Visit www.greenbuilding.com for more detail on the checklists below:
Green Plumbers
· Design circulation loops with small-volume branch lines.

· Buy a high-efficiency water heater with a low lifecycle cost. Size it correctly.

· To reduce waste, use an on-demand circulation system that primes the host water line when hot water is needed. Avoid systems that circulate hote water continuously.

· In a trunk and branch system, make branch lines no larger than 1/2-in. dia. and no more than 10ft. long.

· Insulate hot water lines.

· Reduce the number of restrictions in hot water supply lines, which decrease the effective length of the run. Lines that include sweeping turns rather than sharp 90-degree bends have less internal turbulence and better flow.

· Installing PEX tubing instead of copper or PVC saves time and money during construction and reduces the potential for leaks.

· Set the water heater thermostat at 120° F. 

· Install High-Efficiency Toilets  

· Install Flow Reducers on Faucets and Showerheads.

· Install Drain Water Heat Recovery Systems.  Heat is recovered from waste water resulting in energy and water savings

· Pre-Plumb for Future Greywater Systems 
Green Building Electrical 

· Before deciding where electrical lighting should go, make windows part of the overall lighting plan.

· Skip incandescent light bulbs in favor of alternatives that use less power: compact fluorescent lamps or light-emitting diodes.

· Choose Energy Star Appliances

· Install dimmer switches, times or motion-sensing switches on electric lights.

· Plug electronic devices with standby features into a power strip that can be switched off when the devices are not in use.

· Go for lighting plans that match the light source with the anticipated use of space - task lighting instead of glaring overhead lights, for example, or lights that can be adjusted depending on how they're used.

· Use electrical resistance heating only for heating small spaces on a spot basis, in rooms use only occasionally, or as a backup in a super energy-efficient home.

· When considering solar power, make sure it won't be used to power inefficient, outdated appliances. When solar is beyond the budget consider roughing in conduit to the roof so panels can be installed later. 

· Seal around electric outlets. Install a foam gasket around outlets and switches and a can of expansion foam. 
· Install lighting fixtures thoughtfully.  Many homes have more light fixtures than are needed. Install fixtures to light a specific task area. Have lights controlled by several switches so that only the lights that are needed are switched on.  Minimize recessed cans or eliminate them entirely

· Install programmable thermostats

Green Building Site & Landscaping

· Survey the lot carefully for native vegetation before starting construction.

· Understand local climatic conditions - wind speed and direction, exposure to sunlight, seasonal variations in temperature, rainfall and snow amounts. Plant accordingly.

· Disturb the site as little as possible during construction. Stockpile topsoil for later use.

· Let trees already on the site contribute to energy conservation by leaving conifers on the north side of the house to block wind in winter and deciduous trees to the south to block the summer sun.

· Avoid using potable water for landscaping.

· Look for alternatives to grass that needs constant attention, chemical fertilizers and pesticides, and watering.  Plant native grasses and plants   

· If some watering is necessary, invest in timers and moisture sensing devices that regulate water use.

· Use water permeable materials for walk-ways to minimize runoff.

· Plant deciduous trees on the south side of the home.  Deciduous trees provide shade in the summer, but allow sunlight to heat the home during the winter.Keep trees at least 15 feet from south wall..

· Plant coniferous trees on the side of prevailing winter winds 
· Use organic mulch in flower and tree beds . Use a minimum of 2-3 inches of mulch. 

· Install a rainwater collection system 
· Control erosion using biofiltration strips and silt 
· Encourage composting and create a composting zone 
· Design On-site Storm water management . Ponds or vegetated swales can be constructed to help hold water during heavy rain. This water can be used to irrigate when there is less precipitation.
Green Building Roofing

· Use raised-heal trusses. If framing the room with dimensional lumber, install a rafter plate to allow sufficient insulation at the eaves.

· In a cooling climate, use radiant-barrier roof sheathing.

· If ductwork runs through the attic, treat the attic as conditioned space by insulating both the rafters and the ceiling.

· Choose the most durable roofing material available that's appropriate to the climate. Avoid copper and galvanized metal roofing as well as inexpensive asphalt shingles.

· In cold-weather regions, protect the lower 3ft. of the roof and valleys with a self-adhering bituminous membrane.

· Install an effective air barrier between any ceiling and unconditioned attic. Seal any penetrations.

