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BACKGROUND
Places, Spaces and Possibilisasesearch projeded by Rob Newedf Royal Roads Universityorking
in collaboration withan Pickett®f Quest Universit€anadad The projecexplorescommunity planning
tools that can provide comprehensiwenderstandingof the implications of developing Squamish in
different wayslt consists of twamajoroutputs.

PHASE | Develojing and usng a systemsmodel’> and a series of communitgevelopment

scenariogo examine potential outcomes of developing Squamish in different ways

PHASE lIDevelopng tools for communicating the community scenarios and model outcomes,
namely an interactive tool foexploring model outcomes anealistic interactive
visualizationshat show howthe scenariosvould appear in certaineighbourhood

Phasel has been completed, and it consisted of four stages:

1. Designngasystem modeand @mmunitydevelopment scenaridsased on discussions with
local government and community stakeholders

2. Modelling outcomesf the communityscenariogo gain insight on the social, economic and
environmental implications of different community development approaches

3. Asseskigthe modeRd NBf S@F yOS | yR dza SPaifgyv&dment Fnd NJ LI
community stakeholder feedback

4. Refining the community scenarios and systems model based on the feedback
Previous reports have captured methods and results dirtehree stagesf Phase listed above**

This report focuses on the fourdimd final stagef Phase the refinement of the model and scenarios.
We expect to complete and report on Phase Il in the fall of 2019.

1 We would also like to acknowledge the contributions of Professor AnoflRdgal Roads University.

2 Systems modelling refers to the use of motizlsnderstanccomplex processes. In this projgbe systems modahaps
relationships betweedevelopment patterns/approaches and factors related to human and environmentdlevejl The
model and extensive data are used to quantitively estimate indicators associated wiibingl|

3 Newell, R.and Picketts, I.M. (2018)Spaces, Places and Possibilities: Summary of systems model and scenario
developmentRoyal Roads Universitytps://www.crcresearch.org/sites/default/files/imce/robertgnewell/
SpacesPlacesPossibilitf&senarioDevelopment_May2018.pdf

4Newell, R.and Picketts, I.M. (2018ummary of community systems modelling and focus demgibackRoyal Roads
University https://www.crcresearch.org/sites/default/files/imce/robertgnewell/SpacesRlBossibilities

ScenarioModelling_February2019.pdf
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SYSTEMS MODEL ANBDIGONITYSCENARSD
Systemsand CommunityScenarie Modelling

The systems model and community scenarios were develtypsdd ondiscussions with local
government and community stakeholders. These discussionisred during greliminary project
scoping meetingvith t KS S5 A&GNAOG 2F {ljdzr YAAKQA [/ 2YYdzy Al
(March 2018, anda broader community stakeholder meeting, inahgdpeoplefrom non-profit, local
government business interests, develm@nt, public transportation and academia(April 2018) A
community systems model angéd scenarios were developed following th&cussionsThesescenarios
consised of the following

1. Lowdensity residential development

Concentrating densification on the downtown area

Highdensity neighbourhood node development

Medium-density development consisting of a mix of different housipgg

Medium-density development, and developing on hills and slopes to reserve valley floor land fo
commercial and agricultural purposes

a s wn

Scenario modelling involved the use of ArcGIS, amebitvedthree majorsteps:

1. Developing baselirseenariog Thecurrent conditionsn Squamish (i.e., population distribution,
employment, services and amenities, green spaces, etc.) were mapped using data primarily
retrieved fromthe Statistics Canada 2016 Census and the Squamish Open DataaRdttas

ASNBSR Fa | G/ dZNNByid . FaStAaySé ahesSiymdNg 2 ¢
developmentwere added based on planned developm@d per the Squamish Development
Showcase Mgpand thiss SNIWSR | & | aCdzidzNB . aStAaySé ao

2. Building commuity development scenarigsThefive community scenarios were built upon the
Future Baseline. These scenatieed a medium growtlpopulationprojection whichestimates
{ lj dzI Ypopukt@riwill be34,000 by 20368 The Future Baseline scenario can accommodate
29,920 peopleandthus scenario modelling involved distributing approximately 4,100 people
around the community in different wayBased on discussions in the preliminary scoping
meeting, the building of thescenarie and distribution of the populatiofocused onthree
neighbourhoodsn particular Loggers East, Garibaldi Estates, and Dentville.

3. Modelling community outcomesT herelationships and elements in tegstemsnodelinformed
whatand how community outcomeshould be measured in a quantitative modelling exeréise
review of academic and grey literatudentifieda series of measurement methgtiandthese
were applied to measure relevant outcomes and indicatorsdoh of thescenarios.

