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Section 1: Introduction

1.1 Purpose of the Guide

The purpose of this Best Practices Guide for Energy-Efficient Construction is to provide
comprehensive guidance and actionable strategies for building energy-efficient homes within
Paddle Prairie Metis Settlement. This guide aims to support the construction of new modular
homes and retrofitting existing homes to enhance energy efficiency, reduce greenhouse gas
emissions, and improve the overall quality of living for community members. By incorporating
best practices, this guide will help ensure that all construction activities align with national
building codes and environmental standards, fostering a sustainable and resilient Settlement.

1.2 Scope and Applicability

This guide is applicable to all construction projects within Paddle Prairie Metis Settlement,
including the construction of new modular homes and the retrofitting of existing homes. It covers
a wide range of topics related to energy-efficient construction, including site selection, building
design, materials, technologies, and construction practices. The guide is intended to be a practical
resource for project managers, builders, contractors, and community members involved in
housing development projects. It also aligns with the goals and strategies outlined in the
Blueprintfor Sustainable Housing, ensuring a cohesive approach to sustainable development
within the community.

1.3 Target Audience
The primary-audience-for this-guide includes:

1. Project Managers: Responsible for overseeing construction projects and ensuring
compliance with energy efficiency standards.

2. Builders and Contractors: Engaged in the actual construction and retrofitting of homes,
requiring detailed guidance on best practices.

3. Community Leaders and Council Members: Involved in decision-making and policy
development related to housing and sustainability.

4. Homeowners and Residents: Interested in understanding the benefits of energy-
efficient construction and retrofitting their homes.

5. Stakeholders and Partners: Including NEWO Energy, Natural Resources Canada, Clean
Air Partnership, and Liberty Multimedia Inc., who provide technical expertise and support.

1.4 Overview of the Blueprint for Sustainable Housing

The Blueprint for Sustainable Housing, developed by Paddle Prairie Metis Settlement in
collaboration with Liberty Multimedia Inc., serves as a comprehensive roadmap for addressing
the Settlement's housing needs through sustainable and energy-efficient solutions. This blueprint
outlines strategic initiatives for new housing construction, retrofitting existing homes, and
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enhancing infrastructure. It emphasizes the importance of cultural sensitivity, environmental
stewardship, and economic resilience.

Key components of the Blueprint for Sustainable Housing include:

e Governance and Policy Framework: Establishing clear policies and regulations to guide
housing development and ensure compliance with national standards.

e Community Engagement: Involving Settlement members in the planning and decision-
making process to ensure that housing solutions meet their needs and preferences.

e Sustainability Goals: Prioritizing energy efficiency, renewable energy integration, and
sustainable building materials to minimize environmental impact.

¢ Funding and Resources: Leveraging government grants, private investments, and other
funding sources to support housing projects.

e Monitoring and Evaluation: Implementing a robust framework to track project
outcomes, measure performance, and ensure continuous improvement.

This guide builds upon the principles and strategies outlined in the Blueprint for Sustainable
Housing, providing practical tools and resources to achieve the community's vision for
sustainable and energy-efficient housing development.

2.Understanding Energy Efficiency and NetZero

2.1 What is Enexgy Efficiency?

Energy efficiency refers to the practice of using less energy to perform the same function or
achieve the same outcome. In-the context of residential construction, itmeans‘designing and
building homes that require minimal energy for heating, cooling, lighting, and other functions.
Energy-efficient homes utilize advanced technologies, materials, and construction practices to
reduce energy consumption, thereby lowering utility bills and minimizing environmental impact.
Energy efficiency is a critical component of sustainable housing development, as it contributes to
the long-term viability and resilience of the Settlement.

2.2 What is Net Zero?

A net-zero home is designed to produce as much energy as it consumes on an annual basis. This
is achieved through a combination of energy-efficient construction practices and the integration
of renewable energy sources, such as solar panels. Net-zero homes significantly reduce
greenhouse gas emissions and contribute to a sustainable and environmentally friendly living
environment. Achieving net zero involves careful planning, design, and implementation of
advanced building technologies and systems.

2.3 Net Zero Tiers

Net Zero Tiers represent different levels of energy performance and sustainability in building
design and construction. These tiers are part of a progressive framework that guides the
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transition from standard energy-efficient homes to fully net-zero energy homes. The tiers are
defined as follows:

e Tier 1: Basic energy efficiency improvements beyond current building code requirements.

e Tier 2: Enhanced energy efficiency measures, including advanced insulation, air sealing,
and high-performance windows.

e Tier 3: High-efficiency systems and appliances, along with the incorporation of some
renewable energy sources.

e Tier 4: Near-net-zero energy homes with significant renewable energy integration and
minimal reliance on non-renewable energy sources.

e Tier 5: Fully net-zero energy homes that produce as much energy as they consume on an
annual basis, achieving complete energy self-sufficiency.

Each tier builds on the previous one, with increasing levels of energy performance and
sustainability, ultimately aiming for the highest standard of net-zero energy.

