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1.1 CO2 Emissions 

Part One – Climate Change & Sustainability  



1.2  Water�

Part One – Climate Change & Sustainability  

IPCC report paints 
bleak picture of war, 
famine and pestilence: 
‘Climate change is 
happening and no one 
in the world is 
immune’  



1.3 Energy 

Part One – Climate Change & Sustainability  

IPCC Report: “Nobody on 
this planet is going to be 
untouched by the 
impacts of climate 
change.” 

AGE OF  
RENEWABLES 

PARADIGM 
SHIFT 



Part Two – Why Green Schools 

•  Schools are wonderful laboratories for sustainability 
•  Children as teachers and practitioners for our  sustainable future 
•  Good prototypes to demonstrate shift in paradigms 
•  Early LEED schools demonstrate  metrics for change 
•  Centralized administration of large numbers of similar buildings 
•  Pressure on operating budgets to conserve $$ 



Part Three – Early Costs & Benefits 
•  Study by Gregory Kats for USGBC  
•  Compares financial costs and benefits 

of conventional vs 30  green schools 
based over a 20 year period 

•  Green schools cost $200/sf and are 
only 2% more than conventional ($3/sf) 

•  Intangibles above these savings 
•  Net cost for green school = $200-$71 = 

$129/sf �

3.1 – Overall estimate 



Part Three – Early Costs & Benefits 
3.2 – Direct Savings to School Division 



3.3 –Savings to Society 
Part Three – Early Costs and Benefits 



3.4 – Non-Quantified Benefits  
Part Three – Early Costs and Benefits 



Part Four  – International Case Studies 

 PROJECT  LEED  E  
kWh/sm 

1 Bethke Elementary, Colorado Platinum  132.4 
2. Kensington High, Chicago Platinum  125.1 
3. Kiowa County, Kansas Platinum    92.0 
4. David Suzuki, Windsor Platinum    78.8 
5. Hood River Middle, Portland Platinum    75.6 
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4.1 Bethke Elementary School – Colorado USA   LEED PLATINUM  132kWh/sm 

Part Four  – International Case Studies 

EAST-WEST 
ORIENTATION 
FOR SOLAR 

DISPLACEMENT VENTILATION 

GROUND SOURCE HEAT PUMP ONLY 

NATURAL DAYLIGHTING 

GREEN  
POWER 

ARCHITECT: RB + B Architects!



4.2 Kensington High  School – Chicago USA  LEED PLATINUM  125 kWh/sm 

Part Four  – International Case Studies 

4 YEAR GEOTHERMAL 
 PAYBACK 

GREEN ROOFS ON 45% 

35% RECYCLED MATERIALS 

RAINWATER HARVESTING SAVES 65% 

96% OF SPACES MEET LEED DAYLIGHTING 

ARCHITECT: SMP Architects 



Part Four  – International Case Studies�
 4.3 Kiowa County  School – Kansas USA   LEED PLATINUM   92 kWh/sm 

PASSIVE DESIGN FOCUS 

INTEGRATED DESIGN PROCESS 

NO ELECTRIC LIGHT DURING DAY 

50KW WIND TURBINE FOR 8% 

125,000 WATER  
CISTERN 

ARCHITECT: BNIM Architects 



4.4 David Suzuki School – Windsor CAN   LEED PLATINUM  79 kWh/sm 

Part Four  – International Case Studies 

36kW PV !
SOLAR HOT WATER 

SOLAR WALL FOR PRE-HEAT 

GREEN ROOF & 
LIVING WALL 

64% ENERGY  
SAVINGS OR 
 $80,000/YR 

ARCHITECT: McLean & Associates 

SCHOOL AS A 
 TEACHING TOOL  



4.5 Hood River Middle School – Portland USA  LEED PLATINUM  75 kWh/sm 

Part Four  – International Case Studies 

ARCHITECT:OPSIS Architects 

101% CO2 REDUCTION 
95% WASTE RECYCLED ON SITE 

88% WATER SAVED WITH 
 RAINWATER CISTERNS 

95% AREAS HAVE FULL DAYLIGHT 

35KW SOLAR PV PROVIDES 
 100% OF ENERGY 



5.1 – PSFB Mandate 
Part Five – Manitoba Approach 

PSFB Design Principles 
• Liveability 
• Energy Efficiency 
•  Durability 

PSFB Directives: 
• LEED Gold 
• Energy 33% better than mNEBC 
• Integrated Design Process 
• Efficient Planning 
• Exceed Green Building Policy 
• Commissioning 

