada, are
experiencing significant climate
change impacts, as highlighted in Inuit
Tapiriit Kanatami's recent report on
Inuit Priorities for Canada's Climate
Strategy. More than 70 per cent of
Canada's coastline is located in the
Arctic and it is defined by ice. Average
sea ice thickness is decreasing and
sea ice cover is now dominated by
younger, thinner ice. Some models are
projecting that summer sea ice cover
could be almost completely lost before
2050. These changes are already
impacting access to wild foods and
contributing to hazards and risks on
ice.
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Developing adaptation expertise and technology can
further contribute to clean growth by creating jobs
and spurring innovation. Adaptation is a long-term
challenge, and it requires ongoing commitment to
action, leadership across all governments, strong
governance to assess and sustain progress, adequate
funding, and meaningful engagement with, and
continued leadership by, Indigenous Peoples.
Federal investments (see Annex I) will support key
adaptation measures.
Federal, provincial, and territorial governments have
identified new actions to build resilience to climate
change across Canada in the following areas:

1. Translating scientific information and
Traditional Knowledge into action
2. Building climate resilience through
infrastructure
3. Protecting and improving human health
and well-being
4. Supporting particularly vulnerable regions
5. Reducing climate-related hazards
and disaster risks
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4.1 7UDQVODWLQJVFLHQWLÀF
information and Traditional
Knowledge into action
Canadians need authoritative science and
information to understand current and expected
changes. This includes changing conditions (e.g.,
rainfall, temperature, and sea ice) and the impacts
of climate change across Canada. Long-term
monitoring and local observations are also key. Data,
tools, and information need to be widely accessible,
equitable, and relevant to different types of
decision-makers in different settings.
Translating knowledge into action takes leadership,
skilled people, and resources. The Government of
Canada's Adaptation Platform supports collaboration
among governments, industry, and professional
organizations on adaptation priorities. Building
regional expertise and capacity for adaptation will
improve risk management; support land-use
planning; help safeguard investments; and
strengthen emergency planning, response, and
recovery. Decision-making by all governments will be
guided by consideration of scientific and Traditional
Knowledge.

INFORMATION AND TOOLS FOR
ADAPTATION DECISIONS:
Decision-makers in five Quebec
coastal municipalities collaborated
with researchers, notably from the
Université du Quebec à Rimouski and
from Ouranos, a regional climate and
adaptation consortium, to explore
solutions to repeated damage of coastal
infrastructure. Projections of future
erosion, studies of sea ice and coastal
vulnerability due to climate change,
and cost-benefit analyses provided
the foundation for the municipalities
to make decisions on an adaptation
solution.
The approach to information, knowledge, and
capacity building will include (1) providing
authoritative climate information and (2) building
regional adaptation capacity and expertise.
Ensuring Canadians across all regions and sectors
have the capacity to make informed decisions and
to act on them provides the foundation for
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advancing adaptation in Canada. Indigenous-led
community-based initiatives that combine science
and Traditional Knowledge can help guide decision
making. Including this information in regional and
national impacts and adaptation assessments can
further advance understanding of climate change
across the country.

NEW ACTIONS
1. Providing authoritative climate information
The federal government will establish a Canadian
centre for climate services, to improve access to
authoritative, foundational climate science and
information. This centre will work with provincial
and territorial governments, Indigenous Peoples and
other partners to support adaptation decision
making across the country.

2. Building regional adaptation capacity and expertise
Governments will work with regional partners,
including with Indigenous Peoples through
community-based initiatives, to build regional
capacity, develop adaptation expertise, respectfully
incorporate Traditional Knowledge, and mobilize
action. Canada's Adaptation Platform and regional
consortia and centres support the sharing of
expertise and information among governments,
Indigenous Peoples and communities, businesses,
and professional organizations and support action
on joint priorities.
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4.2 Building climate resilience
through infrastructure
Climate change is already impacting infrastructure,
particularly in vulnerable northern and coastal
regions, as well as Indigenous Peoples. Climaterelated infrastructure failures can threaten health
and safety, interrupt essential services, disrupt
economic activity, and incur high costs for recovery
and replacement.
The approach to building climate resilience through
infrastructure will include (1) investing in
infrastructure that strengthens resilience and
(2) developing climate-resilient codes and
standards.
Traditional built infrastructure (e.g. roads, dykes,
seawalls, bridges, and measures to address
permafrost thaw) can address specific
vulnerabilities. Additionally, living natural
infrastructure (e.g. constructed/managed wetlands
and urban forests) can build the resilience of
communities and ecosystems and deliver additional
benefits, such as carbon storage and health
benefits.
Considering climate change in long-lived
infrastructure investments, including retrofits and
upgrades, and investing in traditional and natural
adaptation solutions can build resilience, reduce
disaster risks, and save costs over the long term.

ADAPTATION INFRASTRUCTURE:
The Red River Floodway was originally
constructed in 1968 at a total cost of
$63 million. It was recently expanded
in 2014, at a cost of $627 million.
Since 1968, the Floodway has
prevented over $40 billion (in 2011
dollars) in flood-related damages for
the City of Winnipeg.

NEW ACTIONS
1. Investing in infrastructure to build
climate resilience
Federal, provincial, and territorial governments will
partner to invest in infrastructure projects that
strengthen climate resilience.

2. Developing climate-resilient codes and standards
Federal, provincial, and territorial governments will
work collaboratively to integrate climate resilience
into building design guides and codes. The
development of revised national building codes for
residential, institutional, commercial, and industrial
facilities and guidance for the design and
rehabilitation of climate-resilient public
infrastructure by 2020 will be supported by
federal investments.
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4.3 Protecting and improving
human health and well-being
Climate change is increasingly affecting the health
and well-being of Canadians (e.g. extreme heat, air
pollution, allergens, diseases carried by ticks and
insects, and food security). Indigenous Peoples and
northern and remote communities in particular are
experiencing unique and growing risks to health and
vitality.

2. Supporting healthy Indigenous communities
The federal government will increase support for
First Nations and Inuit communities to undertake
climate-change and health adaptation projects that
protect public health.
The federal government will also work with the Métis
Nation on addressing the health effects of climate
change.

The approach to protecting and improving human
health and well-being will include (1) taking action
to address climate change related health risks and
(2) supporting healthy Indigenous communities.
Adaptation actions with an inclusive view of wellbeing (e.g. social and cultural determinants of
health and mental health) will keep Canadians
healthy and reduce pressures on the health system.

NEW ACTIONS
1. Addressing climate change-related health risks
Governments will collaborate to prevent illness
resulting from extreme heat events and to reduce
the risks associated with climate-driven infectious
diseases, such as Lyme disease. Federal adaptation
investments will support actions including
surveillance and monitoring, risk assessments,
modelling, laboratory diagnostics, as well as healthprofessional education and public awareness
activities. Efforts will also continue to advance the
science and understanding of health risks and best
practices to adapt.

FOOD SECURITY AND
SUSTAINABILITY – PLANNING
FOR CLIMATE CHANGE IMPACTS
IN ARVIAT, NUNAVUT:
With the goal of promoting and
providing access to healthy foods,
a community-based project in Arviat,
Nunavut involved researchers and
community youth to monitor and
collect data on optimal growing
conditions in the community
greenhouse and to build capacity
for its ongoing operation.
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4.4 Supporting particularly
vulnerable regions

COLLABORATING TO ADDRESS
CLIMATE IMPACTS IN THE NORTH:

The Indigenous Peoples of Canada, along with
coastal and northern regions are particularly
vulnerable and disproportionately affected by the
impacts of climate change. Unlike rebuilding after
an extreme event like a flood or a fire, once
permafrost has thawed, coastlines have eroded, or
socio-cultural sites and assets have disappeared,
they are lost forever.
The approach to supporting vulnerable regions will
include (1) investing in resilient infrastructure to
protect vulnerable regions; (2) building climate
resilience in the North; (3) supporting communitybased monitoring in Indigenous communities; and
(4) supporting adaptation in coastal areas.
Action taken to support adaptation in vulnerable
regions can help communities, traditional ways of
life, and economic sectors endure and thrive in a
changing climate. The knowledge, expertise,
technologies, and lessons from adaptation actions in
vulnerable northern and coastal regions can benefit
other vulnerable regions and sectors.

Nunavut, the Northwest Territories,
and Yukon hosted the Pan-Territorial
Permafrost Workshop in 2013, which
brought together front-line decision
makers and permafrost researchers
from each territory to share knowledge,
form connections, and look at
possibilities for adaptation in
the future.

NEW ACTIONS
1. Investing in resilient infrastructure to protect
vulnerable regions
Federal, provincial, and territorial governments will
work together to ensure infrastructure investments
help build resilience with Indigenous Peoples as
well as in vulnerable coastal and northern regions.

2. Building climate resilience in the North
Federal, territorial, and northern governments and
Indigenous Peoples will continue working together
to develop and implement a Northern Adaptation
Strategy to strengthen northern capacity for climate
change adaptation. Federal investments to build
resilience in the North and northern Indigenous
Peoples will support this work.

3. Supporting community-based monitoring
by Indigenous Peoples
The federal government will provide support for
Indigenous communities to monitor climate change
in their communities and to connect Traditional
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Knowledge and science to build a better
understanding of impacts and inform adaptation
actions.

4. Supporting adaptation in coastal regions
Federal, provincial, and territorial governments will
support adaptation efforts in vulnerable coastal and
marine areas and Arctic ecosystems. Activities will
include science, research, and monitoring to
identify climate change impacts and vulnerabilities;
the development of adaptation tools for coastal
regions; and the improvement of ocean forecasting.
This knowledge will help inform adaptation
decisions related to fisheries and oceans
management and coastal infrastructure. Federal
adaptation investments will help advance this work.

SUPPORTING VULNERABLE
COASTAL COMMUNITIES:
Through the Atlantic Climate Adaptation
Solutions Project, Newfoundland and
Labrador, Nova Scotia, Prince Edward
Island, and New Brunswick partner
together and with Indigenous
communities, regional non-profits, and
industry to develop practical tools and
resources to help vulnerable coastal
communities consider climate change in
planning, engineering practices, and
water and resource management.
Examples include land-use planning
tools, best practices, and risk
assessments.
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4.5 Reducing climate-related
hazards and disaster risks

2. Advancing efforts to protect against floods

Climate change is impacting the intensity and
frequency of events such as floods, wildfires,
drought, extreme heat, high winds, and winter road
failures. Recognizing this reality, Federal-ProvincialTerritorial Ministers Responsible for Emergency
Management are updating emergency management
in Canada including work to mitigate disasters,
review the Disaster Financial Assistance
Arrangements, develop build-back better strategies,
and collaborate on public alerting. Additionally, the
Canadian Council of Forest Ministers is working on
the establishment of the Canadian Wildland Fire
Strategy, with climate change highlighted as a key
challenge.

Federal, provincial, and territorial governments will
work together through the National Disaster
Mitigation Program to develop and modernize flood
maps and assess and address flood risks.

3. Supporting adaptation in Indigenous Communities
Governments will work in partnership with
Indigenous communities to address climate change
impacts, including repeated and severe climate
impacts related to flooding, forest fires, and failures
of winter roads. The federal government will provide
support to Indigenous communities for adaptation.