· Use long life (40-50 year) shingles 
· Specify recycled content materials . Recycled content asphalt shingles contain recycled waste paper and/or use reclaimed slag material in their aggregate surfaces.

· Discarded asphalt shingles are a major source of construction waste. Roofers should help keep them out of landfills by recycling them

· Use light color roofing to reflect summer sun 
· Avoid flat roofs . Most flat roofing products are petroleum based, require a lot of energy to manufacture and install, and they have a relatively short life span.  A steep pitch discourages standing water, leakage, ice dams, and heavy snow buildup.  
Green Building Foundation

· Insulating the outside of the foundations is better than adding insulation on the inside. If you do insulate inside, use rigid foam instead of fiberglass batts.  

· When planning a slab-on-grade house, switch to a frost-protected shallow foundation design.

· Combine structure and insulation by using insulated concrete forms.

· Use plywood or metal forms to make foundation forms.  Reuse forms as much as possible

· Make sure the concrete you order contains fly ash. It makes for better, more durable concrete.

· Use moisture-proof coatings and perimeter drains to keep moisture out of foundations walls and lower the risk of mold while making basements more comfortable.

· Install a perimeter drain at the base of a foundation wall.  
· Raise crawl space height to 24 in. to make access easier and include the crawl space in the conditioned space of the house.
Green Building Windows & Doors

   Invest in high-performance, low-e glass to improve energy efficiency 

   Avoid plain wood frames in favor of wood clad with aluminum or vinyl, or consider high-quality PVC or fiberglass for longer life and lower maintenance. 

   Choose multi-pane designs filled with argon and krypton rather than air to minimize heat loss through convection. 

   In passive-solar designs, install high solar gain windows on south-facing walls to reduce energy costs 

   Read Nation Fenestration Rating Council labels carefully and choose windows appropriate to the climate and overall house design 

   Avoid single-glazed skylights 

   If possible, plan an entry "airlock" to reduce heat loss. 

  Detail flashing around doors and window to reduce the risk of water leaks and seal the gap between window and doorjambs and framing members with expanding urethane foam to eliminate air infiltration. 

Green Building Siding & Decking
· Install a drainage plane beneath the siding to divert water away from the house. This can be a housewrap, building paper, or one of several commercial products manufactured for this purpose.

· Consider installing a rain screen beneath the siding that includes an air space between the back of the siding and the housewrap or building paper.

· With the exception of cedar and redwood, avoid all siding made from softwoods.

· If you choose a traditional wood siding, either cedar or redwood shingles or planks, make sure the wood is certified by the Forest Stewardship Council.

· Consider fiber cement siding in either panel form or as lap siding.

· Avoid vinyl siding if you can.

· For deck construction, take pains to detail the deck ledger correctly. Protect the house first with a drainage plane, make sure the housewrap and flashing are layered correctly to prevent water from getting behind the ledger, and attach the ledger only to solid framing.

· Give preference to one of the plastic-wood composite decking materials.

· If you choose cedar, redwood, or one of the tropical hardwoods, make sure it is FSC-certified material.
· Also visit: http://www.wncgreenbuilding.com/articles/full/desiding_on_materials 
Green Building Interior Finishes

· Establish an effective interior air barrier.

· If available, choose drywall whose core is made with residue that's taken from air scrubbers at coal-fired power plants.

· Choose low-VOC or no-VOC paints, caulks, and adhesives as well as water-based finishes rather than solvent-based products.

· Avoid wood products that use urea-formaldehyde as a binder.

· Use wood products made with renewable or recycled content.

· Consider the distance that building products must be shipped and choose those produced locally or regionally over those that come from overseas.

· Specify the wood that's certified by the Forest Stewardship Council.

· If carpet is used as a floor covering, favor natural materials such as wool or sisal but avoid products that contain styrene butadiene latex binders and wool that must be fumigated when it enters the country.

The following checklists can also be found at: www.wncgreenbuilding.com  
The Advanced Framing technique

By Marcus Renner on 03/24/2011 http://www.wncgreenbuilding.com/articles/full/the_advanced_framing_technique 
Wood-framed buildings are a great American innovation. Developed 150 years ago, wood-framed (also called stud-framed or western platform framed) buildings now account for 90 percent of our homes. 

As with all technologies, decades of use fostered innovation. One of the latest innovations for framed construction is now called Advanced Framing. Once labeled Optimum Value Engineered Framing, advanced framing addresses efficiencies in speed, cost, materials and energy. Redundant wood is eliminated, layout is simplified and insulation is increased — less wood, more insulation. 