5 District of Squamish (2017). District of Squamish OCP Update. Phase 3: Community engagement summary report.
https://squamish.ca/assets/O&Feview/Phas8-EngagemensSummaryFINAkwith-ADDEND&Sep7.pdf

8 For more information on these methods, see Neasatit A O1 SGG1&aQa oHAampOd NBLERNIY {dzYYl
modelling and focus group feedbabkips://www.crcreseach.org/sites/default/files/imce/roberignewell/
SpacesPlacesPossibilitf&=senarioModelling_February2019.pdf
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Focus Group Feedback aRdfinemenbf the Systemdodel and Scenarios

Anotherfocus grougonsistingf local government and community stakeholdees heldn In October
2018to gain feedback on theesults of themodelling exercise. Sonoé the participants were involved

in the previous focus group session and some were new to the project. Following the focus group, furth
feedback was obtained through meetings with thés & G NA OG 2 F { ljdzr YA anH Qa
Infrastructure Departmern@nd BC Transifveral themeswvith important implications forefining and

using the model as a tool for public engagement and planning were idefrioiredhis feedback, and

the model and scenarios were refined accordingtg themes andactionsemployedfor refining the
model and scenaricre discussedbelow.

Rethink what density means in terms of building heigfitse mixeelse developments modelled in
the high-density scenariosere 8 to 10 storeys tathowever, it was noted that this was beyond what
g2dZZ R 0SS O2YyaARSNBR dal OOSLII | 6t $Bulding heighslp dmt Y A & K
exceed 6 storeyand follow a more gradual gradient from high to low density retimdyuildings
Redesign thlmw-density scenario with a different spraw! pattehelow-densityresidential scenario
depictedsprawl extendhg upward through Paradise Valjgyowever, it was noteduch growth in
the floodplain is unlikelyThe refinedow-densityscenario modela more realistic sprawl pattern,
involving developmergastand northeastrom Garibaldi Highlands

Combinethe highRSy aA e &aO0SylI NA2& (2 ONSBEilfivéas dotecitifantidt S
high-density scenario should involve a combination tbé scenariosfocused onconcentrating
densification on the downtown areand the high-density neighbourhoodnodes. The refined
scenarig includethis combinationand itinvohes further densification of the downtown core in
addition to neighbourhoodensification

Incorporate conservation and ecological vagiadrequent topic of discussiamthe focus grougvas
how the modelackedecological concerns and conservation vallresesponse to this feedback, new
elementshave been added to the systems mqdetluding encroachment on habitat and riparian
connectivity for specieat-risk such as the Pacifidater Shrew and theNorthern Red-leggedrog. In
addition,somescenari@ were developedvith greatersensitivty to localhabitatin orderto reflect
howecologicaValues could/would be incorporated into lange planningln particularthe mapping
of the scenarios in Loggers East was done in a manner that avoidsiéealopment in the riparian
corridor.The potential of including ecosystem services related to carbon sinks was also discussed
the focus groupand accordingly, th@odelnow includeshe lossof storedcarbon and sequestration
dueto the developmenbf natural spaces

Consider how technological and economic trends may influence community outddreesodelling
exercise projects two decades into the future, and itdvssussedhat certain trends may affect the
estimated outcomesThemodel exploremill identify some of these trends and how they relate to
modeluncertaint; however the refined modehasalso incorporatd trends such as theffects of
increasng housing prices on affordability



Incorporate climate adaptation into the moddiocus group feedbadkcluded comments odlimate
adaptation planningn particulaflood and wildfire managementhe refined model includes climate
adaptationconsiderationssuch aghe percentage opopulation living in the floodplain below an

elevation of 5n andthe amount ofresidential spacéand residents) locatedithin a 30m buffer of
wildfire fuef (i.e., forests).

RR Y2NBE LJ I yySR 2¢iwadshdted that the scenafidsésuld indoiporate anbie
schools and transit routes tmetter represent likely future conditions in Squamish.elementary
school was added in Paradise Valteyeflect plansfor the area® In addition, transit routesvere
extended(and bus stops were addest) thatthe main downtown bus exchange is in the Oceanfront
neighbourhoodand busesalsorun throughWaterfront Landing and Scotts Cresceftted_oggers
Eastroute¢ that was added to the original scenarios wiéerad as well, and in the refined scenarios,
it travelsinto the neighbourhood rather than just down Loggers l(as@aspreviously modelled)

lllustrate the key differences between development direaiBosus group feedbadkdicated that it

was somewhat challenging to see the differences between the scemdugoslooking at the model
outcomes This is largely a function of our decision to use a moderate population growth estimate
for each scenario, whicmeans that only the growth beyond the future baseline (approximately
4,100 people) differs between the scenaridbeinteractive model explorer will be a useful tool for
highlighting these differences; however, it is also worth noting that the refined scenarios consist of
only three rather five scenarios. Reducing the number of scenarios makes the model simpler, thus
af 26 Ay 3 F2NJ Of SI NENJ O2YYdzyAOlFr A2y 2F GKS aa
development directiondn addition, some of calculation methods have changed to better capture
differences between scenarids

