Building Biology-Based Healthy New Building Construction and Renovation Prospectus

Environmental Design and Inspection Services
Oram Miller, BBEI
Certified Building Biology® Environmental Inspector

“EMF” Consultant

11693 San Vicente Blvd., #342

Los Angeles, California 90049

Phone 310.720.7686

info@createhealthyhomes.com

www.createhealthyhomes.com

Introduction

My name is Oram Miller and I am a Certified Building Biology Environmental Inspector (BBEI) based in Los Angeles, California. I provide my services under the name Environmental Design and Inspection Services.

I received my certification as a Building Biologist in December 2003 from the International Institute for Bau-biologie and Ecology (IBE) in Clearwater, Florida (727-461-4371; baubiologie@earthlink.net; http://www.buildingbiology.net). Building Biologists are taught to detect and mitigate sources of ill health in the indoor living and working environment. 

I have conducted over fifteen hundred home and office environmental inspections in ten states detecting sources of mold and moisture, excess Electric and Magnetic Fields (EMFs), natural gas and carbon monoxide leaks, volatile organic compounds (VOCs), harmful radio frequencies, and screening for lead, radon, and asbestos. I now limit my practice to evaluating homes for EMFs as well as providing healthy new and remodeled home consultations.

Based upon my experience in the field, I can assist clients in the design and construction of new buildings that avoid these problems in the first place. I have actively consulted on dozens of new residential building and renovation projects around the country recommending healthy design and construction protocols. I have also prepared a Building Biology-based electric wiring protocol for a 96 home residential development in Florida whose developers are dedicated to providing non-toxic, healthy homes to their clients and have consulted on a five story mixed use condominium project in Minneapolis.

I have compiled a New Building Protocol based upon Building Biology principles for builders, architects, designers and homeowners. Faculty from the Institute have contributed to this manual, which is based upon protocols taught in the Building Biology training program. It also includes my experience as a practicing Building Biologist and discusses how our approaches compare and contrast with Building Science and other practices common in the industry. 

In particular, the manual fully describes ways in which homes and offices can be designed and built to promote the health of clients, their family and co-workers. It is currently under revision and will be published sometime later this year. 

The Goals of Building Biology

Building Biology offers solutions to common problems found in today’s design and construction techniques and offers an opportunity for homeowners to protect the health and their investment. Our goal is to educate you as to why it is in your best interest to incorporate these health-promoting principles into the design and construction of your new home or office.
These approaches are compatible with the emerging “green” movement in construction and building management, which is vitally important. Yet Building Biology goes beyond sustainable design by focusing primarily on the impact that buildings have on the health of their occupants. No other profession provides such a comprehensive understanding of this connection or offers such an array of practical solutions in one package.

Over one hundred individuals are currently certified as Building Biology Environmental Inspectors (BBEIs) in the USA and Canada, joining many others overseas. BBEIs offer a wide range of services to promote healthy homes and offices. 

Applications in New Construction and Renovation

Our profession’s greatest desire is to encourage new building design and construction to avoid the pitfalls and health challenges found in today’s construction methods. To achieve that goal, we find that there are four primary health problems caused by conventional construction techniques that must be avoided. Exposure to any one of them can cause ill health and they are the main problems that we find in our environmental inspections. 

The four main problems are: 

1. Mold 

2. Outgassing from Volatile Organic Compounds (VOCs) 

3. Fiberglass, and

4. Electric and Magnetic Fields

Any of these problems can produce a variety of health problems ranging from allergies, asthma, frequent respiratory infections, and headaches, to insomnia and chronic fatigue. 

The EPA now estimates that indoor air is more harmful than outdoor air. The primary aim of Building Biology is to improve indoor air quality and to avoid these health problems while increasing the comfort of your clients in their home or office. At the same time operating costs are lowered and homes retain a higher resale value. 

Benefits of Using Building Biology-Based Protocols for New Construction

Benefits of this approach include: 

· Completely Non-Toxic Construction

· Ecologically Friendly Building Techniques

· Lower Energy Bills

· Superior Indoor Air Quality

· Mold-Free Living Environment

· Minimal Indoor Electric and Magnetic Field Exposure 

· Greater Comfort for Occupants

· Improved Health and Well-Being 

· Higher Resale Value 

Examples of Recommendations in the Building Biology protocol include:

· Envelope materials that provide a mold-free, comfortable living environment. 

· Healthy heating systems that provide radiant heat, rather than convection heat, supplemented by free energy from the sun.
· A full selection of non-toxic roofing, siding, flooring and plumbing materials as well as healthy recommendations for cabinets, finishes, paints, sealants and floor coverings. Minimization or elimination of toxic out-gassing is fundamental.

· A full healthy electric wiring protocol to:

1. Guide the electrical contractor in wiring the house to avoid excess electric and magnetic field exposure, particularly in the sleeping area. 

2. Provide a deeper and more refreshing sleep for homeowners and reduce chronic fatigue, allergies, “restless leg syndrome,” and immune system dysfunction. 