The approach to reducing climate-related hazards
and disaster risks will include (1) investing in
infrastructure to reduce disaster risks; (2) advancing
efforts to protect against floods; and (3) supporting
adaptation for Indigenous Peoples.
Disaster risk-reduction efforts and adaptation
measures can reduce the negative impacts of these
events, some of which have a disproportionate
impact on Indigenous Peoples.

NEW ACTIONS
1. Investing in infrastructure to reduce
disaster risks
Federal, provincial, and territorial governments will
partner to invest in traditional and natural
infrastructure that reduces disaster risks and
protects Canadian communities from climate-related
hazards such as flooding and wildfires.
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FLOOD AND DROUGHT
PROTECTIONS THROUGH
WETLANDS RESTORATION:
Alberta's Watershed Resiliency and
Restoration Program provided a grant
to Ducks Unlimited to restore
approximately 558 hectares of
wetlands in the South Saskatchewan
River basin for the purposes of water
storage for flood and drought
protection. Using historical imagery
and LiDAR data to identify drained
wetlands, project leads then work with
and compensate landowners to restore
wetlands on private land.
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CLEAN TECHNOLOGY, INNOVATION,
AND JOBS
Overview
Global demand for clean technologies is significant
and increasing. Fostering and encouraging investment
in clean technology solutions can facilitate economic
growth, long-term job creation, and environmental
responsibility and sustainability. Taking action on
climate change will help to capture new and
emerging economic opportunities, including for
Indigenous Peoples and northern and remote
communities. The window of opportunity exists for
Canada to create the conditions for new clean
technology investment and exports and seize growing
global markets for clean technology goods, services,
and processes.

To effectively compete in the global marketplace and
capitalize on current and future economic
opportunities, Canada needs a step change in clean
technology development, commercialization, and
adoption across all industrial sectors. Clarity of
purpose, investment, and strong coordination that
leverages pan-Canadian regional and provincial/
territorial strengths are essential to seizing the
economic growth and job-creation opportunities of
clean technology. International research,
development, and demonstration collaboration is also
essential. Governments, Indigenous Peoples, industry,
and other stakeholders all have a role to play and
must be engaged.
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5.1 Building early-stage innovation
To become a leader in the development and
deployment of clean technologies, Canada needs
a strong flow of innovative ideas.
Government investments in clean technology
research, development, and demonstration will
create the largest benefit where coordinated and
focused in areas that will most effectively help
Canada to meet its climate change goals, create
economic opportunities, and expand global-market
opportunities. Efforts to coordinate and focus
investment must go beyond governments and
involve the collaboration of industry, stakeholders,
academia, and Indigenous Peoples in the innovation
process. Canada must leverage its domestic
strengths, which vary by region. Developing
international partnerships will create new economic
opportunities, build areas of shared expertise, and
foster stronger bilateral relations.

Sustainable Development Technology
Canada (SDTC) provides funding support
to companies across Canada to develop,
demonstrate, and deploy innovative new
clean technologies. SDTC has also
launched joint funding opportunities in
collaboration with Emissions Reduction
Alberta and Alberta Innovates and
partners with the Ontario Centres of
Excellence to enhance Ontario's
Greenhouse Gas Innovation Initiative.
SDTC estimates its projects have
reduced annual emissions by 6.3 Mt of
CO2e, generated $1.4 billion in annual
revenue and, in 2015, supported more
than 9200 direct and indirect jobs.

Through its participation in Mission
Innovation, the federal government has
committed to double its investments in
clean energy research and technology
development over five years, while
encouraging greater levels of private
sector investment in transformative
clean energy technologies. On
November 14, 2016, Canada and
21 other Mission Innovation partners
launched seven Innovation Challenges
aimed at catalyzing global research
efforts in areas that could provide
significant benefits in reducing GHG
emissions, increasing energy security,
and creating new opportunities for clean
economic growth.
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NEW ACTIONS
1. Supporting early-stage technology development
Governments will support new approaches to
early-stage technology development, including
breakthrough technologies, to advance research
in areas that have the potential to substantially
reduce GHG emissions and other pollutants.
Innovative partnerships with the private sector
will make an important contribution to this effort.

2. Mission-oriented research and development
Governments will encourage new “mission-oriented”
research approaches to focus RD&D facilities,
programs, and supports on clean technology
and environmental performance issues.
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5.2

Accelerating commercialization
and growth

Given Canada's small domestic market, Canadian
firms must look to highly competitive international
markets to achieve scale. Succeeding in the globally
competitive clean technology marketplace requires
globally competitive talent, access to the capital and
resources needed to demonstrate the commercial
viability of products, and strong international
networks that facilitate the cross-border flow of clean
technology goods and services.
Canadian clean technology producers and researchers
are currently confronted by a myriad of programs and
services, at the federal, provincial, and territorial
level. Streamlining and integrating access to support
programs and services is a priority for businesses and
essential to building commercial capacity in this
area.
Compared with other technology areas, clean
technologies face unique challenges and often take
longer to get to market, making access to “patient
capital” important to successful commercialization.
While federal and provincial governments already
have a range of supports in place, key needs exist in
terms of accessing venture capital as well as working
capital and support for first, large-scale commercial
projects or deployments.

20/20 Catalysts Program is a mentorship
program that matches Indigenous
and non-Indigenous project mentors
with Indigenous mentees to promote
knowledge sharing that will enable
Indigenous communities to drive
change towards clean technology
business and economic development.
Further development of clean technologies could
create new opportunities in Canada's resource
sectors, increase the productivity and
competitiveness of Canadian businesses, and create
new employment opportunities, while also improving
environmental performance. Canada will need to be
able to access the skills and expertise of talented
workers from around the world to enable Canadian
businesses to succeed in the global marketplace. It
will also be important to ensure a commitment to
skills and training to provide Canadian workers with
a just and fair transition to opportunities in
Canada's clean growth economy.
Indigenous Peoples are leaders of change in the
transition to a low-carbon economy. Indigenous
governments, organizations, and businesses can
play a key role in developing pathways for the
adoption and adaptation of clean technology
solutions for Indigenous Peoples.
Building stronger businesses and commercial
capacity in all of Canada's regions is essential to
taking advantage of new market opportunities.
Support for new technology start-ups, through
incubators and accelerators, is important to this
effort. A strong, focused Canadian clean technology
export strategy is needed to position Canada in
growing and emerging global markets.
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MaRS Cleantech works closely with
entrepreneurs and investors to create
solutions in energy, water, agri-tech,
advanced materials and manufacturing,
and smart cities. Industry looks to
MaRS Cleantech to assist with
company growth and to remove
complex technology-adoption barriers.
MaRS supports high-impact businesses
by connecting innovators with potential
partners, customers, investors, talent,
and capital. MaRS strives to build
globally competitive companies and to
drive clean technology innovation.

NEW ACTIONS

VENTURE CAPITAL:
BDC Capital is launching a new
$135 million venture capital fund
to support Canadian energy and clean
technology start-up businesses with
global potential. The Industrial, Clean
and Energy Technology (ICE) Venture
Fund II will invest in 15 to 20 new
high-impact Canadian start-up firms
that demonstrate efficiency and strong
scalability and will support the transition
to a low-carbon economy. Fund II is
a follow-on to BDC Capital's highly
successful ICE Venture Fund I, which
was launched in 2011 with investments
of $287 million now under management.

1. Access to government programs

4. Expedite immigration of highly qualified personnel

Federal, provincial, and territorial governments will
work together to create a coordinated “no-wrong
door” approach to supporting Canadian clean
technology businesses, ensuring full and effective
access to the suite of government programs and
services available to support their commercial
success.

Governments will work together to enable expedited
processing of visas and work permits for global
talent, in particular for high-growth Canadian
businesses such as those in the clean technology
sector. This will attract top international talent and
expand Canada's clean growth capacity.

2. Increasing support to advance and commercialize
innovative technologies
Governments will collaborate to enable access to
capital for clean technology businesses to bring
their products and services to market, including at
the commercial-scale demonstration and
deployment stages. This will include support for
clean technology businesses in the natural resource
sectors to improve both competitiveness and
environmental performance.

3. Strengthening support for skills development
and business leadership
Governments will work together to strengthen skills
development and business-leadership capacity in
support of the transition to a low-carbon economy.

5. Promoting exports of clean technology goods
and services
Federal, provincial, and territorial governments will
work collaboratively to strengthen clean technology
export potential. This will include targeted export
missions and the development of better market
intelligence, addressing barriers to markets, support
for export financing and marketing, and leveraging
Canada's Trade Commissioner services.

6. Standards-setting
Governments will work together to exert a strong
leadership role in international standards-setting
processes for new clean technologies and to ensure
that Canada's clean-technology capacity shapes
future international standards.
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5.3 Fostering adoption
The adoption of clean technology can create economic
opportunities and improve environmental outcomes.
Canada's performance on clean technology adoption
by industry has significant room for improvement.
Even amongst Canadian businesses that regularly
adopt advanced technologies, clean technologies are
the least likely to be adopted.

SmartICE (Sea-ice Monitoring And
Real-Time Information for Coastal
Environments) is a partnership with
community, academic, government,
and industry participation. It is
developing an integrated system to
provide near-real-time information
about coastal sea-ice travel and
shipping, improving safety and the
ability to adapt to changing climate
conditions. The pilot program is
preparing to expand across the Arctic
through a northern social enterprise.

chances of securing sales abroad. Beyond direct
federal, provincial, and territorial government
operations, other bodies, such as municipalities and
publicly regulated utilities, could become significant
markets for and adopters of clean technology.
Done effectively, the adoption of clean technology
could be a mechanism for improving environmental
circumstances and creating economic opportunity for
Indigenous Peoples and northern and remote
communities. Effective engagement and partnership
with Indigenous Peoples is essential to this effort.
Encouraging dialogue between regulators and
industry could improve certainty in clean technology
development and allow for more effective and
responsible regulation.

NEW ACTIONS
1. Leading by example
Federal, provincial, and territorial governments
will develop action plans for greening government
operations and encourage utilities and
municipalities and other public sector entities
to adopt clean technologies to lead by example.

Pricing carbon pollution will send a market signal
that can drive innovation among Canadian businesses
and, in return, will make them more competitive,
including by opening up access to new markets and
reducing costs of deploying clean technologies.
There is significant potential for Canadian
governments to “lead by example” as early adopters
of clean technology serving an essential role as a
first or “reference customer” for Canadian clean
technology goods, services, and processes. Having
a “first sale” in Canada would boost businesses'

2. Supporting Indigenous Peoples and northern and
remote communities to adopt and adapt clean
technologies
Federal, provincial, and territorial governments will
support Indigenous Peoples and northern and
remote communities in adopting and adapting clean
technologies, and ensuring business models support
community ownership and operation of clean
technology solutions.
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3. Consumer and industry adoption
Federal, provincial, and territorial governments will
work together to promote and encourage effective
working relationships between regulators and
industry, providing for early dialogue and effective
guidance, which can assist in bringing new clean
technologies to market quickly and responsibly.
Governments will also support visible and effective
certification programs to ensure consumer and
business confidence and support green procurement.
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5.4 Strengthening collaboration
and metrics for success
An effective approach to clean technology
development, commercialization, and adoption in
Canada requires coherent, collaborative, and
focused approaches. This is true within individual
governments and between Canadian jurisdictions. A
collaborative approach between governments should
take into account regional strategies and
jurisdictional responsibilities.
Regular and ongoing discussions between federal,
provincial, and territorial governments regarding
clean technology and clean growth would help
eliminate duplication of efforts and identify gaps in
support for clean technology development. Engaging
Indigenous Peoples, industry, and stakeholders as a
routine component of this process would be
important.
There is inadequate data on Canada's clean
technology capacity and potential. Building better
data, and clear metrics for tracing the impact of
government activities, would properly focus these
activities and ensure that they achieve intended,
meaningful results.