Consider what community developmentnscios mean when implemented on the grogr&howing
the extent of neighbourhoodevelopment andedevelopment in the scenaridsrough mapsvas
noted to be a useful To highlight thisnodel outcome,total area of new developmentand
redevelopmentice., developmentompared toCurrentBaselineare nowgivenas modebutputs,

andusersof the model explorewill be able to see these valuaglengidethe mapsfor each of the
respectivecommunityscenarios

7 District of Squamish (2016). Zoning Bylaw Update 2016://squamish.ca/yourgovernment/projectsid-
initiatives/completeebrojects/2016completedprojects/zoningupdate2016/

8 FireSmart Canada (2018). Wildfire Exposure Assessment: A planning tool for identifying values at risk and prioritizing
mitigation dfort. FireSmart Canada, University of Alberta, and Alberta Wildfire Management Branch.
https://www.firesmartcanada.ca/images/uploads/resources/FBogixeAssessment_Sept2018.pdf

% Somefuture school sitediscussediuring the focus group were not added to the scenarios because they were either
contingent omew residential developments that were not modelledy, Cheekeye Fan and Cheema Lands) or no
information could be found on the plans to build the sciteal., Quest University)

10 For examplecommuting bywalking and biking/as originally calculated ngidistanceintervalswhere a percentage of
commuters were expected to walk/bike if their commute falls within a certain interval. The refined modelusstead
commutingdistancecurvesthat more accurately model relationships between distance of comendeercentage of
trips done via active transportation.
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Refina Systems Model

Hements and relationships were added to the systems madeal these resulted innew model
outcomessuch awvildfire management, floodplain management, biodiversity and carbon sequestration.
These outcomesvere measured b{respectivelyspeakinggalculathg population living near wildfire fuel
(i.e.,wood, forestg, population living in loselevation floodplain, residential encroachment on species
at-risk habitat (i.e., Pacific Water Shrew and Northernl®gged Frog), and loss sibred carbonand
annual uptake of carbondioxide due to developingnatural areas that serve asarbon sinksAn
interesting tradeoff can be observed between tialdfire and floodplain management outcomes when
applying the model to Squamish contbetausedeveloping in hill ahslope areas move people out of

the floodplain but placgthem in closer proximity to forests.

Figure 1Refined integrated systems model for examining community scenarios
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RefinedCommunity Scenarios

Scenario efinement resulted in threeommunity scenarigasvhichcombined elements of the original
five but (somewhat) differed in terms of building types aelelopment patterns. Awith original
modelling exercise each scenario targeted a population of 34,0hd the Future Baseline
accommodate 29,920 peoplethus,scenario moddihg involved distributingopulationin a community
where88% of peopléi.e.,29,920 out of 34,000are already established

As noted in theSystems and Community Scenarios Moded@agion, population distribution in the
original community scenarios primarily focused on the neighbourhood®ggers East, Garibaldi
Estates and Dentville The refined scenarios took a similar approactthow theyalso involved
distributingthe proje¢ed population that is not accommodated by the Future Baseline throudjinese
three neighbourhoodsn different ways. bwever, as per the focus group feedbaskme ofthe
scenarios also involvedcreasing density in thdowntown area and thus thedowntown population
varied depending on the scenaribable 1 displays thHecalneighbourhood populations for the refined
scenarios, and detailed descriptions of these scenarios are given in the sections below.

Table 1Squamish anabtal neighbourhoodgpulations for different community scenarios

Scenario Squamish Loggers Dentville Garibaldi Garibaldiand  Downtowrt?
East Estates East Highland$

Current baseline 19,608 213 1,391 1,182 3,947 2,261

Future baseline 29,920 796 1,829 1,450 4,252 6,193

Highdensity

neighbourhood 34,013 1741 2,303 3,437 4,252 6,880

nodes

Mediumdensity

and increased 34,013 1230 2,372 4,181 4,270 6,569
agriculture

Lowdensity

residential 34,001 796 1,829 1,450 8,333 6,193

development

U@l ad | AFIKEFYyRaé NBFSNER (2 (GKS FNBF y2NIK YR -détacNdi K S| &
housing in the Lowlensity Residential Development scenario.

