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1. Introduction

1.1 Net Zero

1.2 the barriers to Net Zero
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1.3
leadership on green, Net Zero 
buildings
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2. The Case for Action

2.1

2.2 energy security

addressing climate change
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Figure 1: Natural gas price trends over the past decade. 
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Figure 2: The Market Transformation Curve
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3.1 strategic policy selection
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3.2 market transformation
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4. Net Zero Archetypes

4.1

4.2
tiers of design considerations to 
prioritize net zero strategies

criteria for developing 
archetypes
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4.4 net zero archetypes
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mixed-use community core
Alternate Sources

Photovoltaic Panels
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Rainwater Collection Tank
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District Heat and Hot Water
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5. Identifying Barriers to Net Zero Building

5.1

5.2

identifying barriers: methodology

compliance pathways, barriers + 
potential solutions



�L

����	����2	��	������������
�#��������$����"�������	���������������
������	��	
���

�������$���	���	�������



2	�����$����	
��!���������$����	
�����
%	����
���G��
�
�������$���	��������
����	�
��

��	
��!��������
����	�
��

��	
������%��
�
#����
�������	��	
��
���������
���������$���	���"��
����������	
#����
�������	
���
4�%��	
����
����	�
��

��	
�����������������%�

����������
�������	
���	��
;���	
�� !



�������	
�����
��������

��������������	�
�
����
�����
�������������������������������������������������������

��������

��������������
�����������������
���������������������

�����	��	� ���!��"�� ��	"	�� ��#��"��

�������$������%���&����%��&������������

��
��	��
	���
��%	�2

F��	����	��
;��������

:
��

-&&>*)6&B
����	�
������

;������
-9�'68)8�76

����	����
J��"���	����

F��!!

�������#�
:����	�#

��	
�	��
�;������

E��<���
�������H�
���	��$	
	�#

;�����
���
��	���K
����
%�
�

��	
�	��
�������	
�

�
��
:���<

��%	�2�
;����	��$	
	�#�
:���<
	��

����
��
�#
��%	�2

:
����	�#��
����;	��

���������%	�2

��������
��3�������

����������
��

���������
�87�-CB
��	�����

�����
��	
�	���

�
��;	=��H
����	�#

��	&�����'�
����������
(����)���*���'�
����������

� 	+	+�����'�
�����������
�����������

��������	+	+%
������� ��,&�*���������
�������#
-�������
�

�"
	�

����
��&���������&���'&��������

������$����������������.�����
'�������������&��&��

����(�����/����'�����0

������������������
��������/��

�������1�����
�����������(�������

���������&��'�����2����

�����������&��'��
����������������&�����'�

����(�����������,&�*����������

��� �

���3�*�����.�������

�����������*�����������
�������������������
��*�����������/�

�

��	+	+%
�,&�*�������������
#
-�������
�

�"
	

���(�����������,&�*��������������&�������

��	���0�������������
����

�� ����(�����
������3�*��0

� �������������������
��������

� ����(�����3�����

��������������������
��������

��

�����	��	� ���!��"�� ��	"	��

�����'.�������������%������
�������*��

��

)

���
��&������������'��

����3�,&����������������������

�����������������'������&�����

��

������&���*����������0%�����&��������

�����$���.������'������&�����'

�����

,� -

+�&�������&��'��
��������������

,

- . /

�)

�,

)

-

��

����

0 0

0 0 0 0

�

��.�&����1��������
���������'������&�����'�

��������������������(����*����

1

0
������&���*����������0��

	

��3���	&�����'�%����*�����������

)

��������
%�
����
����

���4���
	���	
����
����

��

$������	������ 3�'��������������������������3�'&�������	������� ���&��������	���������������*��������3�'&�������

���*�������
��'&��������������
0�������&��

���	&������������������

,

����

��

���+�������'��0�.����������'������������

� �-��
"���
���	
�����"	�
����
�����"�!���
��

���

�

��2�������
#����3����
4���������

�$��3����

�����

��2���������

�����

��5������
��2��%

#�����$�����

����	
��
#���$���6�

������2��%

4$(3�2�����7�
#���$���6�

�������

;�����
���
��	���K
����
%�
�

��.�&����1��������
���������'������&�����'�

��������������������(����*����

1

�

�����
����*����

��+���



�5

market barriers5.3

Building Schemes may Hinder Green Building
1
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Costs; Split Incentives
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Lack of Demonstration Projects

Determine opportunities for future demonstration projects. Liaise with leading developers, RDN capital planning
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Lack of Industry Capacity4
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Buyers Sensitive to First Costs
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          Solar access not prioritized  during subdivision and community planning

RDN regulatory barriers5.4

1
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Official Community Plan policies and Zoning Bylaws are not effective at Concentrating Development in 
Village Centres
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Regional Growth Strategy and Official Community Plans’ guidance does not encourage Net Zero buildings
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Development Permit Area Guidelines could encourage Net Zero4
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Bylaws impede Net Zero5
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The Community and Site Impact Review, and Impact Report, do not reference Net Zero criteria
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Staff reporting, RDN Board, and Electoral Area Planning Committee, approvals do not explicitly reference Net 
Zero performance during rezoning or development permit