2.4 Benefits of Energy-Efficient and Net-Zero Construction

Implementing energy-efficient and net-zero construction practices offers numerous benefits for
the Settlement, including:

e Cost Savings: Energy-efficient and net-zero homes have lower utility bills due to reduced
energy consumption and the ability to generate renewable energy. This can lead to
significant cost savings for residents over the life of the home.

e Environmental Impact: By reducing energy consumption and producing renewable
energy, net-zero homes decrease greenhouse gas emissions and the overall carbon
footprint of the Settlement. This aligns with broader environmental goals and
commitments.

¢ Enhanced Comfort: Energy-efficient and net-zero homes provide more consistent indoor
temperatures, improved air quality, and better overall comfort for occupants. Proper
insulation and ventilation reduce drafts and maintain a healthier living environment.

¢ Resilience and Durability: Energy-efficient construction techniques, such as improved
insulation and moisture control, enhance the durability and longevity of homes. This
results in lower maintenance costs and better resilience to extreme weather conditions.

e Support for Local Economy: Implementing energy-efficient and net-zero construction
practices can create job opportunities within the Settlement, contributing to local
economic development and skill-building. As there are currently no local people skilled in
energy efficiency, this initiative can serve as a training and capacity-building opportunity.

2.5 Key Principles of Energy Efficiency and Net Zero

To achieve energy efficiency and net zero in residential construction, several key principles must
be followed:

¢ Building Envelope: The building envelope, including walls, roofs, windows, and doors,
must be designed to minimize heat loss in winter and heat gain in summer. High-
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performance insulation, air sealing, and energy-efficient windows and doors are essential
components.

Passive Design: Passive design strategies, such as proper orientation, shading, and
natural ventilation, reduce the need for mechanical heating and cooling. These strategies
leverage the natural environment to maintain comfortable indoor temperatures.
Efficient Systems and Appliances: Installing energy-efficient HVAC systems, water
heaters, lighting, and appliances can significantly reduce energy consumption. These
systems should be selected based on their efficiency ratings and suitability for the specific
needs of the home.

Renewable Energy Integration: Incorporating renewable energy sources, such as solar
panels, can offset energy consumption and reduce reliance on non-renewable energy. This
integration supports the Settlement's sustainability goals and is crucial for achieving net-
zero energy status.

Water Efficiency: Reducing water consumption through efficient plumbing fixtures and
water-saving appliances also contributes to overall energy efficiency. Less water usage
means less energy required for water heating and treatment.

Smart Home Technologies: Utilizing smart home technologies, such as programmable
thermostats, energy monitoring systems, and automated lighting controls, can optimize
energy usage and provide residents with greater control over their energy consumption.
Continuous Improvement: Energy efficiency and net zero should be viewed as ongoing
processes. Regular maintenance, performance monitoring, and periodic upgrades ensure
that homes remain energy-efficient'and capable of achieving net-zero energy status over
time.

By adhering to these principles, the Settlement can achieve its goals of building energy-efficient
and net-zero homes that provide long-term benefits to its residents and the environment. This
initiative also serves as a crucial step in developing local expertise in energy efficiency and net-
zero construction, creating a foundation for future projects and skill development within the
Settlement.

3. Planning and Design

3.1 Site Selection and Orientation

Selecting the right site and orienting the home properly are critical first steps in the planning and
design process for energy-efficient and net-zero homes. The following considerations should
guide site selection and orientation:

Solar Access: Choose a site that maximizes solar access to take full advantage of passive
solar heating and the potential for solar energy systems. Orient the home so that the
longest walls face north and south, allowing for optimal solar gain in winter and shading
in summer.

Wind Protection: Consider natural windbreaks, such as trees or other vegetation, to
reduce heat loss due to wind. Position the home to minimize exposure to prevailing winds.
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e Topography: Utilize the natural topography to enhance energy efficiency. For example,
placing the home on a south-facing slope can improve solar gain.

e Proximity to Amenities: Choose sites that are close to community amenities and services
to reduce transportation energy use.

3.2 Building Envelope Design

The building envelope is the barrier between the indoor and outdoor environments, and its
design is crucial for maintaining energy efficiency. Key components include:

e Insulation: Use high-performance insulation materials in walls, roofs, and floors to
minimize heat loss and gain. Insulation should be continuous and free of gaps.

e Air Sealing: Ensure that the building envelope is tightly sealed to prevent air leaks, which
can lead to significant energy loss. Use caulking, weatherstripping, and airtight
construction techniques.

e Windows and Doors: Install high-performance windows and doors that provide good
thermal insulation and airtightness. Double or triple glazing, low-emissivity (Low-E)
coatings, and insulated frames are recommended.

e Thermal Mass: Incorporate thermal mass elements, such as concrete or stone, to store
and slowly release heat, stabilizing indoor temperatures.

3.3 Passive Design Strategies

Passive design strategiesleverage natural energy flows to maintain comfortable indoor
conditions without relying heavily on mechanical systems. Key strategies include:

e Orientation and Layout: Design the home’s layout to take advantage of natural light and
heat from the sun. South-facing windows can capture solar energy in winter, while
shading devices can prevent overheating in summer.

e Natural Ventilation: Utilize cross-ventilation by placing operable windows on opposite
sides of the home. Stack ventilation can be achieved with high and low windows that
promote airflow.

e Shading: Install shading devices, such as overhangs, pergolas, or deciduous trees, to block
summer sun while allowing winter sun to enter the home.

e Daylighting: Maximize the use of natural light to reduce the need for artificial lighting.
This can be achieved with strategically placed windows, skylights, and reflective surfaces.