3. Possibly prevent cancer, implicated from exposure to these fields by European research. 

4. Recommend the proper placement of electric meters, branch circuit panels and major appliances to minimize potentially harmful exposure to electric and magnetic fields.

· A healthy HVAC system that avoids mold and keeps the air free of fiberglass and other particulates.

· Environmental recommendations to enable workers to maintain a non-toxic workplace during the construction phase, protecting themselves and insuring a healthy environment for the homeowner upon move-in.

Examples of Design recommendations include:

· Passive solar design.

· Daylighting to reduce electric light bills.

· Active solar collectors for the domestic hot water system with a two- to three-year pay back.

· Recommendations on the type of heating system that is healthiest for homeowners and their families.  

· Strategies for cooling the house in summer to reduce the load of costly central air conditioning and to allow installation of smaller, less expensive equipment.

· Strategies to control moisture and mold, including foundation, slab and above-grade walls that “breathe” and are hygroscopic. Building a hygroscopic, breathable building envelope and maintaining good rainwater runoff are the two most important steps you can take to prevent mold.

· Strategies to provide superior indoor air quality, including healthy choices of walls, foundations, flooring and floor coverings, paints, cabinetry, heating systems, ventilation and air purification systems.

For those homeowners who construct a standard stud frame home rather than one with a “thick wall” envelope, healthy strategies are recommended to achieve many of these same goals using standard construction techniques. 

Every effort is made to create a home or office that is as healthy as possible while at an affordable cost. You will see that financial savings from constructing a Building Biology designed home, as discussed below under Cost Savings Over the Life of the Building, accrue over time and offset initially higher construction costs.

Healthy, Mold-Free Thick Wall Materials that Provide Thermal Mass

Building Biology recognizes that the walls and foundation, the so-called “building envelope,” are fundamental in creating a healthy and mold-free environment. To accomplish this our protocol recommends the use of walls and foundations that provide the following six health-promoting qualities: 
1. Keep heat in while allowing the house to “breathe.” This eliminates the need for plastic vapor barriers, which inevitably cause condensation and the growth of mold inside walls built the current way, no matter how tight the barrier. In fact, the tighter the barrier, the greater the pressure of moisture to equalize itself and moisture will find its way through even the smallest of penetrations. Practical alternatives are recommended to provide thermal insulation with breathability through the choice of time-tested, effective thick wall building materials. 

2. Provide a healthy indoor air quality through walls that “breathe.” This is because outside air very slowly diffuses through these thick walls, rather than infusing through, as in stud frame walls, even with a careful installation of a vapor barrier. Stale indoor air is gradually exchanged with the outdoors while thermal performance is maintained. This is because cold outside air gradually warms to 70 to 90% the temperature of indoor air by the time it reaches the inner one third of the wall. 

3. Keep rainwater intrusion out while allowing water vapor to slowly pass through by diffusion. This eliminates mold. Fiberglass, it should be noted, loses its insulating properties when damp.

4. Naturally regulate the balance of ions in indoor air creating a ratio more closely approximating the great outdoors, that is, 60% negative (beneficial) ions and 40% positive (harmful) ions. Breathable, thick walls keep indoor air fresher, which makes occupants feel more alert and comfortable.

5. Self-regulate indoor humidity levels by automatically absorbing and giving off moisture through hygroscopicity. This keeps indoor humidity levels between 40-60%, creating a comfortable and mold-free living space. 

6. Finally, create thermal mass as a function of the thickness of the wall. This provides durability, longevity and significant indoor acoustical silence. The main advantage, however, is that free energy from the heat of the sun in winter and baseboard or in-floor heating systems is taken up by these thicker walls and stored for over ten hours, which is re-radiated back into the room throughout the day and evening creating a feeling of inner warmth (see below). You save money on energy bills because heating systems do not need to cycle on as often. 

7. There is a time lag of up to seven to nine hours that occurs with the slow transfer of winter cold or summer heat through a massive, thick wall, traveling at a rate of only one inch per hour. This significantly shifts summer heating loads to the cooler, less expensive nighttime hours. Thus smaller air-conditioning systems can be installed, providing savings in energy costs. In fact, thick walls provide their greatest overall cost savings during the warmer months of the year. See below for details.

  Thick Wall Material Manufacturers  

Thick wall materials include:

1. Natural and Portland cement-bonded wall forms made in Canada by Durisol Corporation (905-521-0999; www.durisolbuild.com ) 

2. Cement-bonded wall forms made by Shelterworks in Philomath, Oregon (541-929-8010; www.shelterworksonline.com )

3. GreenBlok brand hemp and natural cement-based building block made in Iowa by Greenkrete (866-306-0939; www.greenkrete.com).

4. Autoclaved Aerated Concrete (AAC) made in Georgia, Florida, Texas and Arizona. Contact the Autoclaved Aerated Concrete Products Association (www.aacpa.org) and see my website under “Product Web Links,” “Building Materials – Thick Wall,” for links to individual manufacturers.

5. Solid wood log. Contact the Log Homes Council of the National Builders Association (800-368-5242, Ext. 8577; www.loghomes.org) for information about log home manufacturers. 