NEW ACTIONS
1. Enhance alignment between federal, provincial,
and territorial actions
Governments will work together to improve policy
and program coordination and sharing of data and
best practices, which can sustain intergovernmental
momentum and action on clean technology and
clean growth. Continued partnership and
engagement of Indigenous Peoples, industry, and
stakeholders is essential to this effort.
Governments will work together to target and better
align clean technology RD&D investments and
activities in Canada, including opportunities for
co-funding clean technology projects.

2. Establishing a clean technology data strategy
The federal government, working with the provinces
and territories, will support the collection and
regular publication of comprehensive data on clean
technology in Canada to inform future government
decision making, to improve knowledge in the
private sector and stakeholder community, and to
foster innovation.
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PATHWAY TO MEETING CANADA'S
2030 TARGET

Pan-Canadian Framework on Clean Growth and Climate Change

GP - 493
4
(Special)

REPORTING AND OVERSIGHT
Overview
To help achieve the goals and actions laid out in
this Pan-Canadian Framework, the programs and
policies put in place will be monitored, results will
be measured including impacts on GHG emissions,
and actions and performance will be reported on
publicly in a way that is transparent and
accountable to Canadians. This public reporting will
be complemented by ongoing public outreach,
including with youth, inviting their contributions to
Canada's action on clean growth and climate
change. The effectiveness of actions will also be
assessed with a view to ensuring continual
improvement so as to increase ambition over time,
in accordance with the Paris Agreement.

NEW ACTIONS
Measurement and reporting on emissions – Federal,
provincial, and territorial governments will continue
to collaborate on efforts to track and report GHG
emissions in a consistent way across the country, to
track progress on the Pan-Canadian Framework, and
to support international reporting obligations. This

will involve further technical work on measurement
to improve emissions inventories and projections,
and aligning these where possible. Federal,
provincial, and territorial governments will work
together through the Canadian Council of Ministers
of the Environment (CCME) to examine options for
the reporting of emissions and inventories to ensure
consistency across provinces and territories, to
support Canada’s reporting to the UNFCCC, and for
a pan-Canadian offset protocol framework and
verified carbon credits that can be traded
domestically and internationally.
Reporting on implementation – Federal, provincial,
and territorial governments will work together to
support the coordinated implementation of the
Pan-Canadian Framework, engaging with relevant
ministerial tables including ministers of
environment, energy and mines, transportation,
forestry, agriculture, innovation, infrastructure,
emergency management, and finance, and with
meaningful involvement of Indigenous Peoples. This
will include a process to take regular stock of
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progress achieved, to report to Canadians and, to
inform Canada's future national commitments in
accordance with the Paris Agreement.
Analysis and advice – Federal, provincial, and
territorial governments will engage with external
experts to provide informed advice to First Ministers
and decision makers; assess the effectiveness of
measures, including through the use of modeling;
and identify best practices. This will help ensure
that actions identified in the Pan-Canadian
Framework are open to external, independent
review, and are transparent and informed by science
and evidence.

Review - Federal, provincial, and territorial
governments will work together to establish the
approach to the review of carbon pricing, including
expert assessment of stringency and effectiveness
that compares carbon pricing systems across
Canada, which will be completed by early 2022 to
provide certainty on the path forward. An interim
report will be completed in 2020 which will be
reviewed and assessed by First Ministers. As an
early deliverable, the review will assess approaches
and best practices to address the competitiveness of
emissions-intensive trade-exposed sectors.
Federal, provincial, and territorial governments will
continue to engage and partner with Indigenous
Peoples as actions are implemented and progress
is tracked.

LOOKING AHEAD
This Plan provides a foundation for working together
to grow the economy, reduce emissions, and
strengthen resilience. Ongoing, collaborative action
is needed to generate transformational change and
to ensure that all Canadians benefit from the
transition to a low-carbon economy. First Ministers
are tasking their officials to develop an agenda for
federal, provincial, and territorial Ministers to
implement this Plan. Annual reports to First
Ministers will enable governments to take stock of
progress and give direction to sustain and enhance
efforts.
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ANNEX I: FEDERAL INVESTMENTS
AND MEASURES TO SUPPORT THE
TRANSITION TO A LOW-CARBON
ECONOMY
FEDERAL INVESTMENTS
The federal government will help catalyze the
transition to a clean growth economy through
significant new investments to complement provincial
and territorial actions and investments, including
investments in infrastructure, the Low-Carbon
Economy Fund, and clean technology funding.
• Budget 2016 outlined a number of new federal
investments that will support a transition to a
low-carbon economy. Some of these investments
include
» $62.5 million to support the deployment of
infrastructure for alternative transportation
fuels, including charging infrastructure for
electric vehicles and natural gas and hydrogen
refueling stations as well as demonstration
of next generation recharging technologies;

» $50 million over two years to invest in
technologies that will reduce GHG emissions
from the oil and gas sector;
» $82.5 million over two years to support
research, development, and demonstration of
clean energy technologies with the greatest
potential to reduce GHG emissions;
» $100 million per year from the Regional
Development Agencies to support clean
technology, representing a doubling of
thei existing annual aggregate support;
» $50 million over four years to Sustainable
Development Technology Canada (SDTC) for
the SD Tech Fund. These resources will enable
SDTC to announce new clean technology projects
in 2016 that support the development and
demonstration of new technologies that
address climate change, air quality, clean
water, and clean soil;
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• Building on the infrastructure investments
outlined in Budget 2016, the federal government
has announced an additional $81 billion over
11 years for investments in public transit, social
infrastructure, transportation that supports trade,
Canada's rural and northern communities, smart
cities, and green infrastructure.

THE FEDERAL GOVERNMENT
HAS COLLABORATED WITH
THE FEDERATION OF CANADIAN
MUNICIPALITIES ON THE GREEN
MUNICIPAL FUND (GMF)
SINCE 2000.
• Budget 2016 provided an additional
$125 million over two years
including for projects that reduce
GHG emissions.
• Recently announced projects under
the GMF include a $31.5 million
investment for 20 new sustainable
municipal projects, such as
Canada’s first net-zero municipal
library and Halifax’s groundbreaking Solar City project.
» $40 million over five years to integrate climate
resilience into building design guides and
codes. The funding will support revised
national building codes by 2020 for
residential, institutional, commercial, and
industrial facilities;
» $129.5 million to implement programming
focused on building the science base to inform
decision making, protecting the health and
well-being of Canadians, building resilience
in the North and Indigenous communities,
and enhancing competitiveness in key
economic sectors; and
» $10.7 million over two years to implement
renewable energy projects in off-grid
Indigenous and northern communities that rely
on diesel and other fossil fuels to generate heat
and power.

• Green infrastructure funding will support projects
that reduce GHG emissions, enable greater
climate change adaptation and resilience, and
ensure that more communities can provide clean
air and safe drinking water for their citizens.
Specific projects could include interprovincial
transmission lines that reduce reliance on coal,
the development of new low-carbon/renewable
power projects, and the expansion of smart grids
to make more efficient use of existing power
supplies.
• The federal government is proposing the creation
of the Canada Infrastructure Bank that will work
with provinces, territories, and municipalities to
further the reach of government funding directed
to infrastructure. The Canada Infrastructure Bank
will be responsible for investing at least
$35 billion on a cash basis from the federal
government into large infrastructure projects that
contribute to economic growth through direct
investments, loans, loan guarantees, and equity
investments.
• Funding under the $2 billion Low Carbon
Economy Fund will begin in 2017. This Fund will
support new provincial and territorial actions to
reduce emissions between now and 2030.
Projects will focus on concrete measures that
generate new, incremental reductions, while
considering cost-effectiveness.
• The Government has also committed more than
$1 billion, over four years, to support clean
technology including in the forestry, fisheries,
mining, energy and agriculture sectors.
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FEDERAL CARBON PRICING BENCHMARK
The federal government outlined a benchmark for
carbon pricing that reflects the principles proposed
by the Working Group on Carbon Pricing Mechanisms
and the Vancouver Declaration. Its goal is to ensure
that carbon pricing applies to a broad set of emission
sources throughout Canada with increasing stringency
over time to reduce GHG emissions at lowest cost to
business and consumers and to support innovation
and clean growth.
The benchmark includes the following elements:

1. Timely introduction.
All jurisdictions will have carbon pricing by 2018.

2. Common scope.
Pricing will be based on GHG emissions and
applied to a common and broad set of sources to
ensure effectiveness and minimize interprovincial
competitiveness impacts. At a minimum, carbon
pricing should apply to substantively the same
sources as British Columbia's carbon tax.

3. Two systems.

5. Revenues remain in the jurisdiction of origin.
Each jurisdiction can use carbon-pricing revenues
according to their needs, including to address
impacts on vulnerable populations and sectors and
to support climate change and clean growth goals.

6. Federal backstop.
The federal government will introduce an explicit
price-based carbon pricing system that will apply
in jurisdictions that do not meet the benchmark.
The federal system will be consistent with the
principles and will return revenues to the
jurisdiction of origin.

7. Five-year review.
The overall approach will be reviewed by early
2022 to confirm the path forward, including
continued increases in stringency. The review will
account for progress and for the actions of other
countries in response to carbon pricing, as well as
recognition of permits or credits imported from
other countries.

8. Reporting.
Jurisdictions should provide regular, transparent,
and verifiable reports on the outcomes and
impacts of carbon pricing policies.

Jurisdictions can implement (i) an explicit
price-based system (a carbon tax like British
Columbia's or a carbon levy and
performance-based emissions system like in
Alberta) or (ii) a cap-and-trade system
(e.g. Ontario and Quebec).

4. Legislated increases in stringency, based on
modelling, to contribute to our national target
and provide market certainty.

The federal government will work with the territories
to address their unique circumstances, including
high costs of living, challenges with food security,
and emerging economies.

For jurisdictions with an explicit price-based
system, the carbon price should start at a
minimum of $10 per tonne in 2018 and rise by
$10 per year to $50 per tonne in 2022.
Provinces with cap-and-trade need (i) a 2030
emissions-reduction target equal to or greater than
Canada's 30 percent reduction target and
(ii) declining (more stringent) annual caps to at
least 2022 that correspond, at a minimum, to the
projected emissions reductions resulting from the
carbon price that year in price-based systems.
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OTHER RECENT FEDERAL MEASURES
The federal government has also recently
announced new federal measures, including
• During the North American Leaders Summit in
June 2016, the federal government made joint
commitments with the United States and Mexico to
» phase out fossil fuel subsidies by 2025. The
commitment was reaffirmed by G-20 countries
in September 2016.
» reduce methane emissions from the oil and
gas sector by 40 to 45 percent below 2012
levels by 2025.
• On October 15, 2016, Canada signed onto
the Kigali Amendment to the Montreal Protocol
and committed to propose new regulations
to significantly reduce HFC consumption and
prohibit the manufacture and import into Canada
of certain products containing HFCs. These
proposed regulations were published on
November 26, 2016. This is additional to
measures already introduced to increase the
recovery, recycling, and destruction of HFCs
in refrigeration and air conditioning equipment
and to established regulatory provisions for an
HFC reporting system.