3.4 Integration of Renewable Energy Sources

Incorporating renewable energy sources is essential for achieving net-zero energy status. Key
considerations include:

1. Solar Photovoltaic (PV) Systems: Install solar panels to generate electricity from
sunlight. Position panels for maximum sun exposure and consider battery storage systems
to store excess energy.



BEST PRACTICES GUIDE FOR ENERGY EFFICIENT CONSTRUCTION

2. Solar Thermal Systems: Use solar thermal collectors to provide hot water for domestic
use or space heating. These systems can significantly reduce energy consumption for
water heating.

3. Wind Energy: In suitable locations, small wind turbines can be installed to generate
additional renewable energy.

4. Geothermal Systems: Utilize ground-source heat pumps to provide efficient heating and
cooling by leveraging the stable temperatures underground.

3.5 Considerations for Modular Homes

Modular homes, constructed off-site and assembled on-site, offer unique advantages for energy-
efficient construction. Consider the following:

1. Quality Control: Modular construction allows for better quality control in a factory
setting, ensuring consistent insulation, air sealing, and construction practices.

2. Efficiency of Construction: Building homes in a controlled environment reduces waste
and improves efficiency. This can result in shorter construction times and lower costs.

3. Transport and Assembly: Ensure that the modular components are designed for easy
transport and assembly on-site, with minimal gaps and joints that could compromise
energy efficiency.

3.6 Aligning with the Blueprint for Sustainable Housing

The Blueprint for Sustainable Housing outlines the strategic vision for housing development in
the Settlement. Key alignment points include:

e Cultural Sensitivity: Ensure that the design of energy-efficient and net-zero homes
respects and reflects the cultural heritage of the Metis people.

e Community Engagement: Involve Settlement members in the planning and design
process to ensure that housing solutions meet their needs and preferences.

e Sustainability Goals: Prioritize energy efficiency, renewable energy integration, and
sustainable building materials as outlined in the Blueprint.

¢ Funding and Resources: Leverage available funding sources, such as government grants
and private investments, to support the construction of energy-efficient and net-zero
homes.

e Monitoring and Evaluation: Implement robust monitoring and evaluation frameworks
to track project outcomes, measure performance, and ensure continuous improvement.

By following these planning and design principles, the Settlement can achieve its goals of

constructing energy-efficient and net-zero homes that provide long-term benefits to its residents
and the environment.

4. Building Materials
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4.1 Insulation Materials and Techniques

Insulation is a key component in maintaining energy efficiency by minimizing heat loss in winter
and heat gain in summer. Effective insulation materials and techniques include:

1.

Fiberglass Insulation: Widely used due to its affordability and effectiveness. Available in
batts, rolls, and loose-fill, fiberglass is easy to install and provides good thermal resistance
(R-value).

Spray Foam Insulation: Expands to fill gaps and creates an airtight seal. Closed-cell spray
foam offers high R-value per inch and also acts as a moisture barrier.

Rigid Foam Insulation: Provides high R-value and can be used for both interior and
exterior applications. Types include expanded polystyrene (EPS), extruded polystyrene
(XPS), and polyisocyanurate (polyiso).

Cellulose Insulation: Made from recycled paper products and treated with fire
retardants. It provides good thermal performance and is an environmentally friendly
option.

Mineral Wool Insulation: Made from rock or slag, it is fire-resistant, moisture-resistant,
and provides good thermal and acoustic insulation.

Installation Techniques: Ensure continuous insulation with no gaps or thermal bridges.
Use techniques like staggered stud walls, insulated sheathing, and proper installation
around windows and doorsto'maximize efficiency.

4.2 High-Performance Windows and Doors

Windows and doors are critical components of the building envelope that can significantly
impactenergy efficiency. High-performance options include:

1.

2.

Double or Triple Glazing: Multi-pane windows provide better insulation than single-
pane windows. They reduce heat loss and can improve comfort and energy savings.
Low-E Coatings: Low-emissivity coatings on glass reduce heat transfer, keeping homes
cooler in summer and warmer in winter. They also protect interiors from UV radiation.
Gas Fills: Argon or krypton gas between panes improves insulation by reducing heat
transfer.

Insulated Frames: Window and door frames made from materials like fiberglass, vinyl,
or wood with thermal breaks help reduce heat loss.

Airtight Seals: High-quality weatherstripping and gaskets ensure that windows and
doors are airtight, preventing drafts and improving energy efficiency.

4.3 Sustainable Building Materials

Sustainable building materials minimize environmental impact and enhance the overall
sustainability of construction projects. Key considerations include:

Locally Sourced Materials: Using materials sourced locally reduces transportation
energy and supports the local economy.
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¢ Recycled Materials: Incorporating recycled content in building materials, such as
reclaimed wood, recycled steel, and recycled concrete, reduces waste and conserves
resources.

e Renewable Materials: Materials like bamboo, cork, and straw bales are renewable and
have a lower environmental impact compared to traditional materials.

e Durability and Longevity: Choosing durable materials that require less maintenance and
replacement over time contributes to sustainability by reducing the need for frequent
repairs and replacements.

