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AUrban infill, sustainable
communities

BuildGreen Solutions

Al
Build"Green

SOLUTIONS

BuildGreen
Solutions

Alnnovative sustainability
consulting

AGreen Development
Management

Micro-Utility
Development

AOn-site renewables-
based micro-utilities

AWastewater and energy




Sample Projects I Dockside Green

A North America’s
highest ever LEED
score

A Greenhouse gas
neutral (waste
biomass plant)

A On-site wastewater
treatment

A Clinton Climate
Positive
development




Sample Projects

A LEED Platinum Certified

A Highly visible solar wall
application

A Strawboard cabinets,
bamboo flooring

A Becoming a hub for the
arts in Ottawa

I The Currents
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Why Care About Green L




30% of Canadaods

production

50 /O of extracted natural

resources

30 /O of our landfill waste
10 /O of airborne particulates




Global CO, Emissions by Sector

“1. Buildings
*2. Transportation
*3. Industry

Source: Energy Information Admimistration (2006}, Emissions of Greenhouse Gases in the United States



ENERGY Co,
USE EMISSIONS

24% -50%"

33%"-39%"

Green Buildings Can Reduce...

*Turner, C. & Frankel, M. (2008). Energy performance of LEED for New Construction buildings: Final report
** Kats, G. (2003). The Costs and Financial Benefits of Green Building: A Report to California’s Sustainable Building Task Force.
*** GSA Public Buildings Service (2008). Assessing green building performance: A post occupancy evaluation of 12 GSA buildings.




Green Building Occupants Are Healthier &
More Productive

e |n the U.S., people spend, on average, 90% or more
of their time indoors*™

e Green huildings typically have hetter indoor air
quality and lighting

* Source: The Total Exposure Assessment Methodology (TEAM) Study. EPA 600/56-87/002, U.S. Environmental Protection Agency. 1987



One Planet Framework

Zero Carbon

Zero Waste

Sustainable Transport
Sustainable Materials
Local & Sustainable Food
Sustainable Water

Land & Wildlife

Culture & Heritage
Equity & Local Economy
Health & Happiness
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test

High-performance
envelope

Passive solar +
thermally massive

Passive
4 ventilation

Commercial units on
north side

Rainwater harvesting +
greywater reclamation

Extensive
daylighting
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Zero Carbon: KOrient for Solar Gain

MPassive over Active

/C J ASuper-Insulate
\(O)J AGlass and Mass
= Aair Sealing
/f: N\ Y Adeat Recovery i HRV,
(7 ) § plus Drain
©/) | ASolar Thermal i DHW
=X
R and Space Heat
\.M Ahotovoltaic
M i Bio-mass
et
e L
—— T P % i Se
B

T T



Passive House Principles

Energy Modeling

Roof: R85
Walls: R45-R66
Slab: R45- R55

Windows: Triple Glazed, Argon, selective

coatings depending on exposure, R7.2
(overall)

Air Sealing: <0.6 A.C./hr

Performance i roughly 29 kWh/m?
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Annual Heating Cost (electric): $422



Super Insulating Existing Walls

from the Iinside

EXISTING WALL - R55.43
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EXISTING BRICK

+1" EXISTING PINE SHEATHING — R1.25/INCH
+EXISTING 2X4 STUD CAVITY FILLED WITH ICYNENE
FOAM (R4/INCH)

+1" EXISTING PINE SHEATHING — R1.25/INCH
2" GLASS FACED POYISO — R7.2/INCH

2" FOIL FACED POLY ISO — R7.2/INCH (VAPOUR
BARRIER)

2X3 STUD WALL FILLED WITH ROXUL BATT
(R3.75/INCH)

1/2" GYPSUM BOARD
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breathing to the inside

NEW CONSTRUCTION - R59.31

i" TORRIFIED WOOD SHIPLAP SIDING

i VERTICAL WOOD STRAPPING AT 16" O.C.
1.5" FOIL FACED POLY-ISO AND 2.5" GLASS FACED

POLY-ISO IN BETWEEN 4" HORIZONTAL Z-GIRTS
1/2" DENSGLASS SHEATHING

2X6 WOOD STUDS @ 16" O/C

FILL VOID WITH ROXUL INSULATION - R3.75/inch
6 mil POLY VAPOUR BARRIER

2X3 WOOD STUDS @ 16" O/C

FILL VOID WITH ROXUL INSULATION - R3.75/inch
5/8" TYPE-X GYPSUM BOARD



Super Insulating Roof
unvented, second membrane
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NEW CONSTRUCTION - 450mm (18") THICK

5/4" WOOD DECK

2X6 WOOD STRUCTURE

SLEEPERS

TYVEC

3” XPS (R15)

2 PLY MOD BIT

CAP SHEET

3/4” T&G PLYWOOD

16” 1-JOIST CAVITY FILLED WITH ROXUL (R60)

6 MIL POLY WITH JOINTS SEALED, AND CAULKING
APPLIED AT EVERY JOIST. NOTE -THE POLY FROM
THE WALL CONNECTS AT THIS LAYER.

FOIL FACED DRYWALL WITH FOIL FACING DOWN;
JOINTS ARE CAULKED AND THEN TAPED WITH FOIL
TAPE.