• On November 17, 2016, Canada released its
Mid-Century Long-Term Low-Greenhouse Gas
Development Strategy. The mid-century strategy
describes various pathways for innovative and
creative solutions. Canada's mid-century
strategy is not a blueprint for action nor is it
policy prescriptive. It is based on modelling of
different scenarios and looks beyond 2030 to
start a conversation on the ways we can reduce
emissions for a cleaner, more sustainable future
by 2050. As a result, it will be a living document.
• On November 21, 2016, the federal government
announced that it would be amending its existing
coal-fired electricity regulations to accelerate the
phase out of traditional coal-fired electricity by
2030. The federal government also announced
that, to support the transition away from coal
towards cleaner sources of generation,
performance standards for natural gas-fired
electricity are also being developed.
• On November 25, 2016, the federal government
announced that it will consult with provinces
and territories, Indigenous Peoples, industries,
and non-governmental organizations to develop
a clean fuel standard. It is expected that once
developed, a clean fuel standard would promote
the use of clean technology and lower carbon
fuels, and promote alternatives such as electricity,
biogas, and hydrogen.
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ANNEX II: PROVINCIAL AND TERRITORIAL
KEY ACTIONS AND COLLABORATION
OPPORTUNITIES WITH THE GOVERNMENT
OF CANADA
INTRODUCTION
The Paris Agreement and the Vancouver Declaration
have set an ambitious course for low carbon growth
and climate action in Canada. The Pan-Canadian
Framework on Clean Growth and Climate Change will
build on the leadership shown and actions taken by
the provinces and territories as well as new policies
announced by the federal government.
This annex outlines provincial and territorial
accomplishments in reducing greenhouse gas
emissions and accelerating clean growth, and
presents steps that each jurisdiction has taken or is
taking to implement carbon pricing.
The annex also outlines areas where the federal
government and each provincial and territorial
government will work together to implement the
Pan-Canadian Framework in order to spur growth and
jobs for Canadians, reduce our emissions and adapt
to climate change.

Each province and territory is unique and is
responding to the urgency of climate change and the
opportunity offered by clean growth in its own way.
Effective action will require close collaboration
between governments. Each provincial and territorial
government has identified multiple areas for potential
partnerships with the federal government, adapted to
their own priorities, circumstances and strengths.
Governments are committed to working together on
these priorities to support the implementation of the
Pan-Canadian Framework. Governments will also
engage the contributions of Indigenous Peoples in
advancing shared goals.
This work will be supported by significant new federal
investments to drive the transition to a clean growth
economy, as outlined in Budget 2016 and the 2016
Fall Economic Statement, including public transit
and Green Infrastructure, the Canada Infrastructure
Bank, the Low-Carbon Economy Fund, and funding
for clean technology and innovation. Federal
investments are intended to supplement and
accelerate investments by provinces and territories,
and will follow applicable program criteria.
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BRITISH COLUMBIA
Some of the key actions taken to date or under
development in British Columbia include:

Pine Beetle and wildfire impacted forests over
the first five years of the program; recover
more wood fibre; and avoid emissions from
burning slash.

British Columbia’s Climate Leadership Plan

Clean LNG

B.C. has proven that it is possible to reduce
emissions while growing the economy and
creating jobs and it’s important that this balance
be maintained. With this in mind, B.C. released
its Climate Leadership Plan in the summer
of 2016.

B.C. has an abundance of natural gas, which is
a lower carbon fuel that will play a critical role
in transitioning the world economy off of high
carbon fuels such as coal. B.C. is developing the
resource responsibly, and provincial legislation
will make the emerging LNG sector the cleanest
in the world. B.C. is also electrifying upstream
development of natural gas and will require a
45% reduction in methane emissions by 2025.

KEY ACTIONS TO DATE

Building on the comprehensive foundation
established in 2008, the plan lays out a series of
targeted, sector-specific actions that will reduce
emissions by 25 million tonnes (Mt) of carbon
dioxide equivalent (CO2e) and create 66,000
jobs. The plan will be further strengthened in
the months and years ahead, as B.C. continues
to work with First Nations, the federal
government, communities, industry and others.
B.C. is committed to reducing GHG emissions by
80% below 2007 levels by 2050. To read B.C.’s
Climate Leadership Plan, visit:
http://climate.gov.bc.ca/

Revenue-Neutral Carbon Tax
B.C. has the highest broad-based carbon tax
in North America. The carbon tax sets a
transparent and predictable price on carbon
while returning all revenue to B.C. individuals
and businesses. The price signal creates a real
incentive to reduce emissions across the
economy and is the backbone of B.C.’s approach
to climate action.

Forestry
B.C.’s forests offer potential for storing carbon,
so the Province is taking further action to
rehabilitate up to 300,000 hectares of Mountain

100% Clean Electricity
Thanks to significant historical investments,
B.C.’s electricity is already 98% clean or
renewable and British Columbians have the
third-lowest residential rates in North America.
Going forward under the Climate Leadership
Plan, 100% of the supply of electricity acquired
by BC Hydro for the integrated grid must be from
clean or renewable sources. The $8.3 billion
Site C Clean Energy Project is a major part of
B.C.’s clean energy future and will create enough
electricity to power 450,000 homes.

Clean Transportation
B.C. is taking real action to reduce emissions
from the transportation sector and help British
Columbians make greener choices—initiatives
include Zero Emissions Vehicles rebates and
funding for more charging stations (which have
helped BC become the Canadian leader in clean
energy vehicle sales per capita); a scrap-it
program; low carbon and renewable fuel
standards; and historic investments in transit.
B.C.’s actions in the transportation sector have
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already reduced annual emissions by an
estimated 2.5 Mt and combined with the new
actions, will reduce annual emissions by up to
a further 3.4 Mt by 2050.

Growing our forests; reducing
our emissions

Adaptation
In 2010, the Province created a comprehensive
strategy to address the changes we will see as a
result of climate change. It is based on three key
strategies: build a strong foundation of
knowledge and tools; make adaptation a part
of government business; and assess risks and
implement priority adaptation actions in key
climate sensitive sectors. The Province is now
working with the federal government and other
Canadian jurisdictions to further improve the
management of the risks associated with a
changing climate.
These actions provide a strong contribution
to a comprehensive pan-Canadian framework.

ACTION ON PRICING
CARBON POLLUTION
B.C.’s revenue-neutral carbon tax has been in
place since 2008. It is set at $30/tonne and
covers approximately 75% of the province’s
economy. All revenues generated will be returned
to tax payers. B.C. will assess the interim study
in 2020 and determine a path forward to meet
climate change objectives.

COLLABORATION PARTNERSHIP
OPPORTUNITIES FOR CLEAN
GROWTH AND CLIMATE CHANGE
British Columbia and the Government of Canada
intend to collaborate in the following domains of
priority to address climate change and advance
clean growth:

Forests present a unique opportunity to address
climate change because trees absorb CO2 when
they grow. British Columbia, the Government of
Canada and First Nations will work together to
reduce GHG emissions through forestry activities,
including reforestation, enhanced silviculture
techniques, and the salvaging of unmerchantable
trees for processing into dimensional lumber and
bioenergy. The initiative is expected to reduce
emissions by 12 Mt in 2050 and create
20,000 jobs.

Preparing for and adapting to
climate change
British Columbia and the Government of Canada
will support projects across the province to make
infrastructure more resilient to a changing
climate, and to help communities adapt to a
changing climate. Flood mitigation will be an
area of focus.

Reduce Emissions from Natural Gas
Activities
British Columbia and the Government of Canada
will work together to bring clean grid electricity
to natural gas operations in northeast B.C.
They will co-fund the construction of new
transmission lines and other public
electrification infrastructure that could serve
up to 760 megawatts of upstream natural gas
processing load and avoid up to 4 Mt of
emissions per year.

Electricity Grid Interconnection
British Columbia and the Governments of Canada
and Alberta will work together to restore the
capability of the existing high-voltage electricity
grid interconnection with Alberta. This project
will improve access to clean electricity in Alberta
and will result in lower GHG emissions and air
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pollution, and improved grid reliability in both
provinces.

Clean Technology Innovation
British Columbia and the Government of Canada
will work together to spur the development and
commercialization of new technologies that will
reduce emissions and create jobs for Canadians.
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ALBERTA
KEY ACTIONS TO DATE

Reducing Methane Emissions

Some of the key actions taken to date or under
development in Alberta include:

Alberta will reduce methane gas emissions from
oil and gas operations by 45% by 2025.

Climate Leadership Plan

Innovation and Technology

The Climate Leadership Plan is a made-inAlberta climate change strategy, specifically
designed for Alberta's unique economy. While
details of the final strategy are still being
developed, the Alberta government has moved
forward on a number of key areas.

Alberta is investing in innovation and technology
to reduce GHGs, encourage a more diversified
economy and energy industry, and create new
jobs, while improving opportunities to get the
province’s energy products to new markets.
Alberta has created a task force that will make
recommendations on a Climate Change
Innovation and Technology Framework.

Clean Electricity
Alberta will phase-out GHGs from coal-fired
power plants and achieve 30% renewable energy
by 2030.
Alberta will add 5,000 megawatts of renewable
energy capacity by 2030 through the Renewable
Electricity Program. To meet this target,
investment in Alberta’s electricity system will be
solicited through a competitive and transparent
bidding process, while ensuring projects come
online in a way that does not impact grid
reliability and is delivered at the lowest possible
cost to consumers.
A new provincial agency, Energy Efficiency
Alberta, has been created to promote and
support energy efficiency and community energy
systems for homes, businesses and communities.

Capping Oil Sands Emissions
A legislated maximum emissions limit of 100 Mt
in any year, with provisions for cogeneration and
new upgrading capacity, will help drive
technological progress.

These actions provide a strong contribution
to a comprehensive pan-Canadian framework.

ACTION ON PRICING
CARBON POLLUTION
A carbon levy to be included in the price of all
fuels that emit greenhouse gases when combusted,
including transportation and heating fuels such
as diesel, gasoline, natural gas and propane. The
levy will be applied at a rate of $20/tonne on
January 1, 2017 and will increase to $30/tonne
one year later.
The Climate Leadership Plan is designed for
Alberta’s economy. The economic impact of
carbon pricing is expected to be small, and every
dollar will be reinvested back into the local
economy. Reinvesting carbon revenue in our
economy will diversify our energy industry by
investing in large scale renewable energy,
bioenergy initiatives, and transformative
innovation and technology. Over the next 5 years:
$6.2 billion will help diversify our energy
industry and create new jobs:
x

$3.4 billion for large scale renewable
energy, bioenergy and technology
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x

$2.2 billion for green infrastructure
like transit

x

$645 million for Energy Efficiency Alberta

interties. The Alberta Electric System Operator is
currently working with BC Hydro and industry on
a key project, the restoration of the B.C.-Alberta
950 MW intertie to its full path rating (expected
completion is in 2020). This restoration would
allow imports of 1200 MW on the BC-AB
intertie.