>&

The RDN’s Sustainability Checklist lacks incentives for green building performance. The checklist applies to all 
development scales and is open ended, reducing its utility.
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BC Building Code prescriptive; equivalencies difficult to obtain.
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Lack of Staff capacity to speed [Near] Net Zero development applications
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Buildings Inspections Areas do not cover all of the RDN



L�

Building inspection does not include energy performance14
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 Street orientation does not prioritize solar access

senior government barriers5.5

1
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Ministry of Transportation and Infrastructure Engineering Standards may hinder green infrastructure
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BC Building Code prescriptive; equivalencies difficult to obtain.
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Federal Plumbing Codes limit the distribution and application of reuse water within buildings; the Provincial 
Municipal Sewerage regulation presents onerous requirements for onsite water reuse and treatment

4
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6. Tools and Potential Solutions

6.1 identifying tools:
methodology
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6.2
achieving market transformation
(the tool box)

Figure 5: Potential Tools in the RDN Context
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7. Recommendations
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7.1 capacity development program
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7.2 outreach program
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7.3 remove zoning bylaw barriers
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7.4 appropriate, compact growth
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7.7 incentive & recognition program
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Appendix 1
Net Zero Construction Case Studies
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Riverdale Net-Zero Project
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Riverdale Net-Zero Project (cont...)
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Riverdale Net-Zero Project (cont...)
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Beddington Zero-Energy Development
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Appendix 2
Barriers to Green Buildings Case Studies
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Vancouver Breaks Down Barriers to Energy Efficiency
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Delta’s Comprehensive Review of Building Bylaws
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Appendix 3
Archetypes Matrix



Energy - Archetypal Near Net Zero Systems
Development Scenario 1
Single Family Parcel: Single family detached dwelling, serviced (or not) by municipal water or sewer, located on a 1/4 acre parcel.

House/Property 
Scale Community Scale Energy 

GHG Water Liquid 
Waste

Insulation Levels and Envelope 
Performance

Walls: 2 x 6 studs (R20 and up)
Vented Attic: R30 with Radiant barrier)
Under slab: Continuous R12. 
Basement Walls: R20 and up at 100% of 
height.
Thermal Bridges: Construction with 
thermal bridges.

Walls: 2 x 6 studs (R30 and up)
Vented Attic: R50 with Radiant 
barrier.
Under slab: Continuous R12. 
Basement walls: R30 and up at 
100% of height.
Thermal Bridges: Construction 
free of thermal bridges (≤ 0.01 
W/m²K

- ++ n/a n/a $$$ None
Incentives available from:
- Federal Government
- Provincial Government
- Utilities

Window Performance

Windows: Maximum U-value = 2.0 W/m²K
Skylights: Maximum U-value = 3.10 
W/m²K
Sliding glass doors: Maximum U-value = 
2.0 W/m²K (Jan 01 2011)
(BC Energy Efficiency Act).

Window: U-value ≤ 0.8 W/m²K - ++ n/a n/a $$ None
Incentives available from:
- Federal Government
- Provincial Government
- Utilities

Air Tightness Typical air changes for new construction is 
between 3 ACH and 5 ACH. (Varies)

Airtight building shell ≤ 0.6 ACH @ 
50 Pascal pressure, measured by 
blower-door test.

- ++ n/a n/a $ None
Incentives available from:
- Federal Government
- Provincial Government
- Utilities

Passive Cooling / Solar 
Shading

Internal solar shades. External solar shades. Building lots can be oriented to 
favor optimal solar orientation. + n/a n/a $ By-laws may restrict the use of external shading devices No direct incentives

Natural Ventilation Operable windows for natural ventilation. Designed to contribute to passive 
cooling. - + n/a n/a $ None No direct incentives

Passive Solar Heating Minimum attention given to this strategy.
Careful orientation and placement 
of windows to contribute to passive 
solar heating.

Building lots can be oriented to 
favour optimal solar orientation. + n/a n/a $ By-law may restrict the possibility of passive solar heating 

by favoring non-optimal solar orientation No direct incentives

Daylighting Daylighting strategies not coordinated with 
lighting controls.

Lighting controls designed to work 
with daylighting advanced 
strategies.

- + n/a n/a $ None No direct incentives

Heating and Cooling

Furnace: BC mandates high efficiency 
furnace.
HRV: Not required in B.C
Heat Pump Systems: Ground-source and 
air-source systems used.

Furnace: High-efficiency 95+
HRV: High-efficiency  (over 80%).
Heat Pump Systems:  Ground-
source and air-source systems 
used.

District Energy Systems: 
Renewable district energy systems 
such as biomass or other 
renewables.
Threshold: Systems decrease in 
expense per unit with increased 
density. 

++ n/a n/a $$$ None
Incentives available from:
- Federal Government
- Provincial Government
- Utilities

Domestic Hot Water
DHW Tank system: Efficiency between 80 
and 95%
DHW Tankless system: Not often used

DHW System: High efficiency 
systems (95+) combined with solar 
hot water heating

Threshold: Systems decrease in 
expense per unit with increased 
density. 