The advantages of advanced framing are numerous. By minimizing wood and increasing insulation, the materials and labor cost are reduced. Not only is the construction of the frame faster and less expensive, but the tradespeople — such as electricians and plumbers — have to drill and cut fewer holes, saving them time. Even the insulators are putting up fewer but bigger pieces of insulation, which means increased efficiency. Joe Lstiburek, preeminent researcher and principal [WHAT] of Building Science Corporation, offers these statistics for advanced framed homes: They use 5 to 10 percent less lumber, up to 30 percent fewer pieces of wood, and are 60 percent more insulated. Advanced framing is a less expensive, faster way to construct homes, saving more energy than conventional framing methods. 

Advanced framing has many benefits. If we didn’t innovate transportation, for instance, we may all still be traveling by horse. Framing with old methods is like traveling on a horse — slow, costly and inefficient. Building codes are slowly changing to reflect innovation, and soon all new homes will have to be framed with energy in mind. Get off the horse and into the hybrid. Get ahead of the code and do yourself and your customers a favor by using some or all of the methods listed here. 

Below is a list of code-approved advanced framing methods: 

Corners constructed with two studs, not three 
Corners inherently carry less of a structural load than the wall. The only reason a third stud is installed is for connection of the drywall, but doing this creates a cavity which can’t be insulated. Eliminate the stud and install drywall clips or a smaller one-inch board to connect the drywall. 

Ladder bracing where partition walls meet exterior walls 
Additional studs are traditionally placed in the exterior wall on either side of the last interior wall stud. These are placed there for the drywall connection. Ladder bracing is just as strong and allows insulation to be placed in the exterior wall. Small scraps of wood can be used.  

Raised heel trusses or rafter ends 
Trusses are often designed with no room above the top plate. Site framed homes often have the rafter sitting on the top plate next to the ceiling joist, also providing minimal space above the top plate. Insulation is usually compressed at the edge of the building.  Raised heel trusses are designed to allow ample room above the top plate so the insulation can keep its fluff. In a framed roof, a ledger board can be placed flat on top of the joist ends and the rafter sits on the ledger. 

Single headers flush with the outside or insulated headers 
Most homes never have the forces to require a double header. Eliminate the interior board. This will allow the insulators to fill the space in the header. Drywall is less likely to crack when not connected to the larger piece of wood. If you do need to install a double header be sure to fill the center with insulation before constructing and installing it, or stack the headers together and put the insulation in last. 

No headers in non-load bearing walls 
If there is no load above a window, why put an expensive header that requires large boards and compromises the insulation? Frame out the opening with one flat 2x6 board. Non-load bearing openings are usually under gable ends. 

No cripple studs connected to jack studs under windows 
Windows aren’t heavy. Follow the framing layout for the small studs under windows but don’t add additional wood at the jack or king stud. 

No jack studs for headers 
Jack studs hold up headers. Jacks can be replaced with header hangers. Less expensive than wood, and quicker to install, header hangers allow more insulation in a wall. 

In-line framing 
Framing in a way that all the structural elements line up increases strength and minimizes wood. The layout of the floor joists, studs, ceiling joists and rafters are the same. The stud is directly over the floor joist, the ceiling joist is stacked on top of the stud and the rafter is on top of the ceiling joist. This more efficient and stronger way of building also looks better and gives a perception that the building is stronger, which it is. 

Single top plates 
When doing in-line framing, the double top plate can be eliminated and a single top plate will suffice. Metal plate or wood splice connections can be made at partition wall intersections and top plate butt joints. Although this is an easy way to minimize wood and increase insulation, many code officials won’t approve this method, so be sure to consult with them. 

2x6 exterior stud walls, 24 inches on center 
Increased room between studs enables more insulation. 24-inch centers (versus 16-inch centers) require less wood, even though the size has increased. Many builders are eliminating interior window and door trim and rounding the drywall to terminate at the window frame. Only a wood sill is installed, saving money. 

2x4 interior walls, 24 inches on center 
Non-structural interior walls don’t need 16-inch spacing. Less wood means less work for the framers and trades people. 

Floors and roofs framed on 24-inch centers 
With the advent of floor decking that is ¾-inch thick, there is no need to use 16-inch spacing. Two-foot centers with ¾ inch decking are faster and have a lower materials cost than other methods. Keep in mind that the trades people will also have less wood to cut or drill through when running plumbing, electrical or other services. 