$3.4 billion will help households, businesses
and communities adjust to the carbon levy:
x

$2.3 billion for carbon rebates to help
low- and middle-income families

x

$865 million to pay for a cut in the small
business tax rate from 3% to 2%

x

Innovation and Technology

$195 million to assist coal communities,
Indigenous communities and others with
adjustment

COLLABORATION PARTNERSHIP
OPPORTUNITIES FOR CLEAN
GROWTH AND CLIMATE CHANGE
Alberta and the Government of Canada intend to
collaborate in the following domains of priority to
address climate change and advance clean
growth:

Clean Electricity
Alberta and the federal government will to work
together to advance renewable energy, coal to
natural gas conversion, and potential
hydroelectric projects, including pump storage
projects. Alberta is committed to developing
incentives for renewable generation in a manner
that is compatible with Alberta’s unique
electricity market.

B.C. – Alberta Intertie

Alberta is focused on the opportunity to leverage
environmental policies and programs into new
manufacturing, innovation, and clean technology
businesses. Current opportunities include
superclusters, advanced sensor technology for
environmental applications including methane
monitoring and reductions, and municipal waste
diversion. Innovative solutions will result in
meaningful GHG reductions across Canada and
the export of solutions to promote a lower
carbon world.

Disaster Mitigation / Infrastructure
Alberta is undertaking targeted work to address
the hazards to which Albertans are vulnerable,
including flood, wildfire, heat, drought,
landslides, and wind.
While hazards and disaster risks have always
been a concern, climate change is driving the
need to adapt to more intense and frequent
events. Federal support for wildfire mitigation
infrastructure will reduce the risk of wildland
fires. In addition, flood risk requires immediate
mitigation infrastructure such as dykes and
dams. Federal partnership on these initiatives
will support risk management.

Alberta is working with British Columbia and the
federal government to explore new and enhanced

.
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ONTARIO
homes and workplaces, and how we move
people and goods

KEY ACTIONS TO DATE
Some of the key actions taken to date or under
development in Ontario include:

Permanent Closure of Coal-fired Electricity
Generating Stations
On April 15, 2014, Ontario became the first
jurisdiction in North America to fully eliminate
coal as a source of electricity generation. This
action is the single largest GHG reduction
initiative in North America. On November 23,
2015, Ontario passed the Ending Coal for
Cleaner Air Act, permanently banning coal-fired
electricity generation in the province.

Ontario’s Climate Change Strategy and
Action Plan
On November 24, 2015, Ontario released its
Climate Change Strategy setting the framework
for the province to meet its long-term 2050
GHG emissions reduction target. The Strategy
highlights five key objectives for transformation:

Halting rising building-related emissions,
with a focus on helping homeowners and
small businesses move to low- and zerocarbon energy

x

Making available funding for industries and
manufacturers proposing to transform their
operations and move off carbon-based fuels
and peak electricity

x

Aligning Ontario’s R&D and innovation
funding to place a greater emphasis on
climate change science and technologies,
with a view to making the discoveries
that could lead to breakthroughs in
zero-carbon technology

Ontario has made measurable progress in
reducing GHGs. According to Environment
and Climate Change Canada’s 2016 National
Inventory Report, from 2005 to 2014, Ontario’s
emissions decreased by 41 Mt (-19%), over the
same period, Canada-wide emissions fell by
15 Mt (-2%).
These actions provide a strong contribution
to a comprehensive pan-Canadian framework.

1. A prosperous low-carbon economy with
world-leading innovation, science and
technology
2. Government collaboration and leadership
3. A resource-efficient, high-productivity society
4. Reducing GHG emissions across sectors
5. Adapting and thriving in a changing climate
On June 8, 2016, Ontario released its Climate
Change Action Plan to implement the strategy
over the next five years and put Ontario on the
path to achieve its longer term objectives.
Policies and programs identified in the Action
Plan include:
x

x

Transforming how ultra-low and carbon-free
energy technologies are deployed in our

ACTION ON PRICING
CARBON POLLUTION
On May 18, 2016, Ontario passed its landmark
Climate Change Mitigation and Low-carbon
Economy Act, which creates a long term
framework for climate action. The Act creates a
robust framework for cap and trade program,
ensures transparency and accountability on how
any proceeds collected under the program are
used and enshrines emission reduction targets
in legislation.
Ontario’s approach, including its cap and trade
program and associated emissions reduction
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targets, will exceed the standards of the federal
carbon pricing benchmark. Ontario’s targets are:
x

15% below 1990 levels by 2020;

x

37% below 1990 levels by 2030; and

x

80% below 1990 levels by 2050.

Ontario is a founding member of the Western
Climate Initiative (WCI), a not-for-profit
organization established in 2008 to help member
states and provinces execute their cap and trade
programs. In 2017, Ontario will link its cap and
trade system with those of WCI members Quebec
and California to create the largest cap and trade
system in North America.
Ontario will set a cap on total emissions from the
covered sectors in 2017 based on the forecast
emissions for large final emitters, electricity
generation and transportation and heating fuels.
Allowances will then be created in an amount
equal to the cap and either sold or provided freeof-charge to Ontario emitters.

COLLABORATION PARTNERSHIP
OPPORTUNITIES FOR CLEAN
GROWTH AND CLIMATE CHANGE
Ontario and the Government of Canada intend
to collaborate in the following domains of priority
to address climate change and advance clean growth:

Invest in Zero Emission Transportation
and Infrastructure
Ontario is committed to increase uptake of zero
emission passenger and commercial vehicles,
both by providing purchasing incentives and by
expanding the EV charging network across
Ontario. In its 2016 budget, the federal
government committed to support the
deployment of alternative transportation fuel
infrastructure, including electric charging
stations. Ontario and the Government of Canada
will work together to support the deployment of
EV vehicles through enabling infrastructure.

Invest in Other Zero Emission
Transportation
Ontario seeks a partnership with the Government
of Canada to support enabling infrastructure that
will increase the availability and use of lower
carbon fuels, including LNG, increase the use of
low carbon trucks and buses and increase the
availability of LNG fueling infrastructure.
Ontario is dedicating significant resources for
these additional transportation initiatives.
Expected emissions reductions in the
transportation sector overall are 2.45 Mt
in 2020.

Assist with Building Retrofits, Energy Audits
and Technology Deployment
Ontario seeks a partnership with the Government
of Canada as the province develops programs for
fuel switching and energy efficiency, such as
retrofits for existing residential buildings
(including targeted initiatives for low-income
households), and clean technologies for
industries and small and medium enterprises.
Partnership would increase investment in
this area, allowing acceleration and scaling up
of progress.

Ontario Climate Modelling
Services Consortium
Ontario seeks a partnership with the Government
of Canada to build regional capacity and support
adaptation actions. Ontario plans to establish an
Ontario Climate Modelling Services Consortium,
which would act as a one window source of data
to help the public and private sectors make
evidence-based decisions.
The Consortium would operate at arm’s length
from government. Ontario would seek
partnerships with other governments, nongovernmental organizations and the private
sector to ensure the organization’s effectiveness
and long term success. The Consortium would
also be expected to develop service fee revenue
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streams to contribute to the organization’s
fiscal sustainability.

Electricity Transmission
Ontario, in collaboration with the Government
of Canada, will work with its regional partners
to advance opportunities to expand and upgrade
electricity transmission infrastructure to
support clean hydroelectric power to displace
the production of electricity from fossil fuels.
Ontario will also collaborate with the Government
of Canada to accelerate access to clean electricity
in remote Indigenous communities. This will
lessen dependence on expensive diesel fuel and
reduce greenhouse gas emissions and air pollution.
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QUÉBEC
KEY ACTIONS TO DATE

2015-2020 Transport Electrification Plan

Some of the key measures taken to date by
Québec, which has the lowest greenhouse gas
emissions per capita between the provinces in
Canada, include:

2013-2020 Action Plan on Climate Change
(PACC 2013-2020)
PACC 2013-2020 will reduce GHG emissions by
20% below the 1990 level by 2020. Among its
other measures, the action plan offers financial
help to the different stakeholders of Québec
society so they can reduce their energy
consumption, improve their practices, innovate
and adjust. The work surrounding the
development of the actions of Québec after the
2020 period is underway, in particular to reduce
GHG emissions of the province by 37.5 % below
the 1990 level by 2030.

2016-2030 Energy Policy
The Energy Policy will favour a transition to a low
carbon footprint economy, chiefly by improving
energy efficiency by 15%, by reducing petroleum
consumption by 40%, and by increasing the
production of renewable energies by 25%.
Québec is one of the world’s main producers of
renewable energy, which represents 99.8% of its
total electricity production.

2013-2020 Governmental Climate Change
Adjustment Strategy
The Strategy will mitigate the impact of climate
change on the environment, the economy and the
communities, and will strengthen the resiliency
of Québec society. The government of Québec
has, notably, invested in the Ouranos consortium
in order to get a better understanding of the
impact of climate change on its territory, and to
better inform the decision-making process and
the development of solutions.

Québec targets 100,000 electric vehicles on the
road in 2020 and one million in 2030. The zeroemission vehicle (ZEV) standard adopted in
October 2016 will encourage automotive
manufacturers to improve their offer of ZEV,
and the investments in electrification will allow
Québec to build up its available renewable
energies, its expertise and its world-class
know-how.
These measures represent a major contribution
at the Pan-Canadian level.

ACTION ON PRICING
CARBON POLLUTION
Pioneer in the use of cap-and-trade systems for
greenhouse gas emissions allowances, Québec`s
system has been linked to California’s since
2014, and will soon be linked to that of Ontario.
It represents the largest carbon market in North
America, and is often referred to as an example
of performance and rigour. Because it is based
on hard caps to reduce GHG emissions, it is a
robust and efficient tool to achieve the ambitious
mitigation goals Québec has set for itself for
2020 and 2030.
Furthermore, auction revenues from its
cap-and-trade system are entirely reinvested
in measures that will spur the transition of
Québec’s economy to a more resilient and
low-carbon one. This comprehensive approach,
tailored to the needs and specificities of
Québec, allows Québec to fulfill its leadership
role in the fight against climate change in North
America and internationally.
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COLLABORATION PARTNERSHIP
OPPORTUNITIES FOR CLEAN
GROWTH AND CLIMATE CHANGE

Recognition of the International Trade of
Emission Rights

The governments of Québec and Canada intend
to collaborate in the following priority areas in
order to fight climate change and allow clean
economic growth:

Electric and Public Transport
Support the development of the offer and
infrastructure of electric and public transport, by
completing various projects such as the
Metropolitan Electric Network (MEN), the
implementation of bus rapid transit (BRT)
systems between Montreal and Laval, the
extension of the BRT in Gatineau, and the
implementation of a BRT in Québec.

Contribute to the implementation of Articles 6
and 13 of the Paris Accord, to which the
accounting and disclosure principles of the
Western Climate Initiative (WCI) can contribute,
as well as within a possible agreement between
Canada and the United States regarding the
accounting and attribution of “internationally
transferred mitigation outcomes” as part of the
contributions determined at national level (CDN).
Québec will also share with the government of
Canada a detailed methodology, developed in
collaboration with California and soon Ontario,
in order to tabulate in its international reports
the emission reductions achieved by Québec
thanks to the carbon market.