++ n/a n/a $$ None
Incentives available from:
- Federal Government
- Provincial Government
- Utilities

Lighting Load Changing bulbs to CFL or LED lights. High Efficiency Fixtures combined 
with daylighting controls. - ++ n/a n/a $ None

Incentives available from:
- Federal Government
- Provincial Government
- Utilities

Electrical Plug Load Energy Star Appliances and Electronics Plug load reduced to about 30 
kWh/m² per year. - ++ n/a n/a $ None

Incentives available from:
- Federal Government
- Provincial Government
- Utilities

Commissioning Not usually provided

Comprehensive commissioning in 
place to verify performance of 
many components including 
building envelope.

- ++ n/a n/a $ None No direct incentive

Renewable Electricity, On-site 
Production

Few systems in place

On-site generation:
PV Panels
Small Scale wind turbines
Micro hydro
Etc.

Community Renewable Energy 
generation.
Threshold: systems decrease 
in expense per unit with 
increased density. 

++ n/a n/a $$$ None May be able to partner with other organizations

Operation and Maintenance 
Manual

Not usually provided Part of user training on building 
systems.

Part of user training on building 
systems. ++ n/a n/a $ None -

Conservation Strategies from 
Behavior Changes

Rely on Educational Strategies provided 
by internal or external organizations

Can be encouraged with energy 
and water usage display units.

Would benefit from a community 
approach. ++ n/a n/a $ None May be able to partner with other organizations

Behaviour Changes

Tier 1 – Passive Design

Tier 2 – Systems Efficiency

Tier 3 – Alternate Sources

NotesComponents Integral to 
All Development

Today's Common 
Responses to Integral 

Components

Responses Common to Net Zero 
Developments

Effectiveness of        Net 
Zero Responses

Cost Regulatory Barriers to Net Zero 
Responses



Energy - Archetypal Near Net Zero Systems
Development Scenario 1
Single Family Parcel: Single family detached dwelling, serviced (or not) by municipal water or sewer, located on a 1/4 acre parcel.

House/Property 
Scale Community Scale Energy 

GHG Water Liquid 
Waste

NotesComponents Integral to 
All Development

Today's Common 
Responses to Integral 

Components

Responses Common to Net Zero 
Developments

Effectiveness of        Net 
Zero Responses

Cost Regulatory Barriers to Net Zero 
Responses

Building Energy Intensity Typical new construction is above 300 
kwh/m2 per year.

Total energy consumption (energy 
for heating, hot water and 
electricity) around 50 kWh/m² per 
year.

- n/a n/a n/a n/a None -

Performance Measure



Energy - Archetypal Near Net Zero Systems
Development Scenario 2
Medium Density Residential Block: 15-20 units per hectare, serviced ( or not) by municipal sewer or water.

House/Property 
Scale Community Scale Energy 

GHG Water Liquid 
Waste

Walls: 2 x 6 studs (R20 and up) Walls: 2 x 6 studs (R30 and up)

Vented Attic: R30 with Radiant barrier Vented Attic: R50 with Radiant 
barrier)

Under slab: Continuous R12 Under slab: Continuous R12
Basement walls: R20 and up at 100% of 
height.

Basement walls: R30 and up at 
100% of height.

Thermal Bridges: Construction with 
thermal bridges

Thermal Bridges: Construction 
free of thermal bridges (U Value ≤ 
0.01 W/m²K)

Windows: Maximum U-value = 2.0 W/m²K

Skylights: Maximum U-value = 3.10 
W/m²K
Sliding glass doors: Maximum U-value = 
2.0 W/m²K Jan 01 2011
(BC Energy Efficiency Act)

Passive Cooling / Solar 
Shading

Internal solar shades External solar shades Building lots can be oriented to 
favor optimal solar orientation + n/a n/a $ By-laws may restrict the use of external shading devices. No direct incentives

Natural Ventilation Operable windows for natural ventilation Designed to contribute to passive 
cooling - + n/a n/a $ None No direct incentives

Passive Solar Heating Minimum attention given to this strategy
Careful orientation and placement 
of windows to contribute to passive 
solar heating

Building lots can be oriented to 
favor optimal solar orientation + n/a n/a $ By-law may restrict the possibility of passive solar heating 

by favoring non-optimal solar orientation. No direct incentives

Daylighting Daylighting strategies not coordinated with 
lighting controls

Lighting controls designed to work 
with daylighting advanced 
strategies

- + n/a n/a $ None No direct incentives

Furnace: BC mandates high efficiency 
furnace Furnace: High efficiency 95+

District Energy systems: 
Renewable district energy systems 
such as biomass or other 
renewables

HRV: Not required in BC HRV: high-efficiency  (over 80%)
Threshold: systems decrease in 
expense per unit with increased 
density. 

Heat Pump Systems:  Ground-source and
air source systems used

Heat Pump Systems:  Ground-
source and air source systems 
used

DHW Tank system: Efficiency between 80 
and 95%
DHW Tankless system: Not often used

Changing bulbs to CFL or LED lights.

Commissioning Not usually provided

Comprehensive commissioning in 
place to verify performance of 
many components including 
building envelope.

- ++ n/a n/a $ None No direct incentive

On-site generation: Community Renewable Energy 
generation

PV Panels

Small Scale wind turbines
Threshold: systems decrease in 
expense per unit with increased 
density. 

