Bluebird Gardens – ‘Un’Common-Sense Green 

Welcome to Bluebird Gardens – our common-sense farmhouse-style green home.  Our initial design goal was to build a home that used as little energy as possible while still planning for the installation of energy-producing technologies in the future.  Working with our architect, LaVerne Williams of Environment Associates, we developed a home design best fitted to our lot that took advantage of the Houston climate while still meeting our lifestyle requirements.  Using Laverne’s “Design for Passive Sustainability” concepts and principles, every aspect of our home includes green design techniques.  As part of our green design research, we reviewed floor plans from the 1800s (before electricity and central heating/cooling) to find common-sense designs that take advantage of the environment to heat and cool the home. Our pioneer forefathers utilized these designs in order to survive and be comfortable.  We discovered energy efficient design treasures such as dogtrot houses and breeze rooms that we easily incorporated into our modern home design. We spent most of our time, effort and money incorporating these common-sense green designs into our home while utilizing modern energy efficient materials.  Below is a list of what we did and why.  If you have any questions, please let us know and we’ll be happy to further explain our green home design decisions.

Location
We chose this lot because of the limited deed restrictions in this older neighborhood.  Newer subdivisions have deed restrictions that regulate roofing materials (shingles only), facade materials (brick only), floor plans, flower beds, etc.  We couldn’t build the green architecture home we wanted in a regular subdivision with strict deed restrictions.


The one-acre lot has allowed us to build large flowerbeds, gardens and an orchard (still in progress).


This lot has never flooded – even during Tropical Storm Claudette in 1979 when the area received +30 inches of rain in a 24-hour period. 
Construction and Mechanical Design 

Stego Wrap – We laid Stego Wrap under the foundation to prevent moisture from wicking into the home through the foundation – which can cause mold to grow on organic based coverings such as carpets.  Stego Wrap is a 15-mil below-slab vapor barrier with virtually zero permeance to water and should last for the life of the home.  Even though we built this home during the wettest summer in 65 years, we had no moisture build-up during or after construction from moisture coming up through the foundation.

Exterior Walls and Roof Construction – The biggest difference between our home and a standard construction home is the use of Structural Insulated Panels (SIPs) for the exterior walls and roof.  SIPs utilize 7/8-inch engineered wood facings (OSB) and dense polystrene glued together with a structural adhesive creating a composite with exceptional strength. The panels are cut during fabrication to the specifications of the architectural drawings for the doors and windows.  The fabricator then ships the panels to the construction site.  During installation, a panel is nailed, stapled and glued to a footer board that is bolted to the foundation.  The next panel is installed with a spline placed between it and the first panel.  Each panel is installed this way until all the walls around the perimeter of the house are up.  At the center of each roofline, 3-inch tube steel column is bolted to the concrete foundation and large beams are installed to hold up the roof panels.  Roof panels are then placed to rest on the beams and the exterior walls. Roof panels are held in place with 10 and 12-inch special screws.  The result is a one-piece, airtight home that is very strong.  During the worst part of Hurricane Ike when the winds were blowing 80-90 mph, I went up into the upstairs attic and felt the roof panels - there was no movement or vibration at all.  We had $0 damage during Hurricane Ike. 

If you would like to view pictures of the SIPs being installed, please go to my blog at http://www.mayfieldgreenhouse.blogspot.com .

We chose SIPs over other construction materials based on cost, ease of installation, energy efficiency and limited damage to the environment during fabrication and construction.  We chose SIPs from R-Control (http://www.r-control.com/ ) because they treat the polystyrene with a substance that keeps away termites.  Termites won’t eat the polystyrene, but they will dig into untreated polystyrene to make a nice warm home.  Our fabricator was SIPS of Texas (http://www.sipstexas.com/ ) and we were very pleased with their quality and support.

Eaves/ Porch Overhangs – All eaves are approximately 3-feet deep, protecting the home from splash back during rains.  A lot of long-term damage to homes is from water penetration near the foundation due to splash back against the home.  The eaves also shade the home during the summer months when the sun is directly overhead.  The eaves are designed so that all south-facing windows get direct sunlight into the home during the winter months to passively heat the southern rooms.  The passive solar heating is so effective that we only turned on our heat pump a total of 4 days during the first two winters we lived in our home.  The only time we need to turn on the heat pump is when the sun doesn’t shine for more than 2-3 days at a time and the temperature outside is below 50 degrees.

Hurricane Construction Considerations - The front porch and balcony eaves are not part of the SIP structure but are instead built with regular 2X wood construction that meets the 110 mph windstorm requirement.  In a CAT 4 -5 hurricane, the large overhangs may blow off the home but will not damage the SIP structure.  This should keep the main structure of the home intact. 

