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What is BC Housing’s Green Plan?

| N livegreen:
livegreen «is A Sustainability Action Plan

“BC Housing is committed
to leading North America in
developing and managing
environmentally sustainable
social housing.”
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Green Plan Priorities:

1. Build all New Social Housing to a LEED Gold
Standard and to be Low in Greenhouse Gas
Emissions

2. Reduce Energy Consumption and Greenhouse Gas
Emissions

3. Reduce Resource Consumption and Waste

4. Create and Support a livegreen Culture Among
Employees

5. Increase Environmental Awareness and Action
Among Stakeholders and Tenants
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BC Housing New Construction
Sustainability Strategy

oLEED Gold Certification

eMinimum six LEED points for Optimised
Energy Performance (47% below MNECB)
eMaximum of 10% end use energy from fossil
fuels

eMinimum EnerGuide 80 for small buildings

BRITISH
COLUMBIA

The Best Place on Earth



Where are the 12 sites and what is proposed for them?
Located thmughout the City of Vancouver, the proposed 12 sites are zoned or designated for apartment buildings. Most of the buildings will have a mix of both social and

supportive housing units. One third to one half of the apartments at each location will provide supportive housing for individuals with mental health issues and/or those

recovering from substance abuse, referred by a service provider. The other units will help house low-income individuals,




ty of Vancouver Sites - Design Charettes
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Design Process

CONSULTING ENGINEERS
& SCIENTISTS

1. Load reduction

2. Efficient systems

3. Renewables




ASHRAE Minimum Requirements
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INSULTING ENGINEERS
& SCIENTISTS

» Based on ASHRAE 90.1-1999 (LEED Canada NC
v1.0) Minimum requirements:

m—
R-Value — Metric R-Value — Imperial
(W/mZ?K) (Btu/hrft?F)
Walls 2.3 13.1
Roof 3.3 18.7
U-Value — Metric U-Value — Imperial
(W/mZ?K) (Btu/hrft?F)
Glazing 3.29 0.58

(SHGC=0.49) (SHGC=0.49)




Heating Load Comparison

CONSULTING ENGINEERS Measure Window to Wall | Wall Insulation | Roof Insulation Window U Combined
& SCIENTISTS Ratio Value
»r % Savings 29% 11% 3% 52% 64%
Annual Heating Load per Floor Area (kWh/mZ)
F -
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55.0 20% Common Practice UK
(kWh/m 2=55)
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e 3507 m ASHRAE + 50%
E 30.0- 0 ASHRAE + 100%
= 25.0-
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0.0+ \

W-W Ratio Walls Roof Glazing All (W-
W=40%)




70% Window to Wall Area




40% Window to Wall Area - Sliding Patio Door

40% OPENING
SLIDING PATIO
DOOR




40% Window to Wall Area - Window

. 40% OPENING
WINDOW




25% Window to Wall Area




Passive solar heating

Measure Increase + Thermal + More Plus Increase
South Mass Thermal Triple West WtW
. WtW ratio Mass Pane ratio
.'%:}- ULTING ENGINEERS
& SCIENTISTS % -16% -6% -3% +4% -27%
Savings
'
Passive Design - 70% wtw Southern Fagade
40 O Base (40% wtw - ASHRAE x2)
® south 70% w tw
35 O south 70 w/ thermal mass
0O south 70 w/ thermal mass (x3)
30+ m south 70 w/ triple glazing
O west 70% w tw
25+
N
£
£ 20
=
X
15+
104
5,
0 :
Annual Heating Load per Floor Area




CONSULTING ENGINEERS
& SCIENTISTS
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Heating Load Comparison

Measure Window to Wall Wall Insulation Roof Insulation Window U Combined
Ratio Value
% Savings 29% 11% 3% 52% 64%
. 2
Annual Heating Load per Floor Area (kWh/m®)
60.0
55.0 20% Common Practice UK
(kWh/m 2=55)
50.0
45.0+
40.0-
B ASHRAE
e 35.0- B ASHRAE + 50%
§ 30.0- O ASHRAE + 100%
X