Micro hydro
Etc…

Operation and maintenance 
manual

Not usually provided Part of user training on building 
systems

Part of user training on building 
systems. ++ n/a n/a $ None -

Conservation Strategies from 
Behavior Changes

Rely on Educational Strategies provided by
internal or external organizations

Can be encouraged with energy 
and water usage display units

Would benefit from a community 
approach ++ n/a n/a $ None May be able to partner with other organizations

$$$ None

Window Performance Window: U-value ≤ 0.8 W/m²K -

- ++ n/a

n/a

n/a

Notes

Tier 1 – Passive Design

Insulation Levels and Envelope 
Performance

- ++ n/a n/a $

++

Incentives available from:
- Federal Government
- Provincial Government
- Utilities

Heating and Cooling ++ n/a $$$ None

$$ None

Air Tightness Typical air changes for new construction is 
between 3 ACH and 5 ACH. (Varies)

Tier 2 – Systems Efficiency

$ None

Effectiveness of        
Net Zero Responses

Cost Regulatory Barriers to Net Zero 
Responses

++ n/a

None

n/a

n/a

$$ None

Components Integral to 
All Development

Today's Common 
Responses to Integral 

Components

Responses Common to Net Zero 
Developments

n/a

Domestic Hot Water DHW System: High efficiency 
systems (95+) combined with solar

Threshold: systems decrease in 
expense per unit with increased 
density. 

Airtight building shell ≤ 0.6 ACH @ 
50 Pascal pressure, measured by 
blower-door test.

++ n/a

++ n/a n/aLighting Load High Efficiency Fixtures combined 
with daylighting controls -

$$$ None May be able to partner with other organizations

$ Nonen/a

Incentives available from:
- Federal Government
- Provincial Government
- Utilities

Incentives available from:
- Federal Government
- Provincial Government
- Utilities

Incentives available from:
- Federal Government
- Provincial Government
- Utilities

Incentives available from:
- Federal Government
- Provincial Government
- Utilities

Incentives available from:
- Federal Government
- Provincial Government
- Utilities

Incentives available from:
- Federal Government
- Provincial Government
- Utilities

Tier 3 – Alternate Sources

Electrical Plug Load Energy Star Appliances and Electronics Plug load reduced to about 30 
kWh/m² per year. -

Behaviour Changes

Renewable Electricity, On-site 
Production

Few systems in place ++ n/a n/a



Energy - Archetypal Near Net Zero Systems
Development Scenario 2
Medium Density Residential Block: 15-20 units per hectare, serviced ( or not) by municipal sewer or water.

House/Property 
Scale Community Scale Energy 

GHG Water Liquid 
Waste

Notes

Effectiveness of        
Net Zero Responses

Cost Regulatory Barriers to Net Zero 
Responses

Components Integral to 
All Development

Today's Common 
Responses to Integral 

Components

Responses Common to Net Zero 
Developments

Building Energy Intensity Typical new construction is above 300 
KWh/m2 per year.

Total energy consumption (energy 
for heating, hot water and 
electricity) around 50 kWh/m² per 
year.

- n/a n/a n/a n/a None -

Performance Measure



Water & Liquid Waste - Archetypal Near Net Zero Systems
Development Scenario 1
Single Family Parcel: Single family detached dwelling, serviced (or not) by municipal water or sewer, located on a 1/4 acre parcel.

House/Property Scale Community Scale Energy 
GHG Water Liquid 

Waste

Landscaping Lawn
Xeriscaping - Xeriscaping involves planting 
with native plants that have minimal irrigation 
requirements and are drought tolerant.

- n/a ++ n/a $ None Water efficient landscaping design standards will assist in implementation.

Building Roof and Perimeter 
Drainage to Storm Sewer

Bottomless drainage sumps and leaching 
chamber storm connections to maximize 
opportunity to infiltrate stormwater to ground 
onsite.

- n/a ++ ++ $ Building Code
Need for development of design standards to protect foundations and ensure adequate site 
drainage to protect property without liability exposure. Requires water balance analysis and 
modeling. 

Conventional Roofing Irrigated Green Roof - n/a ++ ++ $ Building Code
Need for design standards for residential applications. Where irrigation is required, this 
should be done with non-potable (reused) sources. Green roofs can also reduce energy 
consumption where mechanical cooling is needed. 

Fixtures Industry Standard Fixtures
Ultra-low flow fixtures (specifications of 
fixture flow rates for lavatories, kitchen sinks, 
showers, toilets and urinals)

- + + ++ $ Building Code Need product certification (CSA) and performance labelling. Product performance varies and 
should be selected carefully; some products are WaterSense labeled. 

Appliances Conventional Appliances
Low water use washing machines and 
dishwashers - n/a + ++ $$ None Products with EnergySTAR ; ultra-efficient appliance ratings may also be utilized.

Desalination - high energy 
cost ++ + $$$ Building Code

High energy cost.  High cost and need for maintenance.  Up to forty percent (40%) reject 
filtrate and need for disposal.  Brine content likely to adversely affect soil structure and/or 
impact freshwater resources (if discharged).

