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The Centre for Interactive Research on Sustainability (CIRS) will be a regenerative building process, functioning as a living laboratory to explore how the ways we construct and inhabit buildings can support a sustainable future. Its goal will be to accelerate sustainability in the region and beyond by contributing knowledge, practices, lessons and models that can be used by others in fostering sustainable design and practice in the marketplace. 

Over the five-year history of the project, a rich set of ideas have been developed for the design of the CIRS building process. Going into the most recent design charette on Mar 28, 2008, some 22 goals and 205 strategies had been identified (appended). The charette added another 19 potential project goals (appended)based in part on a review of best practices in buildings and standards elsewhere. This document is an attempt to synthesize and condense these sustainable design goals into a manageable, clear summary. 

What are buildings for? We construct buildings to provide us with shelter from the elements and to organize and foster human activity. We have come to realize that the conventional means of constructing and operating these buildings can be destructive to the world ‘outside’ and unhealthy to the occupants ‘inside.’ A regenerative building process seeks to provide a healthy social and biophysical environment for human activity that is adaptable to changing use over time while having a positive, rather than negative, environmental impact on its surroundings and the world. If these goals are to be met in ways that are replicable, we need to be smart about how we allocate resources (i.e. cost-effective), and provide mechanisms for feedback and interaction between people and the building systems. In these ways, CIRS seeks to be “green, humane and smart.” 

Green: 
Look outward from the building to the health of ecological systems. What we build can be constructed, operated, adapted, and disassembled in ways that persist without using up non-renewable resources, impairing biodiversity, or burdening future generations with wastes. Moving beyond “less bad,” CIRS goals are to have a positive impact on both the local and global environment, while living within, and contributing to, the biophysical flows available on its own site. 

Humane: 
The reason we construct a building is to provide a healthy environment in which its inhabitants can thrive. CIRS aims to provide a socially and biophysically healthy environment for human habitation which adapts to changing needs and uses over time, and which contributes to a continuous improvement in the health, productivity and happiness of building inhabitants. 

Smart:
The CIRS building process will apply human design intelligence augmented with monitoring and feedback to engage building inhabitants to get the most out of the available energy and material flows afforded by the site and its surroundings. We seek to integrate building performance and the performance of building inhabitants in an ongoing dance intended to improve the green and humane features of CIRS over time. Feedback is key to ensuring that the system of the building and its inhabitants performs well. CIRS will also develop approaches towards constructing, operating and maintaining the building, and meeting human needs, at the lowest life-cycle costs, providing solutions that can be economically replicated and adapted into buildings worldwide. 

Time scale: Not every goal for CIRS may be achievable with present technologies at reasonable cost on opening day. But the CIRS facility is not ‘finished’ the day it opens; it is designed for change over time, adopting and adapting new technologies. The overall goal is continuous improvement over time in human and environmental conditions.
CIRS goals in outline form 
1. Green—Goals focused on ecological health
a. Design with time in mind
i. Climate Change: Heating, cooling and water systems are designed to adapt to anticipated changes in climate over the next 100 years

ii. Life Cycle Analysis: Building structure and systems are to be evaluated and designed over a time frame of 100 years

b. The goal of materials use should be for zero waste
i. Design for assembly, modification, and disassembly

ii. Avoid toxic materials [Target: preclude materials on the Living Building ‘Red List’]
iii. Materials choices informed by life-cycle analysis of environmental impact, including embodied energy and greenhouse gas emissions—minimize CO2 emissions associated with construction
iv. Design a materials-handling strategy for supplies and components entering the building over their life that seeks to eliminate solid waste going to landfills

v. Process all liquid ‘waste’ into pure water and useful feedstocks

c. Energy use should have a net positive impact on ecological health 

i. The effect of opening the CIRS facility is that the energy use of UBC should go down, not up.  (This may be accomplished through a combination of onsite renewable energy generation, the sharing of waste heat with surrounding buildings, and other measures that take advantage of the site and surrounding conditions.)
ii. Direct energy consumption target: significantly below the best achieved to date for comparable uses (75 kWh/m2/yr overall, 15kWh/m2/yr for heating)
iii. Building operation should be greenhouse gas neutral

iv. Efforts will be made to balance the quality of the energy with that required for the task—match scale and quality to the task
v. All energy used in the building should come from clean and renewable energy sources.