Passivhaus
(kWh/m 2<15)

W-W Ratio Walls

Roof

Glazing All (W-

W=40%)




14 City of Vancouver Sites - Efficient Systems
& Renewables

2 X ASHRAE
Envelope

+

Heat Recovery
Ventilation

+

Mechanical System
Options

+

Solar DHW & PV

140 m Reference
120
%) 0O Gas Boiler - HE
g —~ 100
g % 80 0O Gas Boiler - Condensing
= 0
E c
w 5 60 m Heat Pump w Electric Boiler
Q E
I > 40 P ;
O] m Heat Pump with High Eff Boiler
20
@ HP + HE Boiler + Solar DHW +
0 PV
Heat Heat Heat
Gas Gas Pump w Pump w Pump w
Boiler Boiler Elec HE Gas HE Gas
Reference (HE) (Cond) Boiler Boiler Boiler
% Below MNECB 0 31 35 48 50 53
# LEED Points 0 2 3 6 6 7
% Fossil Fuel 0 55 50 0 6 5
% GHG
Reduction 0 36 40 92 91 92
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14 City Sites - Typical Results

=40% Window to Wall Ratio Combo D: Measures with a 40T ASHP System (Solar DHW Excluded)
_ ENERGY BILL: $28,165, RESULTING IN SAVINGS OF $23,619 (45.6%)
*R18 Effective Walls

eU = .35 to .55 Windows

«70% Eff. Heat Recovery
Ventilation

Fans DHW
23% i 14%

5%
eAir Source or Ground Source 1%
Heat Pumps for space heat &
Heating
DHW Light= 20%
. 23°%
=Gas boiler backup
. Energy Use: 32,100 Btuw/ft® (101 kWhelm?®) Energy Costs: $0.47/f2 ($5.11/m?)
Solar DHW some sites
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New Buildings - LEED Certified

Woodlands (Victoria Heights)
34% less than MNECB

2.5% incremental cost

13 year payback on energy features
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New Buildings - LEED Gold Certified

Ksan House - Terrace - Emergency Shelter and Transitional Housing

/ *66% energy savings
«85% GHG reduction

«55% water use reduction

BRITISH
COLUMBIA
The Best Place on Earth



MERRICE
ARCHITECTURE &
BoROWSsK]

LiNTOoTT

B KW O T

Frioo

B S BT L TS
ARCHITRCT andie hee. L5




7

Lmmar H
\ ¥ '
2 R e T ? i)
: o == e
| S | . -
[T . 2 I N L — e AR S ks |
% | / I - L 35 | o
! . iy I A
Ll.:.u______l.______ ............ \ A oowe | 1
'_|§ | Al mDROTH o (-1 L2 LS =y L 5 (¥ [ %‘
. b
u__,,___].______ —| [ I B /
z
| Bl . o
Wi E . i Qg TR LK 1 ok L L 54 e
S 17 B~ | KR
Lgmer | g . Cal g -
=
13 | / = " - e H sy s R it »E L ;
=2 i ror e =g
;| £ i3 g
I'_.-hl_____;__ e =T — T P . o
] 3 .
J 1 . g e
Pl
|n:G:Hr'_.—':—'—'—'—'—!'—'—'—'—'—'—'—'— e
i - o [
o] N - 1,
121 _ u il
i vV —
PAAKING F1 Heat
"




Public Housing Energy Retrofit Pilot Project

Analysis of Energy
Conservation Measures for
Directly Managed Portfolio

Five Sites Pilot Project

Prepared For:
BC Housmg Management Commission

July 2006
Project 2006025
Version 3.0

A\

RIS EROARE E P RS LTI,

#200 = 4021 East Hastings Swear
Bumaby, BC VAC 271

Ploms: (604) 2953838

Fax: (804 208-8143

IR PREIIST RS TNS CONL

32 buildings in five lower
mainland BC sites

Energy use - $1.0 M/yr
Energy savings - $160 K/yr
Retrofit cost - $1.3M

Payback — 8 years
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Non Profit