Potable Rainwater Harvesting - from 
Rooftops

- n/a + n/a $$ Building Code

General health concerns regarding the ability of a homeowner to operate and maintain a 
household water treatment system.  Building Code modifications are required. Lack of 
Standards (e.g. roofing materials, first flush diversion, etc.).  Concern for contamination from 
pesticide & herbicide applications nearby, dustfall, industrial activity, bird/animal feces, metal 
solublization, etc. 

- Potable Stormwater Harvesting n/a ++ n/a $ Water Regulation
Variable seasonal water quality adversely impacts treatment costs and ability to maintain 
minimum water quality standards (e.g. loading due seasonal suspended sediment and algae 
growth).  Subject to contamination if drainage basin not protected.

Urban Ground Water - n/a ++ n/a $ Building Code

Groundwater sources are largely overlooked in urban environments.  Could use groundwater 
injection (recharge) to reduce impacts of storm runoff and use aquifer to meet storage 
requirements.  Soil matrix provides natural passive water treatment and water quality 
protection.

- Urban Ground Water n/a ++ n/a $ Water Regulation

Groundwater sources are largely overlooked in urban environments.  Could use groundwater 
injection (recharge) to reduce impacts of storm runoff and use aquifer to meet storage 
requirements.  Soil matrix provides natural passive water treatment and water quality 
protection.

Non-Potable Rainwater/Stormwater 
Collection - from pavement

Minimal treatment involves filtration and 
disinfection.

- n/a + + $ Building Code
Requires a dual-plumbing system within the building and changes to plumbing code to meet 
CSA Standard.  Health Authorities moving to requiring filtration and disinfection as minimum 
treatment standard.

Cost

Municipal Potable Water ConnectionWater Supply

Tier 1 – Passive Design

Roofing and Roof Water 
Collection

Tier 2 – Systems Efficiency

Tier 3 – Alternate Sources

Notes
Today's Common 

Responses to 
Integral 

Compontents

Responses Common to Net Zero Developments Effectiveness of         
Net Zero Responses

Regulatory Barriers to Net 
Zero Responses

Components Integral 
to All Development



Water & Liquid Waste - Archetypal Near Net Zero Systems
Development Scenario 1
Single Family Parcel: Single family detached dwelling, serviced (or not) by municipal water or sewer, located on a 1/4 acre parcel.

House/Property Scale Community Scale Energy 
GHG Water Liquid 

Waste

Cost Notes
Today's Common 

Responses to 
Integral 

Compontents

Responses Common to Net Zero Developments Effectiveness of         
Net Zero Responses

Regulatory Barriers to Net 
Zero Responses

Components Integral 
to All Development

Direct Greywater Reuse - Drainage from 
lavatories, bath/tub and laundry is filtered and 
immediately discharged through subsurface 
drip irrigation systems for landscaping 
applications.

- n/a + + $ Building Code, Sewerage System Regulation

Irrigation uses only apply to dry weather conditions.  Conventional onsite wastewater 
treatment and disposal must be provided for full design flow (i.e. no savings in treatment and 
disposal costs despite reuse application.  Cost of subsurface irrigation system and need to 
maintain and clean filters.  Can only apply to individual household systems.  Requires 
Standards development and significant revisions to building code.

Package treatment plant to treat greywater to 
a water quality standard suitable for non-
potable water reuse - Greywater defined as 
drainage from showers/tubs, lavatories, and 
laundry.  Water treated to a standard that is 
safe for the public to come into contact.

- n/a ++ ++ $$$ Building Code, Sewerage System Regulation, 
Municipal Sewage Regulation

Requires additional cost for separate greywater drainage system as well as advanced 
wastewater treatment, rigorous operation and monitoring to ensure water quality is 
maintained.  Requires a dual-plumbing system within the building and changes to plumbing 
code to meet CSA Standard.  Good experience in Australia.  Greywater represents about 65 
percent of water demands within a residence.

Package treatment plant to treat mixed 
wastewater to a water quality standard 
suitable for non-potable water reuse - Mixed 
wastewater defined as greywater plus 
toilet/urinal and kitchen sink sources.  Water 
treated to a standard that is safe for the 
public to come into contact

- n/a ++ ++ $$$

Building Code, Sewerage System Regulation, 
Municipal Sewage Regulation - Building code 
modifications are needed to facilitate non-potable 
dual-plumbing systems.  Individual dwellings are 
exempt from MSR (which permits reuse), but SR 
does not permit reuse and defines any surface 
application of wastewater effluent as a health 
hazard.  MSR is rather onerous in application to 
small systems.

Needs CSA Standard development and National Building Code changes, as well as 
development of onsite water reuse performance standards.  Additional cost of wastewater 
treatment due to more rigorous water quality standard and requires onsite disposal options 
for those water uses that are not amenable to non-potable sources.  Not all potential reuse 
water applications are likely to be acceptable to local health authorities (i.e. laundry, water 
features, bathing/showers, vehicle washing, fire suppression, etc.).   Mixed wastewater 
represents about 90 percent of the water demand within a residence.

-

Non-Potable Mixed Wastewater 
Reuse - Treated non-potable water 
returned through distribution pipeline 
for residential and commercial 
applications including irrigation and 
toilet/urinal flushing under the 
Municipal Sewage Regulation.

n/a ++ ++ $$ Building Code, Municipal Sewage Regulation

Needs CSA Standard development and National Building Code changes, along with 
transmission design standards.  There is an additional cost for treatment as well as a cost to 
distribute reuse water back into the community in non-potable transmission pipelines, and 
additional building costs for dual plumbing.  Community scale water reuse systems can 
supply large-scale irrigation demands (e.g. parks, golf courses, agricultural, cemeteries, 
commercial/industrial non-potable demands, etc.).