12 populations in downtown for the Current Baseline and Future Baseline scenarios are different from those presented in thi
previous report because Waterfront Landing was previously included in this calculation but has beed lexdLitbas
been excludedo better represent the downtown area as a cohesive neighbourhood unit in terms of geographical
boundaries, densification approach and transit service.
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Highdensityneighbourhood nodeg This scenario combined aspects of thiginalscenaris that
involved densifyingeighbourhood and downtown Loggers East, Dentvjlend Garibaldi Estates
were redeveloped as higlensity walkabl@aeighbourhooccommunities with local amenitiegnd
development was placed toward transit linedriorease transit access and viability. Densification
redevelopmentwas also done downtown, lvere new mixeeuse apartment, townhouses and
duplexesvereadded Buildingslid not exceed storeys, and densification folledia gradienfrom
6-storey buildings to lowiseapartmentsto medium density (e.g., townhouses, duplexes).

This scenario include the most commercial space of all threed thus it also captures the
commercial aspect of the origimammercial andgriculturalenhancemenscenarioMixed-used
buildings were added tooggers East, Dentvjli@aribaldi Estateand downtown, and Lagrs East
Ay Of dzZRSa | danixédsaubiNikg that$syprimsdlys&commercidlpark and community
garden werealsoaddedto Loggers Eas$br the increased local populatioand these were placed
under the transmission lingvhichis acceptable land use in transmission corritfprkt is worth
noting that bie scenariavasdesignedspecifically to minimizencroachment on riparian habitat.

Figure2. Development patterns for the higlensity nelghbmrhood node scenario
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13BC Hydro (2017). BC Hydro rights of way guidelines: Compatible uses and development near power lines.
https://www.bchydro.com/content/dam/BCHydro/custorportal/documents/corporate/safety/rovguidelines2017.pdf

-7-


https://www.bchydro.com/content/dam/BCHydro/customer-portal/documents/corporate/safety/row-guidelines-2017.pdf

Mediumdensityandincreasedagricultue ¢ This scenario combined elementstadf originalmedium
densityand agricultural enhancement scenarios, @ng@imed to densify whil®oth maintaining
Gavyrtt G2oyé¢ OKI NI Ol Sshdce BDemvilld Gabbldi Esiatesig singld NJA O «
detached housing areas of downtowuere redevelopedi 2 T2ttt 2¢ | aGYAaaay3
form, whichconsists o mix of duplexes, fourptes, multiplexes, townhouses, bungalow court and
semidetached housesSome commercial spaveas addede.g., amixeduse building in Dentvilje
however, most ofhe development in these neighbourhoodas comprised oksidentiabuildings

ThelLoggers Eastas developed in a different mannter the other neighbourhood$viuch of the

valley flooiin the neighbourhoodvasdesignatedor smaliscaleagricultue. A fewtownhouses and
amixeduse buildingvere addedhear Loggers Lanbut mostresidertial developmentvasdone

on sloped/hilly parcelsfolloning a density similar to the Skyridge development (i.e.;rlsevand
townhouses)ThelLoggers Eagtarkthat wasadded to the highdensity scenario was alswluded

in this scenario, bubecause tks scenario involves a lower population densityoggers Easthe

localcommunity gardenvas notincluded

Figure 3Development patterns for theediumdensity and increased agriculture scenario
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Lowdensity residential developmentThis scenarigs similar to the lovdensity scenarian the
original modelling exercise mow all dwellings built beyond the Future Baseline wsirgyle
detached unitshoweverthe development patterns differ. Instead of developing parcels northward
up Raradise Valleyas done in the originaxercise) the refinedlow-density scenario models
NEaAaARSYUAlIf RS@St2LIVSYyld 2dziaARS GKS 5A&0GNR O
boundaries in areas east and northeast of the Garibaldi HighRRedsntial development added
to this areaassumed a density 6f2 units per hectare, which falls betwebe densitieof Garibaldi
Highlands and CrurepWoods.The scenario focuses primarily on residential development, and no
commercial, parks, gardens ohet amenities were added beyond the Future Baseline.

Figure 4Development patterns for the lestensity residential development scenario

Modelling Outcomes

As with he first modellingexercise extensiveoutput was produced through the scenario modelling
work, and this reportonly features asamplethat is represenative ofeachof the majorcommunity
outcomesseenin the systems model (see FigureThe fullset model outcomes will be available through
the model explorer.

The high-density and mediurdensity scenariosshowed similar trendswith severalof the model
outcomes, such adransit accessibility/viabilityuser densityaround local parks,pressure on wildlife
habitat, and living within floodplain and wildfire zoness Téperhapsunsurprising as botkcenarios
follow a similar distribution of populatip@andmore dramatic differences can be seen with the-low
density scenarithat involvesa significantly different development pattdfire., cevelopnglandoutside

of growth management boutaries) Howeverthis being said, soméifferences can be seen between
the high andmediumdensity scenarigparticularlyin terms ofoutcomeghat relateto local commercial
development andesidentialdensity aroundommercial areassuch as business viability, commuting by
walkingbiking, and vehiclbased emissions.