Innovation and Adjustment to
Climate Change

Energy Efficiency and Conversion
Speed up the reduction of GHG emissions in
Northern communities, as well as on the Lower
North Shore and Magdalen Islands, by replacing
diesel with renewable energy sources for the
electricity supply of their free-standing network.
Promote the implementation of energy
performance and efficiency standards for new
buildings, as well as for the renovation of existing
buildings. Invest in the industrial sector to
improve the energy performance of fixed
production processes, by providing innovative
technologies and reducing the use of gases with
high warming potential such as
hydrofluorocarbons, which Québec will continue
to prioritize.

Promote innovation in green technology and GHG
emission reduction, and collaborate on
increasing the resiliency of the communities
affected by climate change, by assessing the
vulnerabilities and risks, adjusting land planning
and use, and designing sustainable projects.
Québec will provide its expertise to the initiatives
of the government of Canada, focusing in
particular on joint financing of prevention and
protection infrastructure against certain natural
disasters linked to climate change.

Pan-Canadian Framework on Clean Growth and Climate Change

GP 61
- 510
(Special)

NEW BRUNSWICK
landfills are capturing biogas and some are
generating electricity.

KEY ACTIONS TO DATE
Some of the key actions taken to date or under
development in New Brunswick include:

Transitioning to a Low-Carbon Economy:
New Brunswick’s Climate Change Action Plan
The Climate Change Action Plan outlines a bold
vision for New Brunswick and sets renewed GHG
reduction targets: 2030 target of 35% below
1990 levels; and 80% below 2001 levels by
2050. The plan also address other commitments,
such as the Canadian Energy Strategy, released
by the Council of the Federation in 2015, and
contains a Climate Change Adaptation Strategy
supported by actions to build resilience into New
Brunswick communities, businesses, infrastructures
and natural resources.
The Action Plan provides a clear path forward to
reduce GHG emissions while promoting economic
growth and enhancing current efforts to adapt to
the effects of climate change.

Locally-owned Renewable Energy Projects
that are Small Scale (LORESS)
In May 2015, the province introduced legislation
to allow local entities to develop renewable
energy sourced electricity generation in their
communities. This will enable universities, nonprofit organizations, co-operatives, First Nations
and municipalities to contribute to NB Power’s
renewable energy requirements.

Shifting to renewables in
electricity generation
Two fossil fuelled power plants were closed in
recent years – one coal and one heavy oil. Also,
300 megawatts of wind energy was installed in
the province and biomass fuel use in industry
was expanded to displace oil. Solid waste

These actions are allowing NB Power to achieve
the regulated Renewable Portfolio Standard of
40% of in-province sales from renewable energy
sources by 2020. This translates to
approximately 75% non-emitting by 2020
including nuclear.

Adaptation
The province has developed a progressive
Climate Change Adaptation Program including
assembling future climate projections, and
supporting climate impact vulnerability
assessments in communities and for
infrastructure. Adaptation projects also focus
on solutions building and advanced planning to
help reduce or avoid the costs of impacts such
as more severe and frequent flooding, coastal
erosion and storm events and disease and pest
migration.
Several projects are carried out in collaboration
with other Atlantic provinces, notably under the
Regional Adaptation Collaborative (RAC), which
involves federal support, as well as with the Gulf
of Maine Council and US partners.
These actions provide a strong contribution
to a comprehensive Pan-Canadian Framework.

ACTION ON PRICING
CARBON POLLUTION
The province will implement a made-in-New
Brunswick carbon pricing mechanism that
addresses the requirements of the federal
government for implementing a price on carbon
emissions by 2018 and that at the same time
recognizes New Brunswick’s unique economic
and social circumstances. The provincial
government will take into consideration the
impacts on low-income families, trade-exposed
and energy-intensive industries, and consumers
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and businesses, when developing the specific
mechanisms and implementation details,
including how to reinvest proceeds.
Any carbon pricing policy will strive to maintain
competitiveness and minimize carbon leakage
(i.e., investments moving to other jurisdictions).
Proceeds from carbon emissions pricing will be
directed to a dedicated climate change fund.

COLLABORATION PARTNERSHIP
OPPORTUNITIES FOR CLEAN
GROWTH AND CLIMATE CHANGE

Examples of possible targeted interventions
include programs that help: trucking fleets add
aerodynamic and other efficiency measures to
existing equipment; small- to medium-size
industry improve their compressed air systems,
boilers and lighting; commercial and institutional
facilities invest in heating, lighting and other
retrofits; and families retrofitting their homes to
reduce energy costs, with special treatment for
low- and fixed-income families.

Industrial Emissions Reductions
The Government of New Brunswick and the
Government of Canada will work to support
industrial emission reduction initiatives through
technology and energy efficiency improvements
while maintaining productivity. For example,
there are significant opportunities to reduce
emissions resulting from industrial production
in the Belledune area of New Brunswick.

The Government of New Brunswick and the
Government of Canada intend to collaborate
in the following domains of priority to address
climate change and advance clean growth:

Enhanced Electricity Generation
and Transmission System
New Brunswick will work with the other Atlantic
provinces and the Government of Canada to
advance opportunities for clean electricity
generation, transmission, storage and demand
management linkages across the region. This
will: improve access to non-emitting electricity;
support the phase-out of coal-fired electricity
generation; improve grid reliability and energy
security; and, consistent with fair market
principles, help provinces access export markets
for clean, non-emitting electricity.
This will contribute to both the Atlantic Growth
Strategy and Canadian Energy Strategy and
will build on existing regional coordination
efforts, leading to an integrated regional
electricity strategy.

Energy Efficiency
The Government of New Brunswick, in
partnership with the Government of Canada, will
seek to enhance energy efficiency programs by
targeting GHG emission reduction opportunities
across sectors and fuels.
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NOVA SCOTIA
KEY ACTIONS TO DATE

Energy Efficiency

Some of the key actions taken to date or under
development in Nova Scotia include:

The Environmental Goals and Sustainable
Prosperity Act (2007)
In 2007, Nova Scotia passed legislation
outlining principles for sustainable economic
growth, including a requirement to reduce GHG
emissions in the province to 10% below 1990
levels by 2020. The development and
implementation of the Nova Scotia Climate
Action Plan led to early action on the electricity
sector, the largest source of emissions in the
province. As a result, Nova Scotia has not only
achieved its target six years early, it has also
already met the Canadian 2030 target of 30%
below 2005 levels, and is on a track to continue
reducing emissions.

Nova Scotia’s Greenhouse Gas Emissions
Regulations
Nova Scotia was the first province in Canada to
place a hard cap on GHG emissions from the
electricity sector. These regulations, created in
2009 and enhanced in 2013, required the utility
to reduce GHG emissions by 25% by 2020, and
55% by 2030. This is a measured and flexible
approach which will enable a transition from coal
to clean energy in the province.

Nova Scotia’s Renewable Energy
Regulations
In addition to the hard cap on GHG emissions,
Nova Scotia also has a renewable energy
standard for the electricity sector. This standard
established requirements for 25% of electricity
to be sourced from renewable energy by 2015,
and 40% by 2020.

Nova Scotia has Canada’s first energy efficiency
utility, Efficiency Nova Scotia. This independent
organization has achieved an annual reduction in
electricity demand of over 1% since its creation.
It also administers comprehensive energy
efficiency programs for low income and First
Nations Nova Scotians. These efforts reduce
GHG emissions while supporting the growth of
the low carbon economy.

Tidal Energy
The Bay of Fundy and Minas Basin are home to
the highest tides in the world- every day, more
water flows into this bay than the output from all
the rivers in the world combined. Nova Scotia
has been supporting the development of these
tides as a source of clean, predictable and
reliable energy for Nova Scotians and as a clean
technology export. The Fundy Ocean Research
Centre for Energy (FORCE) now has a grid
connected 2MW tidal turbine with plans to
install more in the coming years.

Waste Management
Nova Scotia is also making efforts to reduce GHG
emissions by diverting organic waste from
landfills, recycling and creating a circular
economy. Progress on waste diversion is reflected
in a 30% reduction in greenhouse emissions
from the waste sector since 2002.
These actions are just a snapshot of what Nova
Scotians are doing to reduce GHG emissions and
provide a strong contribution to a comprehensive
pan-Canadian framework.

ACTION ON PRICING
CARBON POLLUTION
As part of the pan-Canadian benchmark for
carbon pricing, Nova Scotia has committed to
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implement a cap and trade program in the
province that builds on our early action in the
electricity sector.

Regional Electricity Grid Connections
Nova Scotia will work with the other Atlantic
provinces and the Government of Canada to
advance opportunities for clean electricity
generation, transmission, storage and demand
management linkages across the region.

COLLABORATION PARTNERSHIP
OPPORTUNITIES FOR CLEAN
GROWTH AND CLIMATE CHANGE
The Government of Nova Scotia and the
Government of Canada intend to collaborate in
the following priority domains to address climate
change and advance clean growth:

Energy Efficiency
Nova Scotia and the Government of Canada are
committed to partnering to enhance the existing
provincial energy efficiency programs for homes
and businesses with the objective of reducing
energy use and saving energy costs. This could
include expanded energy efficiency programs,
efforts to accelerate the electrification of homes
and businesses through heat pumps and smart
meters, district energy systems, as well as
electric vehicle infrastructure.

This will: improve access to non-emitting
electricity; support the phase-out of coal-fired
electricity generation; improve grid reliability and
energy security; and, consistent with fair market
principles, help provinces access export markets
for clean, non-emitting electricity. This will
contribute to both the Atlantic Growth Strategy
and Canadian Energy Strategy and will build on
existing regional coordination efforts, leading to
an integrated regional electricity strategy.

Renewable Energy Generation,
Transmission and Storage
Nova Scotia, in partnership with the Government
of Canada, will work together to advance
opportunities for renewable energy generated
from sources such as wind, tidal and solar, as
well as the enabling transmission and storage
infrastructure to ensure growth beyond current
technical limits. Research and development
capacity will continue to be strengthened.

Planning and Implementing Adaptation
Infrastructure
Nova Scotia and the Government of Canada will
work together and invest in projects to make
infrastructure more resilient to a changing
climate, and to help communities increase their
capacity to adapt to a changing climate.
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PRINCE EDWARD ISLAND
KEY ACTIONS TO DATE
Some of the key actions taken to date or under
development in Prince Edward Island include:

Climate Change Policy Framework
Prince Edward Island’s primary areas of strategic
focus for climate change fall into the themes of
built environment, transportation, agriculture,
conservation and adaptation. Prince Edward
Island is in the process of developing new
climate change strategies that will result in
further actions and initiatives to reduce GHG
emissions across the province, increase our
resilience to a changing climate, and advance
measures to strengthen and grow a prosperous
green economy in the province.
Prince Edward Island does not have a legislated
provincial emissions reduction target but does
contribute to the regional target set by the
Conference of the New England Governors and
Eastern Canadian Premiers (NEG-ECP). The
targets are 10% reductions from 1990 by 2020,
35% - 45% below 1990 levels by 2030, and 7585% reduction from 2001 levels by 2050. PEI
has realized a 9% reduction in GHG emissions
since 2005.

PEI Wind Energy
Prince Edward Island is a world leader in
producing clean electricity from wind. Prince
Edward Island boasts the highest penetration of
wind in Canada and 2nd highest in the world
next to Denmark. The Government of Prince
Edward Island has demonstrated a long-term
commitment and investments of $119 million to
wind energy.
The first commercial wind farm in Atlantic
Canada was developed by the PEI Energy
Corporation at North Cape in 2001. North Cape
was expanded in 2003, doubling in size.