Composting toilet - n/a ++ ++ $$ Building Code, Sewerage System Regulation

System performance is only as good as the dedication of the owner to operate  and maintain.  
Odour control can be problematic.  Need for separate urine collection and wastewater 
treatment and disposal for other liquid waste streams (laundry, lavatory, bath/tub and kitchen 
sink).  Net benefit is to reduce water consumption within the building (i.e. excluding irrigation) 
by only about 20 percent.

-

Small Diameter Forcemain 
Community Sewer - small sewage 

collection system for small low density 
communities. Lower infrastructure 

costs.

n/a + + $$ None

Requires house/property level primary treatment and maintenance.  Eliminates groundwater 
and stormwater infiltration flows to sewer.  Reduces cost of sewage collection and transfer 
due to elimination of solids, small diameter pipe, and shallow burial.  No effect on reducing 
potable water consumption.

Vacuum Collection - wastewater transported 
by vacuum pressure through community 

sewer.
- n/a ++ ++ $$ Building Code

Often used in vessel and recreational applications with restricted water supplies.  Eliminates 
groundwater and stormwater infiltration flows to sewer.  Reduces cost of sewage collection 
and transfer due to elimination of solids, small diameter pipe, and shallow burial.  
Significantly reduces potable water demand needed for flushing (25 percent of water demand 
within the residence).

-
Vacuum Collection - wastewater 
transported by vacuum pressure 

through community sewer.
n/a ++ ++ $$$ None

Restricted to small to moderate sized cluster developments.  Eliminates groundwater and 
stormwater infiltration flows to sewer.  Reduces cost of sewage collection and transfer due to 
elimination of solids, small diameter pipe, and shallow burial.  Significantly reduces potable 
water demand needed for flushing (25 percent of water demand within the residence).

Waste and Stormwater 
Conveyance

Sewage Conveyance & 
Treatment

Municipal Sewage Conveyance and 
Treatment

Municipal Wastewater & Stormwater 
System

Tier 3 – Alternate Sources



Water & Liquid Waste - Archetypal Near Net Zero Systems
Development Scenario 2
Mixed Use Community Core: Street oriented development, retail and office space at street level, residential units above. Retail unit size: 300 square meters, residential density, 20 units per hectare. Not serviced with municipal sewer or water.

House/Property Scale Community Scale Energy 
GHG Water Liquid 

Waste

Landscaping Lawn

Water efficient landscape design and 
xeriscaping - e.g. planting with native 
plants that have minimal or zero irrigation 
requirements and are drought tolerant.

- n/a ++ n/a $ None Water efficient landscaping design standards will assist in implementation.

Building Roof and Perimeter 
Drainage to Storm Sewer

Bottomless drainage sumps and leaching 
chamber storm connections to maximize 
opportunity to infiltrate stormwater to 
ground onsite.

- n/a n/a ++ $ Building Code
Need for development of design standards to protect foundations and ensure 
adequate site drainage to protect property without liability exposure. Requires water 
balance analysis and modeling. 

Conventional Roofing Green roof - n/a n/a + $ Building Code
Need for design standards for residential applications. Where irrigation is required, this
should be done with non-potable (reused) sources. Green roofs can also reduce 
energy consumption where mechanical cooling is needed. 

Industry Standard Fixtures (meet 
building code low flow 

requirements)

Ultra-low flow fixtures (specifications of 
fixture flow rates for toilets, faucets, and 
showers).

- + ++ ++ $ Building Code Need product certification (CSA) and performance labelling. Product performance 
varies and should be selected carefully; some products are WaterSense labeled. 

Flush Urinals (meet building code 
low-flush requirements) Waterless urinals - n/a + + $$ None Greater cost than conventional urinals.  Odour problems if not adequately maintained. 

Appliances Conventional Appliances Low water use washing machines and 
dishwashers. - n/a + ++ $$ None Products with EnergySTAR ; ultra-efficient appliance ratings may also be utilized

Potable Rainwater Harvesting - n/a + n/a $$ Building Code

General Health concern regarding ability of homeowner to operate and maintain 
household water treatment system.  Building Code modifications required.  Lack of 
Standards (e.g. roofing materials, first flush diversion, etc.).  Concern for 
contamination from pesticide & herbicide applications nearby, dustfall, indistrial 
activity, bird/animal feces, metal solublization, etc. 

Urban Ground Water Urban Ground Water n/a ++ n/a $ Building Code (House/Property scale); Water 
Regulation (community scale)

Groundwater sources are largely overlooked in urban environments.  Could use 
groundwater injection (recharge) to reduce impacts of storm runoff and use aquifer 
to meet storage requirements.  Soil matrix provides natural passive water treatment 
and water quality protection.