4.4 Low-Emission Building Products

Low-emission building products improve indoor air quality by reducing the release of harmful
chemicals and pollutants. Consider the following:

e Low-VOC Paints and Finishes: Volatile organic compounds (VOCs) can off-gas from
paints and finishes, impacting indoor air quality. Choose products labeled as low-VOC or
zero-VOC.

e Formaldehyde-Free Insulation: Some insulation products contain formaldehyde, a
known carcinogen. Opt for formaldehyde-free options to improve indoor air quality.

o Eco-Friendly Adhesives and Sealants: Use adhesives and sealants that are free of
harmful chemicals and have low VOC content.

e Non-Toxic Flooring: Select flooring materials, such as natural linoleum, cork, or bamboo,
that do not'emit harmful chemicals. Ensure that any finishes or adhesives used are low-
VOC.

By carefully selecting building materials that prioritize energy-efficiency; sustainability, and
indoor air quality, the Settlement can achieve its goals of constructing homes that are both
environmentally friendly and comfortable for residents. These materials, combined with best
practices in installation and construction, would help contribute to the overall success of the
energy-efficient and net-zero housing initiative.

5. Construction Practices

5.1 Advanced Framing Techniques

Advanced framing techniques optimize material use, improve energy efficiency, and enhance
structural integrity. Key methods include:

1. Optimum Value Engineering (OVE): Reduces lumber usage and waste while maintaining
structural integrity. Techniques include spacing studs 24 inches on center, using two-stud
corners, and aligning floor, wall, and roof framing.

2. Continuous Insulation: Ensures that insulation is continuous over the exterior sheathing
to minimize thermal bridging. This can be achieved by using rigid foam insulation on the
exterior.

10
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3. Insulated Headers: Use insulated headers over doors and windows to improve thermal
performance. Headers can be made with foam insulation sandwiched between two layers
of wood.

4. Single Top Plates: In some designs, using a single top plate with aligned framing reduces
material use and allows for better insulation placement.

5.2 Air Sealing and Moisture Control

Proper air sealing and moisture control are essential for maintaining energy efficiency and
indoor air quality. Effective strategies include:

1. Air Barrier Systems: Implement a continuous air barrier to prevent air leaks. Use
materials like house wrap, airtight drywall, and caulking to seal gaps and joints.

2. Blower Door Testing: Conduct blower door tests to identify and seal air leaks in the
building envelope. This ensures the home meets air tightness standards.

3. Vapor Barriers: Use vapor barriers to control moisture movement through walls, floors,
and ceilings. This helps prevent mold and mildew growth and maintains indoor air
quality.

4. Proper Ventilation: Ensure adequate ventilation in attics and crawl spaces to prevent
moisture buildup. Use ridge vents, soffit vents, and exhaust fans as needed.

5.3 Installation of HVAC Systems

Efficient heating, ventilation,and air conditioning (HVAC) systems are critical for maintaining
comfort and energy efficiency. Key considerations include:

1. Right-Sized Equipment: Select HVAC equipment that is properly sized for the home to
avoid energy waste and ensure optimal performance.

2. Duct Sealing and Insulation: Seal and insulate ducts to prevent air leaks and improve
system efficiency. Use mastic or foil-backed tape for sealing, and wrap ducts with
insulation.

3. Energy-Efficient Systems: Choose high-efficiency HVAC systems, such as heat pumps,
that meet or exceed ENERGY STAR® standards. Consider using programmable
thermostats for better control.

4. Zoned Heating and Cooling: Implement zoning systems to control temperatures in
different areas of the home independently, improving comfort and efficiency.

5.4 Plumbing and Water Efficiency

Efficient plumbing systems and water-saving fixtures reduce water consumption and energy use.
Key practices include:

1. Low-Flow Fixtures: Install low-flow faucets, showerheads, and toilets to reduce water
usage without compromising performance.

11
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2. Tankless Water Heaters: Use tankless or on-demand water heaters to provide hot water
only when needed, reducing energy consumption.

3. Efficient Piping Layout: Design plumbing layouts to minimize the distance hot water
must travel, reducing heat loss and wait times for hot water.

4. Greywater Systems: Consider greywater systems to recycle water from sinks, showers,
and laundry for irrigation and other non-potable uses.

5.5 Electrical Systems and Lighting

Energy-efficient electrical systems and lighting reduce energy consumption and improve the
overall sustainability of the home. Key practices include:

1. LED Lighting: Use LED bulbs and fixtures, which are more energy-efficient and have a
longer lifespan than traditional incandescent or fluorescent lights.

2. Smart Lighting Controls: Implement smart lighting controls, such as dimmers, timers,
and occupancy sensors, to optimize lighting use and reduce energy waste.

3. Energy-Efficient Appliances: Select ENERGY STAR® rated appliances for their superior
energy performance and lower operating costs.

4. Solar-Ready Wiring: Prepare homes for future solar panel installations by including
conduits and wiring that make it easy to add solar power systems later.

By adopting these advanced construction practices, the Settlement/can ensure that new homes
are built to the highest standards of energy efficiency and sustainability. These practices not only
improve the performance and comfort of the homes but also contribute to the long-term goals of
reducing greenhouse gas emissions and promoting environmental stewardship.