In January 2007, the PEI Energy Corporation
commissioned its second wind farm at East
Point. In 2014, the Island's newest wind farm
was commissioned at Hermanville/ Clearspring.
As a result, Prince Edward Island now has a total
installed wind capacity of 78% of peak load,
which supplies almost 25% of the province’s
total electricity requirements.

Biomass
Prince Edward Island is home to Canada’s
longest-running, biomass-fired district heating
system. Operating since the 1980s, the system
has expanded to serve over 125 buildings in the
downtown core of Charlottetown, including the
University of Prince Edward Island and the
Queen Elizabeth Hospital. It has contributed to
the establishment of a local waste-wood fuelsupply market. The system burns approximately
66,000 tons of waste materials annually.

Coastal Erosion
Prince Edward Island has partnered with the
University of Prince Edward Island (UPEI)
Climate Research Lab to study coastal
vulnerability, including the award-winning
Coastal Impacts Visualization Environment
(CLIVE). CLIVE is an innovative 3D platform for
visualizing the potential future impacts of coastal
erosion and coastal flooding at local community
scales, on PEI and elsewhere, using past data
and Intergovernmental Panel on Climate
Change models.
The province has also invested in UPEI in its
development of an expansive, cutting-edge
coastal erosion monitoring network. This
research includes the use of drone and GIS
technology to quantify and assess erosion volume
of shoreline disappearance along Prince Edward
Island’s coastline.
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Environmental Awareness in Agriculture
As a key industry for Prince Edward Island,
agriculture is of particular consequence for
climate change and green growth. In recent
years, PEI farmers, watershed groups and the
fertilizer industry have been implementing a
4R Nutrient Stewardship program to encourage
the efficient use of fertilizer and help reduce
related emissions.
Island farmers have been making advances in
crop diversification, including testing potato
varieties that require less fertilizer and adding
nitrogen-fixing pulse crops which improve the
environmental sustainability of annual cropping
systems. The further use of robotics in dairy
farming and food additives in livestock
production is being employed to reduce
methane emissions.
Prince Edward Island is also the first and only
jurisdiction in Canada with a provinciallysupported Alternative Land Use Services
program. Currently, the program has converted
almost 4,000 hectares of marginal land from
annual crop production to perennial or
permanent cover.
These actions provide a strong contribution to a
comprehensive pan-Canadian framework and are
helping facilitate the transition to a low-carbon
economy.

ACTION ON PRICING
CARBON POLLUTION
Prince Edward Island will introduce a made-inPEI approach to carbon pricing which positively
contributes to climate change action while
benefitting Prince Edward Islanders and ensures
optimal conditions for continued growth of the
provincial economy. Prince Edward Island will
focus on measures that will meaningfully
decrease our GHG emissions and recognize the
particular elements of our economy.
Our approach will ensure consistent and
competitive alignment with efforts being made

across the country, including mitigation and
price initiatives in all provinces, especially those
in our region. PEI is committed to an approach
that will directly enhance provincial adaptation
and mitigation efforts.

COLLABORATION PARTNERSHIP
OPPORTUNITIES FOR CLEAN
GROWTH AND CLIMATE CHANGE
Prince Edward Island and the Government of
Canada intend to collaborate in the following
domains of priority to address climate change
and advance clean growth:

Energy Efficiency
Prince Edward Island, in partnership with the
Government of Canada, will pursue improved
energy efficiency for all sectors in the province as
outlined in the 2016 PEI Energy Strategy. The
Strategy and forthcoming Climate Change Action
Plan are key policy tools in reducing GHGs,
driving economic growth and creating jobs locally
and in the region.
Prince Edward Island is committed to engaging
in incremental actions through solutions for the
built environment, including businesses and
homes, as well as in new building construction.
It has been clearly illustrated by research in the
region that investing in efficiency is one of the
most effective means of delivering jobs and
economic growth widely – across sectors and
regions – while reducing emissions and providing
savings to consumers.
With a predominantly rural population and some
of the highest electricity rates in the country,
particular consideration will be given to lowincome Island families, and sectors that may find
the transition to a lower-carbon environment
challenging.

Clean Energy
Energy resilience and security and a move to
greater electrification are key priorities for the
province. Prince Edward Island, in partnership
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with the Government of Canada, will work to
expand its world-class wind resource, invest in
solar, and enable greater integration of renewable
energy through storage. Prince Edward Island will
work with the other Atlantic Provinces and the
Government of Canada to advance opportunities
for clean electricity generation, transmission,
storage and demand management linkages
across the region.
This will: improve access to non-emitting
electricity; support the phase-out of coal-fired
electricity generation; improve grid reliability and
energy security; and, consistent with fair market
principles, help provinces access export markets
for clean, non-emitting electricity. This will
contribute to both the Atlantic Growth Strategy
and Canadian Energy Strategy and will build on
existing regional coordination efforts leading to an
integrated regional electricity strategy.

Adaptation
With its 1100 km of coastline, Prince Edward
Island is uniquely vulnerable to climate impacts
and is positioned to advance innovative solutions
to make infrastructure more resilient to a
changing climate.

This research will advance better understanding
of influences on emissions and opportunities for
clean growth in key sectors of the Prince Edward
Island economy.

Transportation
Prince Edward Island relies on exports for
continued economic growth. The Prince Edward
Island economy is heavily reliant on ground
transportation for the movement of goods to
markets across Canada and around the world,
and the movement of people across the province.
The province has no rail system, large container
ports, or robust public transit. As the most rural
province in Canada, mitigation in transportation
is a difficult challenge.
Prince Edward Island and the Government of
Canada will work together on methods to support
an eventual move to greater electrification in
transportation, including corresponding work with
other jurisdictions in Canada. Proposed specific
areas of work include installation of public
charging infrastructure across the province and
in collaboration regionally where possible.

Prince Edward Island and the Government of
Canada will work together to act on findings from
disaster risk reduction planning and coastal
infrastructure assessment, and to improve
decision-making capacity to adapt to climate
change through planning, training
and monitoring.

Research and Development
Prince Edward Island and the Government of
Canada will work together to support research
and development on promising practices and
innovation in the areas of agriculture, marine
industries, and smart grid and micro-grid/
storage. Prince Edward Island provides an
ideal demonstration site for development in
these areas.
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NEWFOUNDLAND & LABRADOR
KEY ACTIONS TO DATE
Newfoundland and Labrador is making significant
investments to increase the use of clean and
renewable hydroelectric power in the province.
The Muskrat Falls hydroelectric development,
with capital costs of over $9 billion, will result
in 98% of electricity consumed in the province
coming from renewable sources by 2020.
Muskrat Falls will facilitate advancing by more
than a decade the decommissioning of the
largest thermal oil-fired electricity generation
facility in the province, reducing greenhouse
gas (GHG) emissions by about 1.2 Mt annually
(equivalent to more than 10% of the province’s
total emissions in 2015), and assisting other
jurisdictions to meet their GHG reduction targets.
To focus the province’s efforts to tackle climate
change, Newfoundland and Labrador has
adopted GHG emission reduction targets of 10%
below 1990 levels by 2020 and 75-85% below
2001 levels by 2050, and has endorsed, on a
regional basis, the Conference of New England
Governors and Eastern Canadian Premiers’
reduction marker range of at least 35-45% below
1990 levels by 2030.
To make progress towards these targets
Newfoundland and Labrador released a Climate
Change Action Plan in 2011 identifying
75 actions to reduce GHG emissions and adapt
to the adverse impacts of climate change.
Building on this work, Newfoundland and
Labrador passed the Management of Greenhouse
Gas Act in June 2016, creating a legislative
framework for reducing GHGs from large
industry, and has completed public consultations
to inform new provincial actions
on climate change.
These actions provide a strong contribution to a
comprehensive Pan-Canadian Framework.

ACTION ON PRICING
CARBON POLLUTION
The Government of Newfoundland and Labrador
and the Government of Canada continue to
collaborate to ensure that Newfoundland and
Labrador’s climate change plan, including carbon
pricing, is consistent with the goals in the PanCanadian Framework to reduce GHG emissions,
improves resilience to climate impacts, and
accelerates innovation and job creation.
This made-in-Newfoundland and Labrador plan
will address the province’s particular social,
economic, and fiscal realities. This includes
sensitivity to the particular circumstances facing
Labrador communities, and the need to consider
impacts on all remote and isolated communities,
vulnerable populations, consumers and tradeexposed industries, as well as the need to take
account of the province’s reliance on marine
transportation and the absence of lower carbon
alternatives.

COLLABORATION PARTNERSHIP
OPPORTUNITIES FOR CLEAN
GROWTH AND CLIMATE CHANGE
Newfoundland and Labrador and the Government
of Canada intend to explore collaboration in the
following priority domains to address climate
change and advance clean growth:

Renewable Energy
Newfoundland and Labrador and the Government
of Canada intend to jointly explore opportunities
to develop renewable energy, including such actions
as enhancing hydroelectric capacity, increasing
transmission infrastructure, and offsetting diesel
use in small-scale off-grid electricity systems.
These efforts will also seek to maximize
collaboration with other Atlantic provinces in the
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electricity sector, contributing to both the
Atlantic Growth Strategy and Canadian Energy
Strategy, and will build on existing regional
coordination efforts, leading to an integrated
regional electricity strategy.

Transportation
Newfoundland and Labrador and the Government
of Canada intend to jointly explore opportunities
to reduce GHG emissions in all parts of the
transportation sector, including electric vehicles
and associated infrastructure, on- and off-road
freight and industrial transportation, marine
vessels, and public transit.

Energy Efficiency
Newfoundland and Labrador and the Government
of Canada intend to jointly explore opportunities
to develop energy efficiency programming,
improve energy codes, and support fuel switching
in all sectors reliant on fossil fuels.

Adaptation
Newfoundland and Labrador and the Government
of Canada intend to jointly explore opportunities
to expand climate monitoring and adaptation
product and information development, as well
as best management practices.

Green Innovation
Newfoundland and Labrador and the Government
of Canada intend to jointly explore opportunities
in research and development in green
technology, including fostering innovation
networks and initiation of pilot projects.
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YUKON
KEY ACTIONS TO DATE

Addressing the impacts of climate change
(adaptation)

Some of the key actions taken to date or under
development in Yukon include:

x

Completing ten adaptation projects in the
areas of permafrost impacts to highways,
buildings, hydrological responses, and
agricultural capacity; flood risk mapping;
forestry implications including the
encroachment of mountain pine beetle
in lodgepole pine forests; and
bioclimate shifts.

x

With the Pan-Territorial Adaptation Strategy,
territorial governments are collaborating on
practical adaptation measures for the north.
Permafrost thaw has been a key focus.

Yukon Government Climate Change
Action Plan
The Yukon government Climate Change Action
Plan has four goals: reducing GHG emissions;
addressing the impacts of climate change;
leading Yukon action on climate change; and
enhancing our knowledge and understanding
of climate change.

KEY ACTIONS
Work to date in achieving Climate Change Action
Plan goals includes:

Reducing GHG emissions (mitigation)
x

Setting nine sector-specific targets in the
areas of transportation, heating buildings,
electricity, and industrial operations.

x

Completing a study of Yukon’s transportation
sector, and launching a Ride Share program
in partnership with the City of Whitehorse.

x

Supporting Yukon homeowners with the
Good Energy Residential Incentives Program,
which provides incentives to purchase high
efficiency wood stoves, boilers and
pellet stoves.

x

Carrying out detailed energy audits of
seven high-consumption Yukon
government buildings.

x

A Yukon Biomass Strategy to guide the
development of a biomass energy sector in
the territory.