Desalination Desalination High Energy 
Cost ++ + $$$ Building Code (House/Property scale); Water 

Regulation (community scale)

Only appropriate if no other potable water sources are available. High energy cost.  
High cost and need for maintenance.  Up to forty percent (40%) reject filtrate and 
need for disposal.  Brine content likely to adversely affect soil structure and/or 
impact freshwater resources (if discharged).DFO & fisheries concerns regarding water 
intake and filtrate (salt) release (community scale).

Non-Potable Rainwater/Stormwater reuse -
minimum treatment involves filtration and 
disinfection.

- n/a + + $ Building Code
Requires a dual-plumbing system within the building and changes to plumbing code to 
meet CSA Standard.  Note however it has been implemented in BC. Health Authorities 
moving to requiring filtration and disinfection as minimum treatment standard. 

Direct Greywater Reuse - Drainage from 
sinks, bath/tub and laundry is filtered and 
immediately discharged through 
subsurface drip irrigation systems for 
landscaping applications.

- n/a + + $ Building Code, Sewerage System Regulation

Irrigation uses only apply to dry weather conditions.  Conventional onsite wastewater 
treatment and disposal must be provided for full design flow (i.e. no savings in 
treatment and disposal costs despite reuse application.  Cost of subsurface irrigation 
system and need to maintain and clean filters.  Can only apply to individual household 
systems.  Requires Standards development and sigificant revisions to building code.

Package treatment plant to treat 
greywater to a water quality standard 
suitable for non-potable water reuse - 
Greywater defined as drainage from 
showers/tubs, lavatories, and laundry.  
Water treated to a standard that is safe 
for the public to come into contact.

- n/a ++ ++ $$$ Building Code,Municpal Sewage Regulation

Requires additional cost for separate greywater drainage system as well as advanced 
wastewater treatment, rigorous operation and monitoring to ensure water quality is 
maintained.  Requires a dual-plumbing system within the building and changes to 
plumbing code to meet CSA Standard.  Good experience in Australia.  Greywater 
represents about 65 percent of water demands within a residence.  Pretreatment 
prior to discharge to sewer reduces costs for community sewage treatment.

Regulatory Barriers to Net 
Zero Responses Notes

Effectiveness of         
Net Zero Responses

Roofing and Roof Water 
Collection

Water Supply Municipal Potable Water 
Connection

Municipal Wastewater & 
Stormwater System

Wastewater and Stormwater 
Conveyance

Fixtures

Today's Common 
Responses to 

Integral 
Compontents

Responses Common to Net Zero Developments

Tier 3 – Alternate Sources

CostCostComponents Integral 
to All Development

Tier 1 – Passive Design

Tier 2 – Systems Efficiency



Water & Liquid Waste - Archetypal Near Net Zero Systems
Development Scenario 2
Mixed Use Community Core: Street oriented development, retail and office space at street level, residential units above. Retail unit size: 300 square meters, residential density, 20 units per hectare. Not serviced with municipal sewer or water.

House/Property Scale Community Scale Energy 
GHG Water Liquid 

Waste

Regulatory Barriers to Net 
Zero Responses Notes

Effectiveness of         
Net Zero ResponsesToday's Common 

Responses to 
Integral 

Compontents

Responses Common to Net Zero Developments

CostCostComponents Integral 
to All Development

Package treatment plant to treat mixed 
wastewater to a water quality standard 
suitable for non-potable water reuse - 
Mixed wastewater defined as greywater 
plus toilet/urinal and kitchen sink sources. 
Water treated to a standard that is safe 
for the public to come into contact

- n/a ++ ++ $$$

Building Code, Sewerage System Regulation, 
Municipal Sewage Regulation - Building code 
modifications are needed to facilitiate non-
potable dual-plumbing systems.  Individual 
dwellings are exempt from MSR (which permits
reuse), but SR does not permit reuse and 
defines any surface application of wastewater 
effluent as a health hazard.  MSR is rather 
onorous in application to small systems.

Needs CSA Standard development and National Building Code changes, as well as 
development of onsite water reuse performance standards.  Additional cost of 
wastewater treatment due to more rigorous water quality standard and requires 
onsite disposal options for those water uses that are not ammenable to non-potable 
sources.  Not all potential reuse water applications are likely to be acceptable to local 
health authorities (i.e. laundry, water features, bathing/showers, vehicle washing, fire 
suppression, etc.).   Mixed wastewater represents about 90 percent of the water 
demand within a residence.

-

Non-Potable Mixed Wastewater 
Reuse - Treated non-potable water 
returned through distribution 
pipeline for residential and 
commercial applications including 
irrigation and toilet/urinal flushing 
under the Municipal Sewage 
Regulation.

n/a ++ ++ $$ Building Code, Municpal Sewage Regulation

Needs CSA Standard development and National Building Code changes, along with 
transmission design standards.  There is an additional cost for treatment as well as a 
cost to distribute reuse water back into the community in non-potable transmission 
pipelines, and additional building costs for dual plumbing.  Community scale water 
reuse systems can supply large-scale irrigation demands (e.g. parks, golf courses, 
agricultural, cemetaries, commercial/industrial non-potable demands, etc.)