6. Energy-Efficient Technologies

6.1 Heating and Cooling Systems

Efficient heating and cooling systems are essential for maintaining comfortable indoor
temperatures while minimizing energy consumption. Key technologies include:

1. Heat Pumps: Air-source and ground-source (geothermal) heat pumps provide efficient
heating and cooling by transferring heat rather than generating it. They can achieve
efficiencies up to three times higher than traditional systems.

2. High-Efficiency Furnaces and Boilers: Select furnaces and boilers with high Annual Fuel
Utilization Efficiency (AFUE) ratings. Look for models that are ENERGY STAR® certified.

3. Radiant Floor Heating: Radiant floor heating systems provide even heat distribution and
improve comfort by circulating warm water through pipes embedded in the floor.

4. Ductless Mini-Split Systems: These systems provide efficient heating and cooling
without the need for ductwork, making them ideal for retrofits and additions.

6.2 Ventilation Systems

12
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Proper ventilation is crucial for maintaining indoor air quality and managing moisture levels.
Energy-efficient ventilation systems include:

1. Energy Recovery Ventilators (ERVs): ERVs transfer heat and moisture between
incoming and outgoing air streams, improving energy efficiency and maintaining indoor
humidity levels.

2. Heat Recovery Ventilators (HRVs): HRVs transfer heat between incoming and outgoing
air streams, reducing the energy required to heat or cool incoming air.

3. Balanced Ventilation Systems: These systems provide controlled ventilation by bringing
in fresh air and exhausting stale air at balanced rates, improving air quality and energy
efficiency.

6.3 Solar Panels and Photovoltaic Systems

Solar energy systems convert sunlight into electricity, providing a renewable and sustainable
energy source. Key considerations include:

e Solar Photovoltaic (PV) Panels: Install solar PV panels on rooftops or ground-mounted
systems to generate electricity. Position panels for maximum sun exposure and consider
the use of micro-inverters for optimal performance.

¢ Net Metering: Utilize net metering programs to feed excess electricity generated by solar
panels back into the grid, reducing overall energy costs.

e Solar Thermal Systems: Use solar thermal collectors to heat water for domestic use or
space heating. These systems can significantly reduce energy consumption for water
heating.

6.4 Energy Storage Solutions

Energy storage systems store excess energy generated by renewable sources for use when
demand is high or generation is low. Key technologies include:

1. Battery Storage Systems: Lithium-ion batteries are commonly used for residential
energy storage due to their high energy density and efficiency. These systems can store
excess solar energy for use during the night or cloudy days.

2. Grid-Tied Systems: Grid-tied energy storage systems allow homes to remain connected
to the grid while storing excess energy. This provides backup power and can reduce
reliance on the grid during peak demand periods.

3. Thermal Storage: Thermal storage systems store heat or cold in materials such as water
or phase-change materials for later use. This can be used for space heating, cooling, or hot
water supply.

6.5 Smart Home Technologies

Smart home technologies optimize energy use and provide homeowners with greater control
over their energy consumption. Key technologies include:

13
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1. Smart Thermostats: Programmable and learning thermostats adjust heating and cooling
settings based on occupancy and user preferences, reducing energy consumption.

2. Home Energy Management Systems: These systems provide real-time monitoring and
control of energy use, allowing homeowners to identify energy-saving opportunities and
manage their energy consumption more effectively.

3. Smart Lighting: Automated lighting controls, such as motion sensors, dimmers, and
timers, optimize lighting use and reduce energy waste.

4. Smart Appliances: ENERGY STAR® certified smart appliances can be controlled
remotely and programmed to operate during off-peak hours, reducing energy costs and
improving efficiency.

By incorporating these energy-efficient technologies, the Settlement can achieve its goals of
reducing energy consumption, lowering greenhouse gas emissions, and improving the overall
sustainability of its housing stock. These technologies not only enhance the performance and
comfort of homes but also provide valuable tools for managing and optimizing energy use.

7. Implementation Strategies

7.1 Project Planning and Management

Effective project planning and management are essential for the successful implementation of
energy-efficient and net-zero construction projects. Key steps include:

1. Project Charter: Develop a project charter that outlines the project’s objectives, scope,
stakeholders, timeline;-and-budget. This document serves as the foundation for preject
planning and execution.

2. Detailed Project Plan: Create a comprehensive project plan that includes all phases of
the project, from design and procurement to construction and post-construction. The plan
should include detailed schedules, resource allocation, and risk management strategies.

3. Stakeholder Engagement: Engage all relevant stakeholders, including community
members, project partners, and funding agencies, to ensure their input and support
throughout the project.

4. Communication Plan: Establish a communication plan to keep all stakeholders informed
of project progress, key milestones, and any issues that arise. Regular updates and
transparent communication are critical to maintaining stakeholder trust and support.

5. Risk Management: Identify potential risks and develop mitigation strategies to address
them. This includes financial, technical, and logistical risks that could impact the project’s
success.

7.2 Working with Contractors and Builders

Collaboration with experienced contractors and builders is crucial for achieving high standards
of energy efficiency and net-zero construction. Key strategies include:

14
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1. Pre-Qualification: Pre-qualify contractors and builders based on their experience with
energy-efficient and net-zero construction. Ensure they have the necessary skills,
certifications, and track record of successful projects.