White Metal Roof – We chose a white metal roof for several reasons:

1. To collect and retain rainwater.

2. The white color reflects the sun keeping the home cooler in the summer.

3. It is a 40-year roof.  We installed a second layer of 7/8-inch OSB plywood over the roof SIP panels to bring the thickness of the wood under the metal roof to 1-¾ inches.  The roof screws should never pull up even during a CAT 4 hurricane. 

4. We recycled all of the metal trimmings when the roof installers were finished.  Only in the last two years have asphalt shingles been recyclable in the Houston area.

Limestone Exterior – The 4-inch rough-cut limestone on the exterior of the home was mined in the Texas Hill Country.  Since this was our heaviest and therefore most costly carbon footprint item to ship, we wanted to make sure it was mined and shipped from less then 500 miles away as per the LEEDS recommendation. Limestone also has a wonderful quality of staying cool even when the hot west summer sun is shining directly on it.  With the 6 ½-inch SIP walls and the 4-inch limestone, our exteriors walls are 12 inches thick (6 ½-inch  SIP + 4-inch limestone + 1 ½-inch gap between the SIPs and the limestone = 12 inches).

Sound Proofing – The home is divided into two sections, the living area and the sleeping area.  Between the two sections is a soundproofed wall to minimize sound transfer. The wall is the thickness of a 2 X 6, but instead of 2 X 6 studs we used two lines of 2 X 4 studs offset from each other - effectively making two independent walls. The sound vibrating the wall on one side is not transferred to the other side of the wall. We also used two layers of ½-inch sheetrock on the living room side with a special sound-deadening glue between them. This is really neat stuff – it is called GreenGlue -  http://www.greenglue.org/ . It uses viscoelastic technology for sound isolation and vibration control and it works very well. With the offset wall and the GreenGlue, the kids can have a great time in the living room and I can barely hear them in my home office right down the hall.

Tankless Water Heaters – We installed 2 Rinnai exterior tankless water heaters clustered together - if one can't handle the load then the other kicks in to help out.  We chose exterior tankless water heaters to ensure no possible CO2 buildup inside our airtight home and because they are more energy efficient than regular water heater tanks.

Pest Proofing – Termites, cockroaches, fire ants and recently, Caribbean crazy ants, are all problems in our area.  To keep out the termites, we treated the walls with a Borax solution and installed stainless steel mesh around all the pipes in the foundations.  Instead of weep holes that let in all kinds of creatures, our stonemason installed cotton ropes to absorb and wick out any water that might get behind the limestone.  We also installed stainless steel mesh in all of the weep holes above the windows.  Because of these measures, we do not have to spray any poisons in or around the home to keep out pests, thus reducing our exposure to toxins and carcinogens.

Floor Plan 

We spent a year designing and refining the floor plan with our architect LaVerne Williams and we couldn’t be happier with the results.  A lot of thought went into every aspect of our floor plan.

Overall Floor Plan Considerations – Our lot faces west, which is the worst direction for a home to face as most floor plans have large exposures on the front of the home.  The hot afternoon and evening summer sun on a large exposure with many windows can significantly increase the A/C usage and electric consumption.  One architect we interviewed told us that if all the homes in Austin were oriented to minimize east and west exposure, it would decrease energy consumption in the area by 40%.  Keeping this in mind, we designed the home minimizing both west and east exposure by elongating the home, which maximized the length of north and south sides of the home.  This allowed us to take advantage of the prevailing north and south winds and to restrict exposure to the sun on the east and west sides.  The basic design philosophy of taking the sun and local prevailing winds into consideration significantly increased the energy efficiency of our home.


Air flow – Except for the hot and humid summer months, a home in the Houston area can be open to the outside much of the year due to the mild fall, winter and spring months.  We looked at floor plans from the 1800s to find out how people built homes before the use of electricity and A/C.  We looked for the ways our forefathers took advantage of the prevailing winds to cool their homes.  Here’s what we found:

Dogtrot Design – A dogtrot home design has a hallway open to the outside right down the middle of the home with the hallway pointed toward the prevailing winds. The breeze through the dogtrot causes a low pressure pulling air out from the rest of the house causing a nice breeze throughout the home.  Here’s a picture of a dogtrot home.
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It gets its name because you could hear the dogs trotting through the hallway or ‘dog run’.  In our home design, the living/dining room in the middle of the home has 5 casement windows (a total of over 100 inches wide) on both the north and south walls. This serves as our ‘dog run’.  We can open and close individual windows on the north and south sides to ‘tune’ the breeze through this part of the home. This works exceptional well as air is pulled throughout the home.  Even with a slight breeze outside, we routinely have doors slamming shut due to the amount of airflow. Throughout the rest of the home we have opposing windows on the north and south sides to maximum breeze throughout.  