Composting toilets - n/a ++ ++ $$ Building Code, Sewerage System Regulation

System performance is only as good as the dedication of the owner to operate  and 
maintain.  Odour control can be problematic.  Need for treatment and disposal system 
for urine or leachate, as well as for other liquid waste streams (laundry, lavatory, 
bath/tub and kitchen sink).  Net benefit is to reduce water consumption within the 
building (i.e. excluding irrigation) and wastewater by about 20 percent, and reduction 
of size of the on-site wastewater treatment system.

-

Small Diameter Forcemain Community 
Sewer - small sewage collection 

system for small low density 
communities. Lower infrastructure 

costs.

n/a + + $$ None

Requires house/property level primary treatment and maintenance.  Eliminates 
groundwater and stormwater infiltration flows to sewer.  Reduces cost of sewage 
collection and transfer due to elimination of solids, small diameter pipe, and shallow 
burial.  No effect on reducing potable water consumption.

Vacuum Collection - wastewater transported 
by vacuum pressure through community 

sewer.
- n/a ++ ++ $$ Building Code

Often used in vessel and recreational applications with restricted water supplies.  
Eliminates groundwater and stormwater infiltration flows to sewer.  Reduces cost of 
sewage collection and transfer due to elimination of solids, small diameter pipe, and 
shallow burial.  Significantly reduces potable water demand needed for flushing (25 
percent of water demand within the residence)

-
Vacuum Collection - wastewater 
transported by vacuum pressure 

through community sewer.
n/a ++ ++ $$$ None

Restricted to small to moderate sized cluster developments.  Eliminates groundwater 
and stormwater infiltration flows to sewer.  Reduces cost of sewage collection and 
transfer due to elimination of solids, small diameter pipe, and shallow burial.  
Significantly reduces potable water demand needed for flushing (25 percent of water 
demand within the residence)

Tier 3 – Alternate Sources

Municipal Sewage Conveyance and 
Treatment

Wastewater and Stormwater 
Conveyance

Municipal Sewage Conveyance and 
TreatmentSewage Conveyance
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Appendix 4
Green Building Policy Tools
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Appendix 5
Voting and Feedback on Green Building Policy Tools
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Appendix 6
Local Governments Green Buildings Policy Case Studies
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Calgary’s Incentive Array
����:	�#�
��:�
���#�	����%�

�	����������#�
���
��
�������#�	�����	%����
��������$�	
�	���!��� �
($��3�������������(����

:�
���#���
%	��������$����
��$�	
�	�������	��������
����
=������$
������	����	�
�����
�
�����	�
�������������	������FF��
����	
�������;��������!���$��������.

A�6.E�@79�#��:'9�C'98�,&)8�76�2'�8�'9�&'98�,&)8�76�;B;8'�8
A�-.E�@79��7�(�
A�=.E�@79�B�)8�6>�

��	
�	�������	������������$
���N !H������ND����
���
�������	
���
���!�A
���	��
�����	
#�����


24�	������	����	�
��
���"�:�
���#0��$�	
�	�������	����$���������

#��3������
��$
���N���4
ND���"�������	���
���
�������	
���
��������������$�	
�	�������
������!���	
����$�����
��#��3������
������

������������
���
��
���
=�����
���"����#���%����
%������������
����
���
����	����
���
2������
�$�	
�������"�������%���������$�����	�
����<�������<�!��

E�
�	���	
#�
���
�����	�
���
=������������
���	��	�����	%���
������
�ND��"���!�����������
$�����
�����������<��
��������
�������
�������	������
�!��

��������������

���$���������������(����6
��	
�	�������	����$��������������%�����!�:�
���#�	���G��	�	�����	���������	�	
��
�/���$���0"�

�%	����������	��	��"��
���<�����������
����

!��������$����2
�
��$������������
���
=�����
&'98�,'(�);�4557�79�?>��8�9''6��@���'�+>��(�6�;�678�)&��':�6��&'98�,&)8�76�@7>�(�678�+'�
��������!������	��2�#!�$��	�������	�������%�������������
���#��
������������	
����
���	�����
����
�������$�	
�	���"��������$�������%������������	�	
��
�	�����	%���
�$�	
�������!�

#����3�����������2�������������E����
:�
���#��	���
����
�������$����!����#����
��	=���������������������	�����	%���
����%�

����"�
�����	�

#�
��
��������
=����"�	�����	������	��	�������
%�
�!�:�
���#�������%�

�������
����
%�
������4����<	�����
����"�2�	������#������
��	���	����
����
��	
�!�

A���4����<	���2	

�$��	��
���������

���	���$�	
�	�������	����$����!����2	

�$�������%����
��
�����	�

#���������
=����"�������������	������:	�#�
��:�
���#���	���	��	�����	�	
���
��FF�H
��	
�����������
������!�

#�������
>���	���
�<��
F����#�K�F�%	�
������:
4
��	���
�"�
:	�#�
��:�
���#"���%�

����������
��	
�	�������
%�
�
L�>!�5&!��H�
=���	�!�
�<��H��
���#!��

��

����������������
�����6�&����
��&����
�������2���������
(��%�����������3�
������



�������	
�����
��������

�������2�������������
($��3�����&�$�3��������
���$�(������($��3����
�6���
���3��������
3�2��������

Maple Ridge’s Revitalization Tax Exemption
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Toronto’s Atmospheric Fund
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HATsmart - Medicine Hat Gets Smart About Incentives
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