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Präsentationsnotizen
Hello, my name is John Madden, I am the director of sustainability and engineering, in Campus and Community Planning at the University of British Columbia. It is my pleasure to present to you UBC’s Climate Action journey toward net zero carbon emissions. 
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The presentation will outline UBC’s journey toward carbon neutrality and net zero emissions. I will start by setting the context, outlining the role of climate action planning for investments at UBC and the big bold moves that have helped advance UBC towards achieving its climate goals. 
I will also describe the key factors in helping to advance toward carbon neutrality 
I will finish by providing a “look forward” as we chart out Climate Action Plan 2030 which identifies an accelerated path toward net zero emissions. 
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UBC CONTEXT

Vancouver Campus

1000 acre campus

44,000+ students (FTE)
13,000+ staff and faculty (FTE)
20,000 residents

500+ buildings

15 million sf building floorspace

80,000+ daytime population
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With a daytime population of cresting over 80,000 people we are essentially a small city.  We have a unique governance arrangement in which the University owns the land, and UBC is empowered with the ability to develop policy that governs land use and administers the regulations for over 500 buildings. UBC owns and manages its own infrastructure and utilities providing energy, water and sewer services across the campus. As a result we have the oversight and a underlying interest to ensure our campus operates as sustainability as possible. 

UBC is a large top tier research university with a large land endowment of over 1000 acres.  

402 hectare campus  (over 1000 acres)
44,000+ students (FTE)
13,000+ staff and faculty (FTE)
20,000 residents including student housing and market housing
500+ buildings 
15 million square feet building floorspace
60,000+ daytime population 





UBC OVERVIEW

ALIGNMENT OF GOVERNMENT POLICY =

€

Climate Action Plan 2020

PAN-CANADIAN FRAMEWORK

on Clean Growth
and Climate Change

Canada's Plan to Address Climate
Change and Grow the Econamy
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The path towards carbon neutrality is always smoother when there is strong alignment of government policy. In 2008, the province implemented North America’s first broad-based carbon tax, proving that it is possible to reduce emissions while growing the economy. British Columbia inaugurated its carbon tax on July 1, 2008 at a rate of $10 (Canadian) per metric ton (“tonne”) of carbon dioxide. The tax increased incrementally and now remains at $40 per tonne of CO2e. 

In 2016, the Canadian government introduced The PAN CANADIAN FRAMEWORK ON CLIMATE CHANGE. The framework introduced an explicit price-based system, starting at a minimum of $10 per tonne in 2018, and rise by $10 per year to $50 per tonne in 2022. The framework gave the Provinces the flexibility to develop their own carbon pricing system and since BC’s carbon price in place that actually exceeded the federal requirement until 2022 at which point, both the federal and provincial carbon price would be $50 per tonne. 
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In 2010, UBC’s President at the time, Stephen Toope announced an ambitious series of climate action targets to reduce the university’s green house gas emissions by 33% below 2007 levels by 2015; 67% below 2007 levels by 2020; and 100% below 2007 levels by 2050.  These targets focus on scope 1 and 2 emissions. 

These targets accelerated the Province’s of British Columbia’s own targets by achieving the 33% reduction 5 years ahead of schedule. The 67% reduction target essentially doubled our emission reductions in another 5 years by 2020 and zero emissions by 2050. These are some of the most aggressive green house gas reduction targets set by a university. 
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While setting targets are important, the reality is that you can only achieve these targets through commitments, investment and action. 
The excitement of this Climate story is around the achievements. 
Meeting and exceeding Climate Action Targets requires coordinated efforts 
Behavioural change and enhancing the campus culture of sustainability
Energy Supply – district energy / bioenergy upgrade (BRDF) 
Existing building  - continued Tune-Ups
New Building Design (Green Building Plan)
We expect to achieve a ~60% reduction by 2020 due to the BRDF expansion as well as ongoing DSM (Demand Side Management) projects. 
The advancement towards our targeted reductions is happening despite a 21% increase in building floor space and a 32% increase in full time students. 
Transportation is not part of the emissions target above. Emissions from staff air travel are considerable, some studies are underway to determine potential reduction opportunities in this area.
UBC has a number of plans that support the overall CAP 2020:
ZWAP
CEEP
Transport Plan
GBP
Building long term resiliency	
Aim to create a pathway for net-positive buildings
Incremental steps to support current policy such as the CAP




ADVANCING TOWARD ZERO CARBON ¥

Academic District Bio-energy Research _ C_ont_inuous_ _
Energy System and Demonstration Optimization Building
Facility

22% GHG 11% GHG

Reduction Reduction over 72+
(12,000 tonnes GHGl/yr) (8,000 tonnes GHGl/yr) buildi ngs

