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Resource Efficient Residential Construction
Designing a Green Home*
Designing green built, resource-efficient homes is an integrated process that involves all aspects of residential construction from site selection and evaluation through home design, construction, operation, maintenance and ultimately demolition. All players, e.g. contractor, architect, landscape designer, occupant, engineer, government agencies, utility company, etc. should be included in the planning and design process for most effective integration of design components. An integrated green home design combines site characteristics, products, systems and design elements in a resource-efficient manner, i.e. maximizing resources used by designing waste and pollution out of the construction process. 

The design of the home should take into account:

· Site location relative to transportation, sewer, water, power, fire and other existing infrastructure 

· Natural site characteristics that may enhance or restrict design, e.g. solar access, stream corridor, on-site raw materials, cluster of trees, topographic rise, microclimate, soil texture, renewable energy sources, etc. 

· Efficient use of space for floorplan layout, e.g. shape and size 

· Environmentally and socially considerate parking and road network, e.g. efficient access, reduce impervious materials, community oriented 

· Green product material selection 

· Efficient, comfortable and integrated floorplan, energy- and water-efficiency, and indoor air quality 

· Home renovation and demolition 

· Construction waste management plan 

The intent of green building practices is to lessen the environmental impact of human activity while using natural features of the site to enhance human comfort and health. Preservation of site resources and conservation of energy and materials in construction and building operations are important benefits of good site planning. 

The following provides a brief description of the three phases of green design.

Pre-Design 
Incorporating green building practices at the pre-design stage is critical. Set goals at the beginning of the project that clearly defines the "green" framework. These goals can then be followed throughout site selection, building design, the construction process and building operation and maintenance. 

Green design does not impose building design on the site. Rather, it is used to identify the ecological characteristics of the site and to design ways to integrate the building with the site. Pre-design is the phase in which a site is selected and analyzed for general sustainable characteristics. For example, pre-design issues might include:

· The proximity of the home to places of employment, transportation routes, and other amenities 

· Water supply and neighboring land uses 

· Existing infrastructure, i.e. sewer pipes, power lines, water mains, roads, etc. 

· Energy sources, both on-site and utility based 

· Solar access, east-west alignment
· Ability to maintain and enhance biodiversity of site or recover a site that has been "abused", i.e. stripped, eroded, invaded by non-native vegetation, etc. 

· Ability to avoid environmentally sensitive areas 

· Acceptable lot sizes (Smaller, more affordable lots should not be overlooked as a small home can be very comfortable and resource-efficient)

Site Analysis
The design process begins with research and evaluation of the specific physical and cultural characteristics of the site. These characteristics will influence the shape, materials choice, mechanical systems and solar orientation of the building. During evaluation, certain techniques, systems, materials and alternative designs will be incorporated into the plan. Required specifications can be identified and included into construction plans and contracts. Characteristics of a site that guide the development of the home design may include:

· Topographical features that influence drainage and air movement 

· Groundwater and surface runoff characteristics 

· Soil texture and characteristics (bearing, compatibility and infiltration rates) 

· Air movement patterns 

· Neighboring developments and proposed future developments 

· Parcel shape and access 

· Solar attitude and microclimate factors, e.g. snow and wind load 

· Sensitive areas such as wetlands, animal migration or mating areas, and endangered species of plants or animals 

· Neighboring cultural and architectural characteristics 

· On-site raw materials such as wood, stone, sand and clay available for construction 

· Existing trees and native vegetation 

Building Design
Building design is the phase of residential planning that integrates the site, floorplan, building orientation, landscaping, materials, systems, architectural characteristics, and construction practice guidelines into the optimal green home design. 

Building design issues typically include the following considerations: 

· Green products & materials 

· Passive solar and energy efficiency principles 

· Water efficiency and quality 

· Landscaping 

· Indoor air quality 

· Solid and hazardous waste management 

· Building codes and standards 

· Affordability and financing 

· Site preparation and maintenance guidelines

"One of the best ways to minimize the amount (and cost) of building materials required is to keep the size of the home reasonable. With thoughtful design a small home can be very comfortable, functional and respectful of privacy."                                                               City of Austin's Green
Builder Program 
www.greenbuilder.com/

 HYPERLINK "http://www.greenbuilder.com/general/articles/AAS.SiteSelection.html" 
general/articles/AAS.SiteSelection.html 

Note:  the source of much of the above information was www.PeakstoPrairies.org
Design Specifications
Several communities have developed specifications to help define their expectations of resource efficient homes.  Over 70 of these local and state programs are listed on the US Green Building Council’s Green Home Guide web site at: www.greenhomeguide.org.   The programs below generally provide checklists that can be used to develop design ideas and to evaluate how green the home is.

Green Design Resources
Locally

Check locally to see if there are any green building guidelines or commitments that apply.  
Michigan  

GreenBuilt Michigan is a ‘green’ residential program launched in mid 2006 and is based upon the National Association of Home Builders (NAHB) guidance for green homes available at:  www.nahbgreen.org/Guidelines/nahbguidelines.aspx .  
Nationally

· The US Green Building Council’s national LEED for Homes program provides a free 114 page rating system reference that discusses a range of design issues.  A more in depth reference is available for a fee.

· The National Association of Home Builders (NAHB) checklist and guidance for green homes is at:  www.nahbgreen.org/Guidelines/nahbguidelines.aspx .
· The Sustainable Buildings Industry Council provides the Green Building Guidelines for home builders.  The fifth edition contains ‘how-to’ techniques for achieving goals and copies of the two most popular green certification program checklists.
· EEBA provides resources such as the “Builder’s Guide to Cold Climates”.  www.eeba.org/bookstore/book.asp?BookID=3 

Universal “Visitability” 

www.assistutah.org/access_design.html    






www.aarp.org/families/home_design/rate_home 
An additional design issue to consider is visitability or handicap access, or how visit-able a structure is.  Also referred to as universal design or accessibility, this means at least one no-step entry, at least a half bath on the entry level, and an accessible path from the street, into the house and to the bathroom.  This design helps us to deal with our children’s sports injuries, makes it easier to allow our parents to move in and allows us to age in the homes we love.   

Why Green
If you have reservations about green building, be sure to check out the Top Five Bogus Reasons Not To Build Green www.builtgreen.org/homebuilders/bogus.htm, a fun and informative piece by Doug Seiter. The reasons given against green building are discussed and why they are bogus. The article applies builders throughout the nation. 

Staying Current
Check with the following sites for news, product reviews and events in Green Design:

· Affordable Housing design   www.designadvisor.org   by HUD

· EcoIQ: Green Design and Building www.ecoiq.com/greendesign 
· Energy & Environmental Building Association “Houses that work”  www.eeba.org   
· Energy Star Homes  www.energystar.gov/index.cfm?c=new_homes.hm_index 

· Environmental Building News www.buildinggreen.com/ 

· Environmental Design and Construction Magazine www.edcmag.com 
· Green Builder Magazine  www.greenbuildermag.com 
· GreenBuilt Michigan.org  
· Green Communities, Affordable Housing  www.greencommunitiesonline.org 
· Green Home Guide  by USGBC   www.greenhomeguide.org
· ReGreen Home by USGBC   www.greenhomeguide.org/guide_for_green_renovation 
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