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net zero...why should we care
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also, people care...
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water costs...

EXTENDING MUNICIPAL WATER DEMAND FORECASTING CAPACITIES STEVEN RENZETTI AND DIANE
DUPONT, BROCK UNIVERSITY Published September 2015



...catalysis for local development



...community resilience



net zero what is 1t



Net Zero Energy Building: a highly energy efficient building that produces onsite, or
procures, renewable energy equalto its energy use.
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Building Energy Use isless thanorequalto Renewable Generation
Solar/ Wind/ Biomass/ Geothermal



Zero Carbon Building (ZCB) or Net Zero Carbon Building: a highly energy
efficient building that eliminates operational and embodied GHG emissions, bringing

them as close to zero as possible and reabsorbing, or offsetting, the equivalent ofany
remaining emissions.
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Net Zero Carbon Ready Building: a building that in the short-term emits net
carbon, however, includes a costed credible transition plan to eliminates operational
and embodied GHG emissions over time.
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Zero Carbon Balance: when the net emissions associated with embodied carbon, operational
carbon and avoided emissions are zero, or less, over the life ofa building (typ. 40 to 60 years)

CaGBC ZCB Standard v3



Carbon Emissions Types
 embodied - upfront :Ir operational :: embodied I gircular
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Operational Carbon: refers to the emissions associated with building energy use, as well as refrigerant
leakages during normal building operations.

Embodied Carbon: GHG emissions associated with the extraction, processing, transportation,
construction, operation and eventual disposal of a construction material and construction processes
throughout the whole lifecycle of a building



Credit: London Energy Transformation Initiative (LETI)



how can we get to net zero?



1. Play the Long Game

 Budget for the Cost of Ownership (Capitaland Operational)
e Complete a Life Cycle Cost Assessment
e Invest m energy/ operational carbon reductions

« Set Capitaland Operational budgets accordingly



The Cost of Ownership...




2. Do the HOomework

 Know what is working and not working m your facilities
« Complete Energy Audits and set benchmarks
e Share with others to develop best practices

e Provide the data to consultants



3. Setthe Standard

 Provide clear and measurable goals for consultants for

 Energy (eg 25 % below NECB 2020
 Operationaland Embodied Carbon (eg Net Zero -30%)
 Climate resilience

e ROI/NPV

e Commissioning/ M+V

e After completion

« Required IDP, LCCA, and LCA

e Consider 3" Party Verification



4. Be Part ofthe Solution

 Be prepared to be involved and make facility staff
avallable

 Participate m the LCCA and busmess case

* Participate m the Integrated Design Process



5. Focus on Low Cost/ Low Risk

. Building Orientation and Location

. Building Less

. Start with Passive (hp envelope)

. Efficiency (controls/ vid/ energy recovery)

. Electrification (heat pumps)

S O A W NP

. Renewables (PV, biomass, geoexchange/ geothermal)



6. Measure to Improve

e Collectthe data for Commissioning and M+V teams
e Use cahbrated energy models

 Celebrate the successes learn from the challanges
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A Net Zero Recreation Facility
Why not Mass Timber?

Robert Cesnik, ARCHITECT AIBC, MRAIC, LEED AP BD+C
Civic Principal HDR









Cost Neutral: In IPD delivery and public tender, we have
achieved cost neutrality through holistic consideration of material,
finishes and schedule.

Speed of Construction: Flexibility. Easily modified on site
and produces little waste. Prefabricated panels manufactured off
site.

Environmental Impact: 100 percent renewable carbon-
sequestering resource.

Safety and Performance: In the event of a fire, char allows
wood structure to be insulated from the fire. Seismic resilience.
High humidity environments: corrosion resistance.

Reduced Structural Weight: saves on foundation
> materials, time & cost.

Thermal Performance: Wood'’s natural insulating properties
= strong thermal performance.

Biophilic Design Benefits: Exposure to natural elements =
good. Raw material is fully finished.
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BASE BUILDING CARBON BALANCE (SCHEDULE A1-A5+D)
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MASS TIMBER CARBON BALANCE (SCHEDULE A1-A5 + D)
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Structural Framing









Integration
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Composite mass timber panels with
integrated radiant /MEP_systems



https://structurecraft.com/projects/okanagan-college-gym-wall-panels
https://structurecraft.com/projects/okanagan-college-gym-wall-panels

Penticton Lakeside Resort

Penticton, BC
2018















Lake Cowichan Sports Arena

Lake Cowichan, Vancouver Island, BC
2010









Aldergrove Community Centre
Langley, BC
PAONRS






Delbrook Community

Recreation Centre

North Vancouver, BC
2017
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Paul Reynolds Community

Centre, St. John’s, NL
2013
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ﬁ:ﬂ 450+ Recreation Buildings in BC

WHAT WE ﬁ;ﬂ 4500+ Recreation Buildings Canada

KNOW TO
BE TRU E A All Carbon Zero by 2050

It Can Be Done
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Existing Building
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Net-Zero Carbon
Mass Timber
Heat Pumps
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Heat Recovery
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Rotary Park Pool
Oshawa

Summer
Operation
Heat Pump Pool

Heating
Electric
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how can we get to net zero?



1. Play the Long Game

e Budget for the Cost of Ownership (Capitaland Operational)
e Complete a Life Cycle Cost Assessment
* Invest m energy/ operational carbon reductions

 Set Capttaland Operational budgets accordingly



The Cost of Ownership...




2. Do the Homework

 Know what is working and not working in your facilities
« Complete Energy Audits and set benchmarks
e Share with others to develop best practices

e Provide the data to consultants



3. Setthe Standard

 Provide clear and measurable goals for consultants for

Energy (eg 25 % below NECB 2020

Operationaland Embodied Carbon (eg Net Zero -30%)
Climate resilience

ROI/ NPV

Commissioning/ M+V

After completion

e Required IDP, LCCA, and LCA

e Consider 3" Party Verification



4. Be Part ofthe Solution

 Be prepared to be involved and make facility staff
available

 Participate m the LCCA and busmess case

* Participate m the Integrated Design Process



5. Focus on Low Cost/ Low Risk

. Building Orientation and Location

. Building Less

. Start with Passive (hp envelope)
Efficiency (controls/ vid/ energy recovery)

. Electrification (heat pumps)

. Renewables (PV, biomass, geoexchange/ geothermal)



6. Measure to Improve

e Collectthe data for Commissioning and M+V teams
e Use cahbrated energy models

 Celebrate the successes learn from the challenges
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