2. Clear Specifications: Provide detailed specifications and requirements for energy-
efficient construction practices, materials, and technologies. This ensures that all parties
understand the project’s goals and standards.

3. Training and Education: Offer training and education programs to contractors and
builders on the latest energy-efficient and net-zero construction techniques. This can
include workshops, on-site training, and certification programs.

4. Performance-Based Contracts: Use performance-based contracts that tie contractor
compensation to the achievement of specific energy efficiency and net-zero targets. This
incentivizes contractors to meet or exceed project goals.

5. Regular Inspections: Conduct regular inspections during construction to ensure
compliance with specifications and identify any issues early. This helps maintain quality
and adherence to energy efficiency standards.

7.3 Building Code Compliance (NBC 2020 and NEBC 2020)

Ensuring compliance with the latest building codes is essential for achieving energy efficiency
and safety standards. Key considerations include:

e Understanding Codes: Familiarize all project stakeholderswith the requirements of the
National Building Code (NBC) 2020 and the National Energy Code for Buildings (NECB)
2020. This includes understanding the specific provisions related to energy efficiency and
net-zero construction.

e Code Integration: Integrate code requirements into the‘project’s.design and construction
plans. This includes incorporating mandatory energy efficiency measures and ensuring
that all materials and technologies meet code standards.

¢ Permit Process: Follow the local permitting process and obtain all necessary approvals
before commencing construction. This ensures that the project complies with all
regulatory requirements.

e Code Compliance Inspections: Schedule inspections at key stages of construction to
verify compliance with building codes. This includes insulation, air sealing, HVAC
installation, and other critical elements.

e Documentation: Maintain thorough documentation of all construction activities,
materials, and inspections. This provides a record of compliance and can be used for
future reference or audits.

7.4 Monitoring and Quality Assurance

Ongoing monitoring and quality assurance are critical for ensuring that energy efficiency and net-
zero goals are achieved. Key strategies include:

¢ Performance Monitoring: Implement systems to monitor the energy performance of
homes after construction. This includes tracking energy consumption, indoor air quality,
and other key metrics.

15
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e Post-Construction Audits: Conduct post-construction audits to verify that all energy
efficiency measures have been properly implemented and are performing as expected.
This can include blower door tests, thermal imaging, and energy modeling.

¢ Quality Assurance Programs: Establish quality assurance programs that include regular
inspections, testing, and validation of construction practices and materials. This ensures
that high standards are maintained throughout the project.

¢ Continuous Improvement: Use data from performance monitoring and audits to identify
areas for improvement. Implement corrective actions and continuous improvement
strategies to enhance the performance of future projects.

¢ Reporting and Feedback: Provide regular reports to stakeholders on project
performance, including successes and areas for improvement. Solicit feedback from
homeowners and other stakeholders to ensure that their needs and expectations are met.

By implementing these strategies, the Settlement can effectively manage and execute its energy-
efficient and net-zero construction projects, ensuring that all goals are met and that high
standards of quality and sustainability are maintained.

8. Case Studies
8.1 Successful Energy-Efficient Projects

Case Study d: Riverview NetiZero Communijty

Location: Riverview, Ontario
Project Overview: This community developed 50 net-zero homes designed to produce as much
energy as they consume annually. The project incorporated advanced insulation, high-
performance windows, solar panels, and energy-efficient HVAC systems.
Key Features:
Triple-glazed windows and high-R-value insulation.
Solar PV panels installed on each home.
Energy recovery ventilators (ERVs) for improved indoor air quality.
Smart home technologies for energy management.
Outcomes:
e 75% reduction in annual energy costs for homeowners.
e Significant reduction in greenhouse gas emissions.
e High homeowner satisfaction due to enhanced comfort and lower utility bills.

Case Study 2: Yellowknife Sustainability Initiative

Location: Yellowknife, Northwest Territories
Project Overview: This initiative focused on retrofitting existing homes in a remote Indigenous
community to improve energy efficiency and reduce heating costs.
Key Features:
e Upgraded insulation and air sealing to reduce heat loss.
¢ Installation of high-efficiency wood stoves and heat pumps.
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e Use of local materials and labor for retrofitting projects.
Outcomes:
e 50% reduction in heating costs for residents.
¢ Improved indoor air quality and comfort.
e Creation of local job opportunities and skill development (FCM) (Partners for Climate
Protection) (Canada.ca) (Homepage).

8.2 Lessons Learned and Best Practices
Lesson 1: Importance of Community Engagement

e Insight: Engaging community members early and throughout the project is crucial for
success. It ensures that housing solutions meet their needs and fosters a sense of
ownership and pride.

e Best Practice: Conduct regular community meetings and workshops to gather input and
provide updates. Involve residents in decision-making processes.

Lesson 2: Quality Control and Monitoring

e Insight: Continuous monitoring and quality control are essential to ensure that energy-
efficient measures are properly implemented and performing as expected.

e Best Practice: Implement a robust quality assurance program that includes regular
inspections, performance testing, and post-construction audits.

Lesson 3: Training and Capacity Building

e Insight: Providing training and capacity-building opportunities for local workers
enhances project outcomes and supports long-term sustainability.

e Best Practice: Offer comprehensive training programs on energy-efficient construction
techniques, materials, and technologies. Partner with local educational institutions and
organizations.