Insulating sheathing 
Although not a framing method, using rigid insulation as the exterior sheathing is an excellent way to increase the efficiency of the home. Framed homes have a break in the thermal insulation every time a stud is installed. If the walls are insulated with R-19 rated insulation, the effective R-value of the wall is actually around R-13 because of the wood break. Insulation as sheathing actually creates a thermal break and adds additional R-value to the wall. If the seams are caulked and taped, then the house wrap can be eliminated, saving money. Taping the seams also provides an air seal that stops air leakage, the No.one form of energy loss in our homes. Diagonal loading has to be addressed, and there are a number of ways to do it. Wood sheathing can be installed at corners or diagonal bracing of wood or metal can be nailed into the wall. 

Checklist: Air sealing

By Maggie Leslie on 03/22/2010  http://www.wncgreenbuilding.com/articles/full/checklist_air_sealing 
Air sealing is a crucial part of building a healthy, energy-efficient home. Below is a checklist of items to use to ensure proper air sealing when building or renovating a conventional stick-frame home. A leaky home will decrease the R-value of your insulation (the measure of how well your insulation resists heat flow), create unwanted drafts and comfort issues, and bring moisture and pollutants into the home. As the saying goes, "Seal it tight, and insulate it right!" 

• All holes or penetrations in the building envelope are sealed with a material capable of stopping airflow, such as caulk, foam or rigid material (fibrous insulation does not stop airflow). 

• Windows and exterior doors are sealed with backer rod, caulk or non-expanding spray foam. 

• Electrical, plumbing and HVAC penetrations between conditioned and unconditioned space are sealed with caulk or spray foam. 

• The bottom and top plates of exterior walls and walls to the attic are sealed with caulk or sill seal. 

• Band joists are sealed with caulk, spray foam or gaskets between the top plate and band joist, between band joist and subfloor and at any penetration. Any joists or other cavities that span from conditioned to unconditioned spaces are blocked off and air sealed. 

• All chase ways that would allow unconditioned air to enter into the conditioned building envelope are capped and sealed. 

• Exterior walls behind tub and shower enclosures are insulated. Prior to installing the tub or shower, a rigid, durable air barrier is installed in direct contact with the insulation. 

• Insulation wind baffles are installed to block windwashing at all attic eave bays in roof assemblies with soffit vents. 

• An air barrier is blocking any exposed edges of insulation, particularly for cantilevered floor systems and floors above a garage. 

• For fireplace cavities on exterior walls a rigid air barrier is fully aligned with the insulated framing in the framed shaft behind the fireplace and any gaps are fully sealed with foam, caulk or tape. 

• For porch roofs, a rigid air barrier is installed at the intersection of the porch roof and exterior wall. 

• For dropped ceilings, a rigid air barrier is fully aligned with insulated framing and any gaps fully sealed with caulk or foam. 

• Recessed light fixtures (if installed in insulated cavities, such as the ceiling between the house and the attic) are rated ICAT (Insulation Contact, Air Tight). Once installed, they are sealed to the drywall with gasket, caulk or foam. 

Sources for this checklist include Advanced Energy System Vision Guidelines, Southface Energy Institute Technical Bulletins, NC HealthyBuilt Homes program guidelines and Energy Star guidelines for homes and indoor quality. 

Checklist: HVAC

By Maggie Leslie on 03/22/2010 http://www.wncgreenbuilding.com/articles/full/checklist_hvac 
A home can be heated or cooled using electricity, gas, geothermal energy, solar energy or a combination of energy sources. Radiant floor-heating systems are an inherently efficient way to heat, since there is no heat lost through ductwork, but a forced-air heating system can also be a very efficient option if designed and installed properly. The items on this checklist should be considered when installing any type of ducted system. 

First off, a room-by-room Manual J heat-loss/heat-gain calculation must be completed. The maximum-oversizing limit for air conditioners and heat pumps is 15 percent. Adhering to the maximum-oversizing limit both ensures that you are not paying for more capacity than you need and that the system will properly dehumidify the home and run efficiently. 

• Heat pumps and air conditioners have a Seasonal Energy Efficiency Ratio rating of at least 14 SEER and a Heating Season Performance Factor of at least 7 HSPF. Gas furnaces used for either primary heat or backup heat have a rating of at least 90 Annual Fuel Utilization Efficiency. 