Breeze Rooms – Breeze rooms were usually built on the second floor over a porch and faced east - this way they did not heat up in the afternoon when the sun was setting in the west.  Breeze rooms have windows on three sides so no matter which way the wind blows the room has airflow.  During the hot summer months, the entire family would sleep in the breeze room as it would be the coolest room in the home.  We have two breeze rooms, the Music Room and the Master Bedroom.  Also, the Music Room was purposefully designed to jut out to the South to funnel and redirect even more of the southerly breeze through the “dog run” then what the casements windows alone could do.

West Facing – Our property faces west – the worst possible direction for most home designs that have a large exposure facing the street.  We designed our home to minimize the effects of the hot sun setting in the west.  The front has a three-car garage with insulated garage doors to block the setting sun and a 12-ft deep front porch to shade the home as much as possible.  Both of the west-facing windows are under the porch and are placed higher than other windows to minimize the west sun shining into the home in the evening.

Room Placement – The most used rooms (Music Room, Living Room and 4 out of 5 Bedrooms) are purposefully placed on the south side of the home.  In the winter months, the south-facing windows allow for passive solar heating of all these rooms, which significantly reduces the need to heat the home.  The rooms that generate heat (kitchen, laundry room, master bathroom and upstairs bathroom) are purposefully on the north side of the home.  This helps keep the room temperatures even in the winter months.  In the fall and winter months when the winds are primarily out of the north and the windows are opened, the heat generated in the north-facing rooms is pulled through the home to help keep it warm.  In the warmer spring months, the prevailing winds are from the south and the heat generated in the north rooms is pulled out of the home to help keep it cool. Room placement is a major factor in reducing our energy usage.

Window Placement – All windows are double-pane energy-efficient Pella windows.  Wherever possible, we installed casement windows because they close tightly and lock in place to reduce the likelihood of air leaks.  We designed the casement windows to open toward the prevailing winds to maximize airflow throughout the home.  All casement windows on the north side of the home open toward the northwest – the prevailing winds in the fall and winter.  All casement windows on the south side of the home open toward the southeast – the prevailing winds in the spring and early summer.  The casement windows act as sails and greatly assist in pulling air into the home.  To minimize the sun exposure in the summer months, there are only two windows that face east and only two windows that face west.  There are 9 windows on the north side and 8 windows on the south side to maximize airflow.  

Pantry/Recycling Area – The large walk-in pantry has a recycling area for all paper products, plastic bags and cardboard.  All containers that contained food (cans, glass bottles and plastic containers) that might attract pests are stored in the garage.  All non-meat foods get recycled in the compost bin outside.  We typically recycle more than we throw away.

Handicap Accessibility – All downstairs rooms are accessible via a wheelchair.  The guest bathroom is designed to be completely handicap accessible with a roll-in shower, roll-under sink and extra space beside the toilet.

Air Quality

A/C and Furnace – We chose a Lennox high efficient A/C and heat pump system with a SEER rating up to 18.6 and a HSPF rating up to 9.30.  The furnace is all-electric instead of a more energy efficient gas furnace.  To use gas to heat our home, a very expensive gas furnace that vents to the outside would have been necessary and, if installed incorrectly, could have filled the home with CO2.  Because of the passive solar heating and the energy efficiency of our home, the heat pump is only needed as a backup heating system during the coldest winter weather.

Dehumidifier – We installed an Ultra-Aire APD dehumidifier and air filtration system.  This unit pulls a percentage of fresh air from the outside and filters it to make sure the air inside the house does not become ‘stale’.  In the winter when the humidity inside the home becomes greater then 60%, we turn on the dehumidifier to lower the humidity.  60% humidity is the magic number – indoor humidity above 60% allows mold and mildew to grow.  The APD unit adds about ½ ton of heating to the heat pump system.  

Air Filtration – All bedrooms and common rooms have both source and return vents.  This better circulates the air in each room so the filters can remove particles from the air.   This also better balances the air pressure throughout the home so each room is cooled or heated evenly.   Each room return has a standard fiberglass filter to keep out large particles and dog hair.  The furnace/AC has a Minimum Efficiency Reporting Value (MERV) 11 rated filter, which is considered ‘Superior Residential’ filtration.  The APD unit has a MERV 10 rated filter for the air coming in from the outside.

Central Vacuum System – We installed a central vacuum system that pulls all the dirt and dust into a receptacle in the garage.  Most portable vacuum cleaners do not filter out very fine particles of dirt and dust – so the dirt and dust build up in the home over time.  A central vacuum system gets all the dirt and dust out of the home raising the quality of the air in the home.
Interior Decorating 

Volatile Organic Compound (VOC) Reduction – Since our home is airtight, we needed to make sure we did not fill our home with VOCs.  VOCs are carcinogenic drying agents used in paints and glues.  We used Sherwin Williams no and low-VOC paints throughout the home.  We also primarily used low-VOC Loctite glue products.