(4,000 tonnes + 3,000 tonnes
for new green bldgs)
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Academic District Energy System (ADES)
This major infrastructure renewal project helped transition UBC away from its original steam powerhouse which had a high seismic risk and presented a maintenance liability of $190 m. The project replaced 14 km of 90 year old steam piping and converted 115 + buildings to a high efficiency hot water district energy system, built award-winning high efficiency Campus Energy Centre to replace (and decommission) old steam plant. 
Total cost: $88 m 
Project benefits: improved overall energy efficiency by 24%, saved over 270 million litres of water and helped UBC reach its 2015 Climate Action Target 

Bioenergy Research and Demonstration Facility
Each year the Bioenergy Research and Demonstration Facility (BRDF) converts approximately 9000 tonnes of locally sourced clean wood waste to produce over 25% of the total campus thermal energy (building heating and hot water). An expansion is for this facility is under construction and is anticipated to be completed by early 2021, which will significantly reduce our GHG emissions and our reliance on fossil fuels such as natural gas for heating.


Annual Retrofits and Continous Optimization Program (also branded as the Building Tune-up Program)  
The Continuous Optimization program is a partnership with our electricity utility BC Hydro. Over $50m spent annually on upgrades and retrofits, much of which addresses building energy efficiency and GHG impacts.
Tune-up program Launched in 2010 the program has re-commissioned (tuned up) 72+ buildings to reduce energy and emissions on campus by 10 percent
The program is led by EWS and supported through the BC Hydro funding of Energy Manager and savings are re-invested into existing buildings to ensure they are performing at optimal levels. 
This program will re-commission the 72 largest academic buildings. Branded as “Building Tune-Up for the UBC community”.  

Just as a vehicle requires regular tune-ups to run smoothly, buildings need tune-ups too.  Over time, building systems operate less efficiently and use more energy than they should to satisfy occupant comfort, heating, cooling and lighting requirements.  


Re-commissioning program designed to optimize the performance of existing buildings with DDC control and energy metering.

EXTRA INFO 
Combined with improved behaviour change programs and a program to re-commission laboratory air flows, C Op is targeting a 10% reduction in core building GHGs.  

Phase 1 complete: 19 buildings.
Phase 2 and 3 Investigations complete. 
Implementation to start this year on Phase 2 with Phase 3 starting in 2016

This $27-million project is a Campus as a Living Lab partnership with Nexterra and GE, the first North American demonstration of a biomass gasification thermal and co-generation system.

UBC research collaborators include the Institute for Resources, Environment and Sustainability, the Clean Energy Research Centre, the Centre for Interactive Research on Sustainability, the faculty of Applied Science and the Sauder School of Business. It is hoped this innovative research platform will yield valuable new knowledge in the clean energy sector. 

30% of the funding came from UBC Operations based on the avoided cost of Natural Gas and electricity. The combined heat and power plant was designed to reduce campus GHGs by 9% through reduced use of natural gas for heating and is set to achieved an 11% reduction in 2014/15.  The facility is operated by UBC Operations.

The thermal process started up in 2012 and requires about 2-3 trucks per day depending on the moisture levels in the wood fuel. After running 200+ hours on biomass syngas, the 2MWe cogen operation was converted to a dual-fuel process and currently runs on Renewable Natural Gas.

A community engagement process was undertaken to ensure UBC had the social license to operate this bioenergy plant. A stringent air emissions monitoring program and stakeholder committee were put in place to continuously monitor emissions (NOx, Particulates, etc.)

Probably the best waste heat recovery example we have is behind the BRDF where we capture 1MW of thermal energy and inject it into our hot water heating loop serving campus. This example also illustrates the benefits of using lower temperature hot water (compared to steam which could not make use of this energy source) I don’t have good image but will get one for you. 
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INSTITUTIONAL BUILDING TARGETS
)

® New institutional buildings will meet incrementally

/ reduced energy targets to be Net Positive Ready by

@® Target: Reduce average building thermal energy us
intensity (TEDI plus DHW) for campus buildings by
to 75 kwh/m2/yr by 2050.

@® Target: Reduce the performance gap between moc
and metered energy use in new institutional buildi
75% within three years of occupancy by 2020


Vorführender
Präsentationsnotizen
To help advance toward our net zero carbon goal we have also introduced new institutional energy and carbon intensity targets. The target is to reduce average building thermal energy use intensity for campus buildings by 50 percent to 75 kwh/m2/year by 2050. 

The other target is to reduce the performance gap between the modelled and metered energy use in new institutional buldings by 75% within three years of occupancy. To help reduce the gap UBC created new energy modelling guidelines which provides more accurate assumptions based on building typologies, program, user profiles and building management software. 


MASS TIMBER: EMBODIED CARBON

First Nations House of Learning Centre for Interactive Research Campus Energy Centre

Brock Commons Tall Wood
1992 on Sustainability 2015
Larry McFarland Architects 2011 DIALOG

Perkins+Will Architects
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As part of the UBC Green Building Action Plan, we are focusing not just on operational carbon reduction but also the embodied carbon associated with the extraction, processing, manufacturing, transportation and construction of our buildings. As the proportion of operational carbon is reduced, embodied carbon represents an increasingly bigger share of overall carbon pie. 