11 new schools in process 
following PSFB principles 



5.1 – PSFB Mandate 
Part Five – Manitoba Approach 



5.2 Manitoba Case Study 1: Northlands Parkway Collegiate, Winkler       
Prairie Architects Inc. LEED GOLD (t)   86 kWh/sm 

Part Five – Manitoba Approach 

95% ROOMS NATURAL  DAYLIGHT 

61.4% ENERGY COST 
SAVING 

54% FSC WOOD 

75% WASTE DIVERSION  

35% LOCAL  
MATERIALS!



5.3 Manitoba Case Study 1: Northlands Parkway Collegiate, Winkler  
Prairie Architects Inc. LEED GOLD (t) 86 kWh/sm 

Part Five – Manitoba Approach 

DISPLACEMENT VENTILATION 

100% FRESH AIR TO CLASSROOMS 

TRIPLE GLAZED WINDOWS 
 LOWER PLANT COSTS 

49% WATER  
REDUCTION 

ACTIVE CEILING BEAMS 

REAL TIME DIGITAL MONITORING 



5.4 Manitoba Case Study 2: Amber Trails Community School, Winnipeg  
Prairie Architects Inc. LEED GOLD (t)   95 kWh/sm 

Part Five – Manitoba Approach 

The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your computer, and then open the file again. If the red x still appears, you may have to delete the image and then insert it again.

EAST-WEST ORIENTATION  
FOR PASSIVE SOLAR 

LARGE WINDOWS FOR 95% 
NATURAL DAYLIGHTING 

THERMAL MASS  
INTERIORS 

ELECTRIC VEHICLE CHARGING 

52% ENERGY  
SAVINGS 

BIOSWAILS AND NATURAL PLANTINGS 

PUBLIC SPACES AT FRONT 



5.5 Manitoba Case Study 2: Amber Trails Community School, Winnipeg 
Prairie Architects Inc. LEED GOLD (t)   95 kWh/sm 

Part Five – Manitoba Approach 

FULL RADIANT FLOOR  
FOR EVEN HEAT 

95% MATERIALS RECYCLED  

GEOTHERMAL HEAT/COOL  

40% WATER REDUCTION 
RAINWATER COLLECTION 

DAYLITE  



6.1  – Results so Far 
Part Six  – Next Steps 

•  Meeting PSFB targets 
•  Manitoba Schools some of the 

best energy savings  in the world  
 PROJECT  LEED  E  

KBtu/sf 
 E  
kWh/sm 

  CANADIAN AVERAGE    88.7 279.0 
 ZERO ENERGY CAPABLE (NBI)   34.0  107.0 
 MANITOBA HYDRO PLACE    27.9    88.0  
     
1 Bethke Elementary, Colorado Platinum  42.0  132.4 
2. Kensington High, Chicago Platinum  39.7  125.1 
3. Kiowa County, Kansas Platinum  29.2    92.0 
4. David Suzuki, Windsor Platinum  25.0    78.8 
5. Hood River Middle, Portland Platinum  24.0    75.6 
     
 Amber Trails, Winnipeg Gold (t)  30.5   95.0  
 Northlands Parkway, Winkler Gold (t)  27.4    86.5 
     
  NZE Prototype, Los Angeles Platinum  14.2    44.7 
 

Confirmation of health benefits. 