Lesson 4: Adaptability and Flexibility
e Insight: Flexibility in design and implementation allows for adaptations to local
conditions and specific community needs.

e Best Practice: Customize designs and technologies to suit the local climate, cultural
preferences, and available resources. Be open to iterative feedback and adjustments.

8.3 Adaptations for Indigenous and Remote Communities

Adaptation 1: Climate-Responsive Design

e Challenge: Indigenous and remote communities often face harsh climates that require
specialized design solutions.
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e Solution: Incorporate climate-responsive design strategies, such as high levels of
insulation, airtight construction, and passive solar heating. Use materials and construction
methods suited to the local climate.

Adaptation 2: Cultural Sensitivity

e Challenge: Standard housing designs may not align with the cultural values and practices
of Indigenous communities.

e Solution: Engage community members in the design process to ensure that homes reflect
cultural preferences. Include spaces for traditional activities and communal living.

Adaptation 3: Local Resources and Labour

e Challenge: Remote locations may have limited access to specialized materials and labor.

e Solution: Use locally sourced materials and train local workers in energy-efficient
construction practices. This supports the local economy and ensures that homes can be
maintained over time.

Adaptation 4: Integrated Renewable Energy

e Challenge: Remote communities may have limited.access to reliable grid electricity.

e Solution: Integrate renewable energy systems, such as solar PV panels and wind turbines,
to provide a sustainable and independent energy source. Consider energy storage
solutions to manage supply and demand.

By examining these case studies and applying the lessons learned and best practices, the
Settlement can adapt and implement successful energy-efficient and net-zero housing projects
that are tailored to the unique needs and conditions of Indigenous and remote communities.

9. Resources and Tools

9.1 Energy Modeling and Simulation Tools

Energy modeling and simulation tools are essential for designing energy-efficient and net-zero
homes. These tools help in predicting energy performance, optimizing building design, and
evaluating the impact of different technologies. Key tools include:

1. EnergyPlus: A whole-building energy simulation program that models energy use in
buildings. It allows for detailed simulation of HVAC systems, lighting, and building
envelope performance.

2. OpenStudio: An open-source software that supports energy modeling using EnergyPlus.
It provides a graphical interface and integrates with other design tools.

3. BEopt: A tool developed by the National Renewable Energy Laboratory (NREL) for
optimizing the design of high-performance homes. It evaluates the cost-effectiveness of
various energy efficiency measures.
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4. eQuest: A user-friendly interface for the DOE-2 building energy simulation program,
which allows for detailed analysis of building energy use.

5. RETScreen: A clean energy management software system for energy efficiency,
renewable energy, and cogeneration project feasibility analysis. It includes a performance
analysis module for ongoing project evaluation.

9.2 Training and Certification Programs

Training and certification programs are crucial for building capacity and ensuring that
construction professionals have the necessary skills to implement energy-efficient and net-zero
practices. Key programs include:

1. Certified Passive House Designer/Consultant (CPHD/C): A globally recognized
certification for professionals designing Passive House buildings. It covers advanced
energy modeling, design principles, and building techniques.

2. Building Performance Institute (BPI) Certifications: Offers certifications in various
areas of building performance, including energy auditing, HVAC, and building envelope
specialization.

3. LEED Accreditation: Leadership in Energy and Environmental Design (LEED) offers
professional credentials for individuals involved in the design, construction, and operation
of green buildings.

4. Energy Management Professional (EMP) Certification: Offered by the Energy
Management Association, this certification covers energy auditing, project management,
and performance verification.

5. Local and Regional Training Programs: Many local educational institutions and
organizations offer training programs focused on energy-efficient construction practices.
These programs can provide hands-on experience and practical knowledge.

9.3 Useful Links and References

1. Natural Resources Canada (NRCan): NRCan Energy Efficiency

2. Canadian Home Builders' Association (CHBA): CHBA Net Zero Home Labelling Program

3. Passive House Canada: Passive House Canada

4. National Renewable Energy Laboratory (NREL): NREL Building Energy Software Tools
Directory

5. Energy Star Canada: Energy Star Canada

6. Canada Mortgage and Housing Corporation (CMHC): CMHC Green Homebuilding Program
These resources and tools provide valuable information and support for planning, designing, and
implementing energy-efficient and net-zero construction projects within the Settlement. They

offer guidance on best practices, financial assistance, training opportunities, and ongoing support
for achieving sustainability goals.

10. Conclusion
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10.1 Summary of Best Practices

The Best Practices Guide for Energy-Efficient Construction for the Paddle Prairie Metis
Settlement has outlined comprehensive strategies for designing, building, and maintaining
energy-efficient and net-zero homes. Key best practices include:

1. Thorough Planning and Design: Incorporate site selection, building orientation, and
passive design strategies to maximize energy efficiency.

2. Advanced Building Materials: Use high-performance insulation, windows, and
sustainable materials to improve energy performance and reduce environmental impact.

3. Efficient Construction Techniques: Implement advanced framing, air sealing, and
moisture control methods to ensure a durable and energy-efficient building envelope.

4. Energy-Efficient Technologies: Integrate heating, cooling, ventilation systems,
renewable energy sources, and smart home technologies to optimize energy use.