As part of addressing embodied carbon, UBC requires projects to undertake an lifecycle assessment (LCA) to evaluate the environmental impacts of the project. Additionally, the projects are required to address our Zero Waste construction and demolition diversion of 80% from landfills, reduce non-essential materials, reward recycled materials and source local/regional and sustainable material content. 

Another policy directive, is BC’s Wood First Policy which encourages the use of mass timber as part of the structural elements of the building. UBC Brock commons Tall wood building was the tallest mass timber building in the world at 18 storeys tall. Wood is a sustainable and versatile building material that stores, rather than emits, carbon dioxide. By using wood, the impact is a reduction of 2,500 metric tonnes of carbon dioxide compared to other construction materials, the equivalent of taking around 500 cars off the road for a year.



PASSIVE HOUSE & NET ZERO

Net Zero Energy Ready
and Passive House
Certification: Evolve
Faculty and Staff Housing

Project
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As part of UBC’s residential neighborhoods, buildings are also helping toward our path of net zero carbon. A new faculty and staff housing project is being designed to Passive House standard that reduces it energy footprint to 15 kwh/m2 and allowing the remaining energy demand to be provided either through on-site renewables or low carbon district energy. The building envelope is designed with high insulation values, triple-pane windows, air-tight, with passive solar strategies that reduce solar heat gain during summer months while allowing sunlight access during colder and darker winter days is part of the overall design strategy. 

The path toward net zero will require both advances in building design and technologies as well as low carbon energy supply. 


CLIMATE ACTION ENGAGEMENT

Cool Campus Challenge

Seasonal Shut Down

e 1,023 UBC
participants

e Contributed to*
900,000 kWh electricity
3,000 GJ of natural gas
150 tonnes of carbon

e Contributed to*
$90,000 savings

Before you leave for the holidays...

 TURN OFF

Thif LIOHTY WAL AFFLIANCES.

A

S

sustain.ubc.ca/shutdown

*Reductions primarily due to building temperature turndowns. Direct behaviour change savings are likely small, but engagement contributes to overall initiative success & reduces barriers to turndowns.

500+ students
pledged

Promotes individual
climate actions, and
helps enable UBC to
make temperature
adjustments in
buildings to significantly
reduce energy and GHG
emissions

Green Labs Program

e 2000+ UBC
researchers engaged

* Pilot scale savings:
100,000+ kWh electricity
200+ GJ natural gas

» $10,000 savings. Full
scale implementation
expected to achieve
$50,000+ annually
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Our climate action strategy also engages our campus community to take individual action that when working together can have significant collective impacts.
Three signature engagement programs support reducing our energy and green house gases.
First is the Seasonal Shut-Down where the university works with staff, faculty and students to switch off, unplug, close blinds and windows that have contributed to saving nearly one million kwh of electricity and 300 GJ of natural gas for a savings of $90,000 over a 10 day period. 

The second is the cool campus challenge to promote individual climate actions and enable UBC to make temperature adjustments in building to reduce energy and GHGs

The Green Labs program has engaged over 2000 researchers through different iniatives like Shut the Sash, the Chill Up Freezer Challenge to 


UBC CAP 2030—EXPANDED SCOPE & ACCELERATION
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UBC is now focusing its efforts in developing a new climate action plan with an expanded scope and accelerated timeline. Our ambition is to see if we can advance our net zero target to 2030. We believe we have a path toward an 80 percent absolute reductions in scope 1 and 2. 

This plan is also going to address reduction in scope 3 emissions including air travel emissions, low carbon food systems and sustainable commuting. 
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The path toward net zero or net positive (as we like to call it) requires a multi-tiered approach shown in this waterfall diagram. Even with growth factored in the expansion of low carbon district energy will play a major role in carbon reductions. Continued implementation of our UBC Green Building Action plan will set forward required reductions through building retrofits, continuous optimization of existing buildings, introduction of high performance new buildings with low carbon and energy use intensity targets.  We also know that we have to retrofit older building that rely on fossil fuels as their thermal energy source. We need to also look at adding more renewable energy to supplement our energy supply and we know we have to deploy carbon capture use and storage strategies that look at our potential of our campus biodiversity including trees, soil and vegetation as a medium for carbon sequestration and also as a strategy for climate adaptation as we know the ecosystem value of trees and natural assets to mitigate the impact of solar heat waves and intense rain storms. 
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In many ways the COVID era provides a case study of what happens when you delay action. The comparison between the US vs Canada response illustrates the difference when you take a coordinated, whole of government, science-based, proactive response, the net result is an overall reduction in the severity of the impacts and costs to society. A delayed, fractured, non-science based approach results in more deaths, more collateral damage with longer term impacts that will take decades to chart a recovery. COVID is a time-lapsed version of CLIMATE CHANGE. When acting in alignment and with purpose the results can be remarkable. 
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