Leading Yukon action on climate change
x Participating in international and national
climate change efforts that impact Yukon,
such as the United Nations Framework
Convention on Climate Change Conference
of the Parties (COP) meetings, including a
developmental opportunity for a Yukon
youth ambassador.
x Currently supporting the Yukon College to
develop a climate change policy course to be
offered by Yukon College.

Enhance our knowledge and understanding
of climate change
x Supporting development of the Climate
Change Indicators and Key Findings report,
an important source of independent
information that will guide action and
research on climate change in Yukon.
x Provide ongoing funding for the Northern
Climate Exchange at Yukon College.
These actions provide a strong contribution
to a comprehensive pan-Canadian framework.
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ACTION ON PRICING
CARBON POLLUTION

Energy Efficiency

The Government of Yukon recognizes the role of
carbon pricing in the pan-Canadian Framework
for Clean Growth and Climate Change.
Given Yukon’s particular circumstances, the
Government of Canada and the Government of
Yukon will work together to assess the
implications of carbon pricing in the territory for
its economy, communities and people including
energy costs, and to develop solutions together.
The Government of Yukon and the Government
of Canada will also work together to assess the
implications of carbon pricing in Canada on the
cost of living in Yukon. This will be an important
consideration for future policy development.
As outlined in the federal government's benchmark,
100% of the revenues from carbon pricing will
be retained by Yukon. Yukon government will
distribute these revenues back to individual
Yukoners and businesses through a rebate.

COLLABORATION PARTNERSHIP
OPPORTUNITIES FOR CLEAN
GROWTH AND CLIMATE CHANGE

Yukon government, in partnership with the
Government of Canada, will support energy
efficiency through the retrofitting of existing
buildings. Sound investments in retrofits and
new energy efficiency projects will be supported
by expanding the capacity for collecting,
analyzing, and reporting emissions data that will
help identify the areas of greatest opportunity
for reducing emissions.

Adaptation: Building Resilient
Yukon Communities
Canada’s Northern jurisdictions and the
Government of Canada are working together to
develop the Northern Adaptation Strategy. The
Government of Canada will partner with Yukon to
help build climate-resilient Yukon communities.
Research collaboration will build the knowledge
necessary for evidence-based decision-making in
community planning. Investments in
infrastructure will address known risks such as
infrastructure built on thawing permafrost.

Green Innovation and Technology

Yukon and the Government of Canada intend to
collaborate in the following domains of priority to
address climate change and advance clean growth:

Advancing Renewable Energy
Yukon government and the Government of
Canada will partner in advancing renewable
energy projects in Yukon. This will improve
the energy infrastructure in Yukon, including
developing new renewable energy sources to
provide clean energy for current and future
electricity needs.

Yukon government and the Government of
Canada will partner on new research and pilot
projects that will explore promising areas for
climate action in the north, such as seasonal
energy storage, cleaner transportation options,
and community-level renewable energy
generation.

It will also support remote communities in
diminishing their reliance on diesel for electricity
and will support the expanded use of biomass as
a cleaner option for heating in Yukon.
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NORTHWEST TERRITORIES
x Adapt renewable energy options and solutions
for cold regions

KEY ACTIONS TO DATE
NWT Climate Change Strategic Framework
The Government of the Northwest Territories
(GNWT) has committed to develop a climate
change strategy that takes northern energy
demands and the cost of living into account. It
will reflect commitments to reduce greenhouse
gas emissions, explore carbon pricing systems
and how to develop local alternatives such as
hydro, biomass, wind and solar.

The GNWT continues to take the following
territorial emissions mitigation actions:
x Work with our federal, provincial indigenous
partners and others to find solutions to
address diesel use in remote off-grid
communities including to develop the NWT’s
hydroelectricity potential to reduce GHG
emissions in the electricity sector.

NWT Energy Strategy
The GNWT is currently working on a new 10 year
Energy Strategy. The Energy Strategy will focus
on the affordability, reliability and environmental
impacts of energy in the NWT and will promote
energy efficiency, renewable and alternative
energy in the electricity, heating and
transportation sectors.

The GNWT continues to take the following
territorial adaptation actions:
x Support adaptation decision-making with
knowledge, information collection and sharing
x Build capacity to translate adaptation
knowledge into action
x Build climate-resilience through investments
in infrastructure
x Invest in land use planning, management
plans and building adaptation capacity and
expertise
x Support most vulnerable regions, conducting
risk assessments and completing hazard
mapping
x Reduce climate-related hazards and disaster
by developing disaster risk management plans

x Implement policies to support the adoption
of lower carbon and energy efficient
technologies.
x Implement policies to support industry and
large emitters in the adoption of lower carbon
and energy efficient technologies.
x Continue biomass initiatives and work towards
the development of a local forest and wood
product industry and develop local wood
pellet manufacturing as an alternate local fuel
source.
x Addressing energy use and GHG emissions
in government buildings and operations.
These actions provide a strong contribution
to a comprehensive pan-Canadian framework.

ACTION ON PRICING
CARBON POLLUTION
Through the Climate Change Strategic
Framework, the GNWT is exploring potential
impacts and opportunities that may arise from
pursuing different carbon pricing systems in
the territory.
The GNWT recognizes the role of carbon pricing
in the pan-Canadian Framework for Clean Growth
and Climate Change. Given the NWT’s particular
circumstances, the Government of Canada and
the GNWT will work together to assess the
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implications of carbon pricing in the territory for
its economy, communities and people including
energy costs, and to develop solutions together.
The GNWT and the Government of Canada will
also work together to assess the implications of
carbon pricing in Canada on the cost of living in
the NWT. This will be an important consideration
for future policy development.
As outlined in the federal government's
benchmark, 100% of the revenues from carbon
pricing will be retained by the NWT.

COLLABORATION PARTNERSHIP
OPPORTUNITIES FOR CLEAN
GROWTH AND CLIMATE CHANGE
The NWT will work with the Government of
Canada, in collaboration with regional partners,
to advance opportunities for clean electricity
generation, transmission, storage and demand
management linkages across the region.
This will: improve access to non-emitting
electricity; support the phase-out of coal-fired
electricity generation; improve grid reliability and
energy security; and, subject to fair market
principles, help the region access export markets
for clean, non-emitting electricity.
The NWT and the Government of Canada intend
to collaborate in the following priority areas to
address climate change and advance clean growth:

Taltson Hydro Expansion and
Transmission Links
The proposed Taltson hydro expansion is a small
scale run of river hydro project that could be
developed with little environmental impact next
to the existing power plant, on an already
developed river, and combined with a
transmission link to provide a green energy
corridor to our southern neighbours.
The expansion of the Taltson hydro facility would
help reduce Canada’s GHG emissions by
360,000 tonnes annually for 50-plus years.

The 60 MW expansion of the Taltson hydro
facility could be built in partnership with NWT
Indigenous governments, creating economic
opportunities for Indigenous-owned businesses
across the North. The NWT and Government of
Canada will undertake technical and feasibility
studies as a first step, including the NWT
launching the environment assessment process.

Renewable Solutions for Off-Grid
Diesel Communities
The Government of Canada and the GNWT will
explore opportunities for reducing reliance on
diesel in off-grid communities. For example,
the Inuvik Wind Project could produce between
2 and 4 megawatts of wind energy for the Town
of Inuvik. The project would reduce GHG
emissions by 4,300 tonnes per year and
eliminate the need for 1.3 million litres of diesel
annually in the largest diesel community in the
NWT, and help reduce the cost of living
for residents.
For other off-grid diesel powered communities of
the NWT, a suite of renewable solutions such as
solar and wind in combination with energy
storage systems and variable generators could
reduce diesel use and emissions by 25 percent,
an annual GHG elimination of nearly
3000 tonnes.

All-Weather Road Infrastructure for
Adapting to Climate Impacts
The safety and reliability of winter roads is being
impacted by climate change. Construction of the
Mackenzie Valley Highway from Wrigley to
Norman Wells would provide safe, secure, and
reliable access into the Sahtu region, helping
decrease the high cost of living in communities
and support the development of resources in
the region.
The Great Bear River is a priority as the seasonal
ice crossing is increasingly vulnerable to impacts
of climate change. Climate change is also
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limiting access to existing diamond mining
operations in the Slave Geological Province.
Construction of an all-weather Slave Geological
Province Access Corridor would reduce costs for
industry exploration and development in a region
that holds world-class deposits of natural
resources and continues to be a major
contributor to the Canadian and NWT economy.
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NUNAVUT
address both climate change adaptation and
mitigation issues.

KEY ACTIONS TO DATE
Some of the key actions taken to date or under
development in Nunavut include:

ACTION ON PRICING
CARBON POLLUTION

Energy efficiency upgrades
The Nunavut Energy Retrofit Program was piloted
in Iqaluit in 2007, and addressed all of the
government of Nunavut’s Iqaluit Government of
Nunavut-owned buildings. The one-time project
investment of $12.8 million has led to annual
savings in excess of $1.6 million and
1,594 tonnes of GHG reductions.
In combination with the conversion of three of
our facilities to residual heat, our GHG reduction
is approximately 4,100 tonnes, which is roughly
20% of those buildings’ total emissions.

Development of a Climate Change and
Adaptation strategy
Upagiaqtavut was developed in 2011 and serves
as a guiding document for the impacts of climate
change in Nunavut
(http://climatechangenunavut.ca/sites/default/files/3154315_climate_english_reduced_size_1_0.pdf).

Climate change databank
The Government of Nunavut is developing and
uses information technology to centralize and
increase the access to climate change
information, such as permafrost data and
landscape hazards maps. The information is used
to improve infrastructure planning and help
mitigate the effects of climate change across
Nunavut.

Climate Change Secretariat
The Government of Nunavut is establishing a
Climate Change Secretariat (CCS), which will
be the central point within the government to

The Government of Nunavut recognizes the role
of carbon pricing in the pan-Canadian Framework
for Clean Growth and Climate Change. Given
Nunavut’s particular circumstances, the Government
of Canada and the Government of Nunavut will
work together to assess the implications of
carbon pricing in the territory for its economy,
communities and people including energy costs,
and to develop solutions together.
The Government of Nunavut and the Government
of Canada will also work together to assess the
implications of carbon pricing in Canada on the
cost of living in Nunavut. This will be an important
consideration for future policy development.
As outlined in the federal government's benchmark,
100% of the revenues from carbon pricing will
be retained by Nunavut.

COLLABORATION PARTNERSHIP
OPPORTUNITIES FOR CLEAN
GROWTH AND CLIMATE CHANGE
Nunavut and the Government of Canada
intend to collaborate in the following domains
of priority to address climate change and
advance clean growth:
Nunavut and the Government of Canada will
assess the economic and technical feasibility of
electrification through hybrid power generation in
Nunavut’s communities. Hybrid power generation
would significantly reduce emissions while at the
same time ensure that Nunavut’s isolated
communities have reliable power.
Nunavut and the Government of Canada will work
together to develop a retrofit program to increase
the energy efficiency of public and private
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housing. Investment in safe and energy efficient
housing is a key component of building strong
resilient communities in the Arctic.
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