5. Comprehensive Implementation Strategies: Engage in detailed project planning, work
with qualified contractors, ensure building code compliance, and implement robust
monitoring and quality assurance measures.

10.2 Future Trends in Energy-Efficient Construction

As the construction industry evolves, several emerging trends are expected to shape the future of
energy-efficient and net-zero construction:

1. Innovative Building Materials: Development of new materials, such as aerogels and
phase-change materials, which offer superior insulation and thermal properties.

2...Smart Building Systems: Increased adoption of loT-enabled devices and smart home
systems that provide real-time energy monitoring and management.

3. Integrated Renewable Energy Systems: Enhanced integration of solar PV, wind
turbines, and energy storage solutions to achieve greater energy independence.

4. Prefabrication and Modular Construction: Growth in prefabrication and modular
construction techniques that streamline the building process and improve quality control.

5. Resilient Design: Focus on designing buildings that are resilient to climate change
impacts, such as extreme weather events, while maintaining energy efficiency.

6. Green Certifications and Standards: Adoption of stricter green building certifications
and standards, driving higher performance and sustainability in construction practices.

10.3 Encouraging Continuous Improvement

Achieving and maintaining energy efficiency and net-zero goals requires a commitment to
continuous improvement. Strategies to foster ongoing enhancement include:

1. Performance Monitoring: Regularly track and analyze the energy performance of

buildings to identify opportunities for improvement and ensure compliance with energy
efficiency standards.
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2. Feedback Mechanisms: Establish channels for residents and stakeholders to provide
feedback on building performance and comfort. Use this feedback to make data-driven
improvements.

3. Ongoing Education and Training: Provide continuous education and training
opportunities for construction professionals, ensuring they stay updated on the latest
technologies and best practices.

4. Research and Innovation: Support research initiatives and pilot projects that explore
new energy-efficient technologies and construction methods. Share findings with the
broader community to drive industry-wide advancements.

5. Policy and Advocacy: Advocate for policies and regulations that promote energy
efficiency and net-zero construction at local, regional, and national levels. Engage with
policymakers to support the adoption of progressive building codes and standards.

By adhering to these best practices, staying informed on future trends, and committing to
continuous improvement, the Settlement can lead the way in sustainable housing development.
This will not only enhance the quality of life for residents but also contribute to broader
environmental and economic goals.

11. Appendices
11.1 Glossary of Terms

e Air Sealing: The process of sealing gaps and cracks in a building to prevent air leakage,
which improves energy efficiency and indoor air quality.

e Building Envelope: The physical barrier between the interior and exterior of a building,
including walls, roofs, windows, and doors, designed to provide thermal and moisture
protection.

e Energy Recovery Ventilator (ERV): A device that exchanges heat and moisture between
incoming and outgoing air streams to improve energy efficiency and indoor air quality.

e Heat Recovery Ventilator (HRV): A device that exchanges heat between incoming and
outgoing air streams to improve energy efficiency without transferring moisture.

o Net Zero: A building that produces as much energy as it consumes on an annual basis
through a combination of energy-efficient practices and renewable energy sources.

e Passive Design: Design strategies that take advantage of natural energy flows, such as
sunlight and ventilation, to maintain comfortable indoor temperatures without relying
heavily on mechanical systems.

e R-Value: A measure of thermal resistance used to rate the effectiveness of insulation
materials; higher R-values indicate better insulating properties.

e Renewable Energy: Energy generated from natural resources that are replenished
naturally, such as solar, wind, and geothermal energy.

e Smart Home Technologies: Devices and systems that use automation and connectivity to
optimize energy use and provide homeowners with greater control over their energy
consumption.

e Thermal Mass: Materials that absorb, store, and slowly release heat, helping to stabilize
indoor temperatures.
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11.2 Checklists and Templates
Site Selection and Orientation Checklist

L] Evaluate solar access and orientation

L1 Assess wind protection and natural windbreaks
L1 Consider topography for energy efficiency

L] Ensure proximity to community amenities

Building Envelope Checklist

L1 Select high-performance insulation materials
L1 Ensure continuous insulation with no gaps

L] Install high-performance windows and doors
L] Implement air sealing techniques

HVAC Installation Checklist

[0 Choose right-sized HVAC equipment
L1 Seal and insulate ductwork

L1 Select energy-efficient HVAC systems
[l Implement zoned heating and cooling

Plumbing and Water Efficiency Checklist

[ Install low-flow fixtures and appliances
L] Use tankless water heaters

L1 Design efficient piping layouts

L1 Consider greywater systems

Electrical Systems and Lighting Checklist

L] Use LED lighting and smart lighting controls
L1 Select ENERGY STAR® certified appliances
L] Prepare for solar-ready wiring

11.3 Additional Reading and Research

Energy-Efficient Building Design: Passive House Institute
Training and Certification Programs:

Certified Passive House Designer/Consultant (CPHD/C)
Building Performance Institute (BPI) Certifications

b S
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These appendices provide valuable additional resources, checklists, and templates that will
support the implementation of energy-efficient and net-zero construction practices within the
Settlement. By leveraging these tools and resources, the Settlement can enhance its capacity to
achieve its sustainability goals and build resilient, energy-efficient homes for its residents.
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