Flooring – The slate floor is a very dense slate quarried in Vermont.  Most slate is quarried in India or China and is less dense than Vermont slate.  This foreign slate tends to flake off which increases indoor dust and would have also increased our carbon footprint because of the greater distance it is shipped.  The slate floor is always cooler than the surrounding air, which helps keep the Foyer, Living Room, Dining Room and Kitchen cooler during the hot summer months. The slate floor is pretty much indestructible – when the kids come in from the pool, we don’t have to worry about the floor getting wet.  The slate requires resealing about every 2-3 years. 

The cork flooring is from Portugal, which is where the highest quality cork comes from as opposed to lesser quality cork from the Far East.  The cork flooring requires recoating every 10 years and if taken care of properly, should last 100 years.  The cork is harvested off the trees every 7-8 years and does not harm the tree.  We chose cork flooring from Amcork (http://www.amcork.com/ ) because their flooring has no VOCs and they are a direct wholesale importer with no middle man.

Window Coverings - We installed double-cell honeycomb translucent shades.  The double-cell honeycomb construction acts as a great insulator keeping out heat and cold when the shades are closed.  Because they are translucent, cool light from the outdoors illuminates the rooms limiting the need for lighting during the day.

Window Frames – There are no curtains in the house to collect dust.  All windows and doors are framed with poplar wood – a fast-growing wood that is raised on tree farms.  The framed windows and doors along with the 5 panel doors are all part of our farmhouse style.

Lighting – All but a few light fixtures in the home are fluorescent – most being CFLs purchased from Litetronics Neolites.  Neolite CFLs contain the industry’s lowest mercury content – an average of just one milligram per lamp – making them the safest CFLs for the environment.

Kitchen Cabinets – are from Craft-Made.  They are assembled and finished in the factory.  By the time they got to our home, there were no smells from VOCs venting.  The cabinets are solid wood cabinets – no particle board which off gasses VOCs.

Outdoors Areas

South Facing – The pool and patio area are designed to take advantage of the southerly warming sun in the winter months.  Rather than placing the patio and pool area on the back, east-facing section of the lot where the pool and patio would have been exposed to the cold north winter winds, we placed them on the south side of the home.  Even when a cold ‘blue norther’ blows through, the pool and patio areas are blocked from the north wind and are warmed by the southerly sun.

Pool – During the winter months we cover the pool with a solar blanket to heat the pool.  We only run the pool pump during the middle of the night when electricity demand is at its least. By running the pool pump at night, we only have to run it 6-7 hours instead of the recommended 10-12 hours during the day because there is less chlorine loss when the pool water is moving in the dark as opposed to the sunny days.

Outdoor Fire Pit – Besides roasting marshmallows, we use the outdoor fire pit for canning.  The gas burner is the right shape for our canning pot so instead of heating up the kitchen during the canning season (May and June), we can outside using the outdoor fire pit thus reducing A/C use while canning.

Flowerbeds – All flowerbeds are planted with native plants for nectaring and/or food for caterpillars. This attracts many butterflies and hummingbirds.  Herbs and fragrant plants are also planted throughout the flowerbeds.  Mulch is used in all the flowerbeds and gardens to significantly reduce the need to water.

Garden and Orchard – The organic garden covers 1,200 sq. ft.  When the lot was excavated for the foundation, the dirt was used for the garden instead of being hauled away.  This has allowed us to raise the garden 10 inches for good drainage, which is important for this area. No pesticides or herbicides are used in the garden or orchard – only organic techniques as described in Dr. Bob Randall’s book ‘Year Round Vegetables, Fruits and Flowers for Metro Houston’.  

Rainwater Collection Tanks – We installed 4 200-gallon rainwater tanks for collecting rainwater off our metal roof.  The tanks are made of black high-density Polyethylene (HDPE) construction and are 5 ½ feet tall and 3 feet in diameter.  We chose black to prevent algae from growing in the tanks.  By being 5 ½ feet tall, there is enough water pressure to push water +100 feet through a hose to the gardens in the back of the property.  The tanks are secured to the ground ensuring they do not blow over during high winds when they are empty.   In the future we hope to add at least 4 more tanks to increase the amount of water captured to 1,600 gallons.  Including the foundation and tie down cables, these tanks cost less than $300 a piece and should last at least 20 years.  Flooding is a huge problem in this area and if every home in Pearland had a 200-gallon rainwater tank, then over 2,000,000 gallons of water could be stored instead of going into the sewer systems and flooding streets and homes.