d. Water use should have a net positive impact on ecological health
i. The facility should be able to live on the budget of the rain falling on its site.

ii. Efforts will be made to balance the quality of the water with that required for the task (e.g., don’t use potable water to flush toilets)

iii. Water leaving the site should be as good or better quality than it arrived

e. Site design should provide a net positive impact to the ecological health of the surroundings
i. net increase of biomass on site [Existing site: 44% grass & shrubs]
ii. zero net runoff from site

2. Smart:  Adaptive, Responsive, Effective, Economical
a. Provide instrumentation and controls to allow feedback and learning

i. the building should learn from its inhabitants

ii. Deliver comfort where and when it’s needed

iii. the inhabitants can learn from the building

1. Provide feedback to building operations staff for catching systems performing poorly

2. Provide feedback to individual building inhabitants as to how their behaviour affects energy, water, and material use

b. Produce a core building that exemplifies replicable, economical solutions

i. Make design and operation choices based with the lowest life-cycle costs

ii. Allow for experimentation with approaches that may not yet be cost-effective

3. Humane

a. On an ongoing basis, assess the interaction between the environment provided by the building and the health, productivity, and happiness of those who work and visit it

b. Provide a comfortable, healthy environment for inhabitants, under local control to adapt to individual differences and differing activities

i. temperature

ii. air that meets or exceeds outdoor air quality 

iii. light levels and quality appropriate to tasks, with the option of relying on natural light whenever available and appropriate to the task [Target: 100% regularly occupied spaces daylit 9am-5pm]

iv. sound: provide for acoustic separation and privacy

v. food & water:

1. provide areas for the preparation and sharing of food

2. provide water for drinking and washing 

3. provide washrooms facilities

4. deal with food waste and human waste in ways that recognize them as an environmental opportunity 

c. Provide opportunities for humans to connect with each other and the world

i. Connect to the natural world: views to living things, breezes

ii. Connect to others in the facility: promote collisions & interaction

iii. Connect to the campus and world: be permeable to campus pathways, facilities that invite the campus and public to pass through parts of the facility and share food and ideas

1. on site café (emphasizing 100-mile diet options when available)
2. conference, teaching centre, walk-through portion

iv. The building’s appearance should be inviting, not forbidding.  Beauty matters.
CIRS goals in numbered form

The preceding outline form can be summarized in the following numerical list:

1. Design with time in mind— anticipate climate change, design for a 100 year life cycle, build to last but allow for change
2. Materials should be used with the goal of zero waste—design for modification and disassembly, use no toxic materials.  Convert ongoing ‘waste’ streams to useful flows
3. Energy use should have a net positive impact on ecological health—minimize onsite consumption, and provide it from renewable sources, or by harnessing waste heat from adjacent buildings, or balance it by displacing energy that was being used by adjacent buildings.  
4. Water use should have a net positive impact on ecological health; live on the water flows available to the site.
5. Site design should produce a net positive impact on ecological health—provide more habitat than the existing site use
6. Provide instrumentation and controls to allow feedback and learning

7. Produce a core building that exemplifies replicable, economical solutions

8. Provide a comfortable, healthy environment for inhabitants, including natural daylight to 100% of spaces, and temperature and ventilation under local or individual control.  On an ongoing basis, assess the interaction between the environment provided by the building and the health, productivity, and happiness of those who work and visit it
9. Provide opportunities for inhabitants to connect with each other and the world with a facility that is both functional and beautiful