6.2  – Lessons Learned 
Part Six  – Next Steps 

•   Owners committed to making a difference 
•   Owners also want systems to work 
•   Complexity of interface of systems 
•   Takes time and patience for full operation 
•   Ownership when client & students involved 
•  Commissioning is key 
•  Interface of mechanical systems and BMS   
•  Measurement and Verification essential 
•  Geothermal / heat pump fine tuning   
•  Rainwater cistern collection works  
•  Triple glazing – savings from plant size reduction 
•  Exterior blinds – education of local authorities 

•  Moved so far in such a short time  
•  Emerging formula for design  components 
•  Plateau in energy/water  savings- new challenge 



6.3 – Where are we going? 
Part Six  – Next Steps 

Future Communities: “we will be living in denser 
communities, driving smaller cars, living more 
frugally and locally. Get ready for a smaller world. 
Soon, your food is going to come from a field much 
closer to home...your neighbours and 
neighbourhood are about to get a lot more important 
in a smaller world in the not-too-distant future...and 
don’t be surprised if the new smaller world that 
emerges isn’t a lot more enjoyable and liveable than 
the one we are about to leave behind”.(WHY 22-24) 

Dropping costs of renewables 

Emerging Realism!



6.4 – What can we do better? 
RECOMMENDATION 1: Benchmark Performance 

Part Six  – Next Steps 

Manitoba concentrating on new schools 
What about existing schools? 95% of 
inventory? 

•  Benchmarking is law  in NYC buildings  
•  Energy Labels - mandatory in all European buildings 
•  Energy Star  Portfolio Manager – 40% US offices 
•  Benchmark Energy intensity of all Manitoba  Schools 



6.5 – What can we do better? 
RECOMMENDATION 2: Transparent Post-Occupancy Review 

Part Six  – Next Steps 

•  Tell the truth about our buildings 
•  Share lessons learned - transparency 
•  Learn from our mistakes 
•  Allow failure and vulnerability 
•  Celebrate success together 



6.6 – What can we do better? 
RECOMMENDATION 3: Troubleshoot & Quantify Innovation 

Part Six  – Next Steps 

•  Innovation has risks 
•  Longer start-up  period 
•  Owners want performance 
•  Metrics to confirm sustainability 
•  Third Party to monitor innovation     

•  Manitoba Hydro Power Smart swat team  
 to troubleshoot, calibrate  and quantify long-term 
metrics of   sustainability for Manitoba schools 
•  Example of MH Place evolution            



6.7 – What can we do better? 
RECOMMENDATION 4: Develop Environmentally Responsive Prototype 

Part Six  – Next Steps 

•  Design based on environmental thermodynamics – like M Hydro Place 
•  Holistic and resilient 
•  Focus on passive and regerative  designs 
•  Net zero water/ net zero energy 
•  Biodiversity and biophillia 
•  Living Building Challenge 

INSERT SMITH COLLEGE!



6.8 – What can we do better? 
RECOMMENDATION 4: Develop Environmentally Responsive Prototype 

Part Six  – Next Steps 

Manitoba Hydro Place, Wpg 
LEED PLATINUM 88 kWh/sm 



6.8 – What can we do better? 
RECOMMENDATION 4: Develop Environmentally Responsive Prototype 

Part Six  – Next Steps 

Oakmeadow Primary 
Wolverhampton UK 
Passivhaus Certified  

0.6 Air changes/hr  
120 kWh/sm 



6.8 – What can we do better? 
RECOMMENDATION 4: Develop Environmentally Responsive Prototype 

Part Six  – Next Steps 

INSERT SMITH OLLEGE!

 NZE K-12 Prototype, LA  
 LEED PLATINUM  
44 kWh/sm 



6.8 – What can we do better? 
RECOMMENDATION 4: Develop Environmentally Responsive Prototype 

Part Six  – Next Steps 

Charles de Gaulle School 
Damascus Lebanon 
Transsolar 

Regenerative 
 Passive 



Part Six  – Next Steps 
6.9 – Vision for the Future -  Conclusions  

Health      Beauty      Passive Design     Regeneration  