• Ductwork and the mechanical unit are located in the conditioned space, if possible. All ductwork has an insulating value of R-8. 

• Use rigid-metal ductwork for increased durability and indoor-air quality. Rigid metal is easy to clean, and will not trap dust or absorb moisture. 

• Building cavities, such as floor joists, are not used as part of the forced-air supply or return system. 

• All joints/seams in the air-distribution system are sealed using fiberglass mesh tape and duct mastic; this includes duct connection to metal boots (in subfloor), trunk lines and air-handler units. The insulating liner of the ducts is also sealed with mastic. 

• Indoor and outdoor HVAC units are matched according to the Air-Conditioning & Refrigeration Institute Directory or the manufacturer's listing. 

• The correct charge of refrigerant has been installed per the manufacturer's specifications. 

• Registers and diffusers have proper throw and spread to keep rooms properly conditioned as the load specifies. 

• Duct dampers are installed and accessible on supply vents. The dampers make it possible to adjust the flow and spread of air from the registers. 

• Ducts are sealed and tested by a Home Energy Rater to have no more than 5 percent leakage. 

• If installing a heat pump, an outdoor thermostat is installed to control when the electric heat strip's power is on. This will maximize your efficiency. 

• A programmable thermostat is installed. 

Sources for this checklist include Advanced Energy System Vision Guidelines, Southface Energy Institute Technical Bulletins, HealthyBuilt Homes program guidelines and Energy Star guidelines for homes and indoor quality. 

Checklist: Installing Insulation the right way

By Maggie Leslie on 03/22/2010 http://www.wncgreenbuilding.com/articles/full/checklist_installing_insulation_the_right_way 
There are many types of insulation. The most common type is batt, or blanket-type insulation (typically fiberglass). This is the least expensive but requires careful installation to ensure 100-percent coverage. Blown types, such as fiberglass, cellulose (made from recycled newspaper) and foams are more easily installed, and each one does a good job of filling in gaps, cracks and areas around pipes and wiring. Foams have an added benefit: They air seal all the gaps and cracks in the walls for more of an airtight outcome. Below is an insulation installation checklist. 

• Insulation is installed to be in full contact with the air barrier (the Sheetrock to the inside and the sheathing to the outside). If the insulation is not encapsulated by a rigid material on all six sides, it will not insulate properly. 

• Insulation is installed to fill 100 percent of every cavity. 

• If batts are installed, the batt is cut to fit around all plumbing, heating and electrical penetrations and other obstacles. It is split to go behind and in front of wires and plumbing. This is done in such a way as to fill all cavity spaces and gaps, while not compressing the insulation. 

• The space behind electrical boxes is fully sealed and insulated. 

• If faced (Kraft or paper) batts are used in walls or cathedral ceilings, the flanges are stapled to the face of the studs or rafters, not the side of the surface facing into the cavity (this is known as inset stapling). 

• Attic insulation extends all of the way to the exterior edge of the top plate of the wall below without compression. Roof-framing details, such as raised-heel trusses or oversized trusses, must allow for this. 

• Insulation baffles are installed to prevent overblow into soffits and to prevent wind-washing through the insulation. This means that baffle height is no less than the thickness of the insulation. 

• Attic-access openings (hatches or pull-down stairs) are insulated to at least R-30 and weather-stripped to prevent air movement between the attic and the living space. The insulation is glued or stapled to prevent misalignment. This is a great application for rigid foam. 

• Floor insulation is in continuous contact with the subfloor above. It should provide continuous coverage, with no compression of the insulation and with no gaps. Batt insulation is cut to fit around pipes, blocking and bridging and other obstacles, so as to provide the full R-value in all spaces (the measure of how well your insulation resists heat flow). 

• Band joists are insulated to at least the level of exterior walls and cover the entire band-joist area. 

• Walls between conditioned space and attic space, such as knee walls in bonus rooms, have a rigid material on the attic side, preferably rigid-foam insulation, which will prevent air flow through the wall cavity and allow the R-value of the wall insulation to perform as intended. This rigid material is sealed with caulk or spray foam at all connections to the framing. 

• Single-ply headers are used where possible to allow for insulating headers above windows and doors. Headers are insulated by using rigid foam sheathing as a spacer instead of plywood or oriented strand board, either between or on one side of double headers. 

• Interior/exterior wall intersections are framed using ladder T-walls in order to maximize the area of insulation on the exterior wall. 

• Outside and inside corners: Two-stud corn