Analysis of Energy
Conservation Measures for
Eight Sites in BC Housing’s
Non-Profit Portfolio

R \1\\1&

SR MANNY

June 2005
Project No: 2006067
Version 1.0

Housing Energy Retrofit Pilot

e 17 buildings in 8 sites In
Vancouver, Victoria, and
Dawson Creek

 Energy Use $300 K/Year
 Energy savings - $50 K/yr
« Retrofit cost - $400 K

« Payback — 8 years

#200— 4021 Easr Hastings Smeer
Burnaby, BC V3T 271

Dleome: (6043 2082838

Faz: (504) 295-5143
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Annual Energy (kWhr/m2)

Pre Retrofit Building Energy Performance Index (BEPI)
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Energy Retrofit Pilot

Pre & Post Retrofit Building Energy Performance Index (BEPI)

BEPI (ekWh/m2)
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% Annual Energy Savings

Energy Retrofit Pilot
% Energy Reduction By Project
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Hall Tower 2

Elect Gas Water Total
Common $15,932 $ 79,431 $ 60,000 $ 155,363
Tenant $21,243 | - - $ 21,243
Total $ 37,175 $ 79,431 $ $ 176,607
Electricity Gas Water GHG
Savings Savings Savings Savings
Measure % % % %
Condensing Boiler + DHW Combo 24% 23%
Window Replacement 17% 16%
DDC Controls 5% 5%
Low Flow Fixtures Replacement 2% 2%
Common Area Lighting Retrofit 2% 0.1%
Tenant Lighting Retrofit 9% 0.3%
Total 11% 48% % 47%
BEPI Pre Retrofit (kWhr/m2) 276
BEPI Post Retrofit (kWhr/m2) 165
BRITISH

COLUMBIA
The Best Place on Earth



Champlain Place

[T

100 Units,
2 apartments + 9 TH
Blocks

i

Elect Gas Water Total
Common | $ 5,670 | $ 77,302 $ 24,737 $ 107,709
Tenant $32,916 | - - $ 32,916
Total $38,586 | $ 77,302 $ 24,737 $ 140,625
Electricity Gas Water GHG
Savings Savings Savings Savings
Measure % % % %
Heat Pumps - Townhouses -29% 42% 39%
Window Replacement 12% 12%
Condensing Boiler + DHW Combo 8% 8%
Low Flow Fixtures Replacement 5% 26% 5%
Exterior wall insulation - add 4" 4% 4%
DHW Heater Replacement -
Townhouses 4% 4%
DDC Controls 2% 1.5%
Tenant Lighting Retrofit 20% 0.7%
Common Area Lighting Retrofit 2% 0.1%
Total -8% 714% 26% 716%
BEPI Pre Retrofit (kWhr/m2) 233
BEPI Post Retrofit (kWhr/m2) 108 BRITISH
COLUMBIA
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Retrofit Project Energy & Water Retrofit Measures

- Easy
1) High Efficiency Windows
2) Ceiling insulation in accessible attics
3) Air Sealing
4) Fluorescent Lighting Retrofits - Common Areas and Suites
5) Incandescent Lighting Retrofits - Common Area and Suites
6) Exterior Lighting
7) Lighting Controls
8) Showerheads
9) Toilet Replacement

10) Water Meter Installation
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CAM Project Energy & Water Retrofit Measures
- Specialty Expertise and Analysis Required

1) Exterior Insulation & Triple Pane Windows

2) High efficiency heating and DHW boiler replacement

3) Heat pumps

4) Heating and Domestic Hot Water (DHW) Controls

5) Pumps and Motors

6) Solar Hot Water Systems
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Energy Retrofit Program - Next Stages
Energy and Water Audits

« 50% of all public housing sites

Energy and Water Retrofits - Directly
Managed

e Target 50% reduction in GHG
emissions

Energy and Water Retrofits - Non
Profits

Energy and Water Retrofits - Group
Homes
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