2X2 FURRING ALONG THE BOTTOM CHORD OF
EVERY JOIST, ALL NAIL HEADS CAULKED

3/4” STRAPPING PERPENDICULAR TO JOISTS

1/2” DRYWALL



unvented, second membrane

Secondary NMembrane

* Employ vapour permeable sheathing
wraps, or roof underlays: 3% to
12% premium.
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Foundation and Basement

ASome wood at grade
ARe-pointing
AChange water flow
Ao new drainage
AKClosed Cell foam
Asolate from house
tUdy (HOPE)




4 panelApricus evacuated tube collector
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Solar Thermal Schematic
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Passive Ventilation
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beat

Canot
FIT program.

Grid Tied 3.67kW
system

Produce 4,549kWh
Income: $3,648/yr

Ont ar

1680mm MAX

i 00s = N

SNGLE PHASE
TRANSFORMER

et

SERVICE WIRES

STAND PPE
/ccw«zcnow
—— REGULAR SMART METER
ON MAIN SERVICE

81-DIR. SNART METER SHALL BE SUPPLED
AND NSTALLED BY HOL ON THE GENERATOR
SERVICE

MNMUM DMENSIONS FOR O/H DOUBLE

CANCED METER SOCKET BASE ARE

100A SERVICE - 15"H = 12"W x 5D

200A SERWVICE B VB'H x 17 3/4°W x 5 3/8"D

DOUBLE GANGED 200A
METER SOCKET BASE

e GENERATOR ISOLATING DISCONNECT
st TO BE LOCATED OUTSIDE AND
WNSTALLED AT MAXIMUM OISTANCE
OF 68 FT FROM METER SOCKET BASE

e ARRAY COMBINER
AN
OISCONNECT

T~ CGRD TE
INVERTER

MAN SERVICE
ELECTRCAL PANEL

FROM CENTRE OF
SOCKET METER BASE
TO FINSHED GRADE

-

FINISHED GRADE







Demand Supply
Thermal Loads Solar Thermal 5955
Space Heat 5285 Woodstove 2355
DHW 4184 PV Array 4549
Electric Loads
Appliances 3357
Pumps/HRV 390
Lights 720
Total 13,856kwh Total 12,859kwh
Grid 997kwh







95% -Buil di ngos Mass R
950/0 - Construction Waste Diverted
750/0 - Demolition waste diverted

20% - Salvaged materials used
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6 Sustainable Water




I P ONLY
Rainwater Capture System ' S0
A Sewage

conveyance/external
hose bibs

A 10,750 litre capacity
needed to carry the | 1
house through the | ,
winter

A Regulatory
challenges




RAINWATER HARVESTING SYSTEM DETAIL RH-11
BELOW GROUND TANK WITH SUBMERSIBLE PUMP, PRESSURE REGULATED POTABLE WATER BACK UP & NOT TO SCALE
PRESSURE TANK.
Pressure 30 PSI Pressure
Gauges Regulator Value

@ Collection Point

a

- Auxiliary Inlet

Storage Tank

(1) Rainwater collection point (roof drains,
gutters, etc.)

@ Rainwater enters the vortex filter and
is processed. (Possible 90% diverted
to storage tank.)

Floating Fine

Float Switch
(low water

cut-off) \

Smoothing
Inlet

Filter: A

45 PS|
Submersible
Feed Pump

@ Remaining water from vortex filter to
overflow.

@ Smoothing Inlet - stainless steel "flow-
calming” device to eliminate
turbulence of the incoming water as it
enters the tank.

Pressure
Tank
Vent ;
(size as required) Backflow Prevention
Decive
Nl
Level - Check
Indicator Valve
Vortex Fine Filter ,—/ 1
[ ] ) Eids -
1 Grade
_________ JJ1
(size as required) |s /y
\% (e
. R 4 Qverflow




RainCenter-Essential

* integrated pumping and backup system

* pump draws backup water if cistern is empty
* plumbed tank overflow maintains air gap

« emergency overflow for absolute protection

* includes electronic pump controller

* includes motorized three-port valve

* includes internal float valve

* includes internal trap

* includes tank float switch with 100 ft cable

« 1”7 suction, 3/4” backup supply




4 Local and Sustainable Materials




Materials chosen
with low
environmental
Impact

FSC chain of
custody certified
wood and salvaged
wood

LEED and Living
Building Challenge
requirements