6. Straw bale and straw clay construction are two of the original thick wall techniques, which we do recommend in our profession but primarily for those who are willing to accept the labor-intensive nature of these approaches.

The Advantages of Thick Wall Construction and Radiant Heat over Stud Frame Construction and Forced Air Heat

The choice of thick versus thin wall envelopes and the type of heating system can have a significant impact on the level of comfort occupants feel in their home. 

A home heated with radiant heat from water-filled baseboard radiators or in-floor heating, our recommended form of heating, provides a type of heat that radiates in much longer waves than forced air, which only warms your skin and outer tissue layers for a few seconds. The heat does not just warm up the air. It travels right through your skin to warm your bones for more than three hours. As a result, you feel much more comfortable throughout the day.

The Health Effects of Building Biology-Based New Construction

The net result of these and many other features of Building Biology-Based New Construction is that you are healthier and more satisfied with your home than owners of traditionally built homes. You feel more alert and less fatigued because of the natural ion balance in indoor air, which is also cleaner. You feel warmer in winter because of radiant heating systems and thermal mass in the walls, while feeling cooler in summer due to natural radiant cooling from thermal mass in the walls. 

People report fewer health problems, including less allergies, sinus congestion, asthma and chronic fatigue. This is because we recommend electric wiring protocols that reduce allergies and promote a deep, refreshing sleep; because of non-toxic materials that do not outgas; because of healthy HVAC systems that provide superior indoor air quality; and because of walls that “breathe,” allowing stale indoor air to be exchanged with fresh outside air right through the wall. Air that passes through a wall with thermal mass is warmed as it slowly moves to the inside so you do not have significant loss of indoor heat. This makes indoor air fresher and free of toxic gasses while keeping the home well insulated. 

Out-performing Traditional Walls with Higher R-value in the Field

Thick wall construction can provide superior thermal performance because steady-state laboratory conditions, used to measure R-value, do not reflect real world fluctuations of temperature. They also do not reflect the actual construction details of walls and ceilings. This is true whether you are discussing any of the Building Biology-recommended thick wall envelope systems listed above.

Oak Ridge Labs Confirm: R-Value in Stud Frame Housing Seriously Underestimates the True Thermal Performance

The March/April 1997 issue of Home Energy Magazine published a study conducted at the Oak Ridge National Laboratory that came to surprising conclusions about the “R Value.” These findings contradict widely held beliefs in the building industry. To quote a technical white paper on the thermal performance of the Durisol clay-treated wood chip wall form posted on the company’s website, 

“The researchers (at the Oak Ridge National Laboratories) concluded that the true R-value of all framed systems was substantially lower than that commonly quoted.”

 -- http://www.durisolbuild.com/Webdocs/Durisolthermalperformance.pdf

Building with thick walls, on the contrary, results in an envelope in which the capacity of the wall to absorb and hold heat combines with the otherwise steady state thermal resistance, or laboratory derived R-value, of the material to give you a “mass enhanced” R-value. This mass enhanced R-value more truly reflects real world conditions and confirms the actual value of thermal mass in a thick wall. 

Stud frame walls with batt insulation, on the other hand, will have a slightly higher R-value measured in the laboratory, but their heat capacity is on the order of 800 times less than thick walls. Therefore no significant amount of heat is absorbed or held throughout the day. 

Smoothing Out the Thermal Peaks and Valleys 

Thick wall construction, by its inherent design, prevents peaks and valleys and smooths out the performance curve by shifting loads to off-peak hours. As a result, thick wall construction actually saves money and pays back its initial higher costs. 

Add to this the incorporation of free energy provided by the sun, and you create a trend in the public’s home buying habits that will help our country become energy independent. We will no longer consume far more of the earth’s natural resources than the rest of the world and our great imbalance in the use of energy will come into balance. 

Taking Into Account the Lack of Thermal Bridging

The characteristic of lack of thermal bridging, otherwise found in stud frame housing, couples with the inherent thermal performance characteristics of thick walls, generating significant savings in energy costs. This lack of thermal bridging is found in the Durisol clay-treated wall form as well as the Autoclaved Aerated Concrete (AAC) block. Lack of thermal bridging represents a significant advantage these envelopes share in common when compared to stud frame construction.

Confirmation of Superior Thermal Performance in Field Tests

Research performed on another thick wall product, Autoclaved Aerated Concrete (AAC) block, concluded that a single family ranch home made with AAC block tested in six different simulated climates outperformed identical test homes made with lightweight stud frame construction or Concrete Masonry Units (CMUs).

To quote from the study: 

“Beyond the thermal properties already discussed thus far, tests of actual (AAC) buildings have shown the air infiltration of a structure to be 63% less than a wood stud framed structure and 48% less than an un-insulated 8” CMU wall.” 

-- http://www.aacpa.org/techGuide/thermal.pdf

The paper continues by saying: 

“The results of computer simulations for the six U.S. climates show that annual energy performance of the single family residence made of AAC walls is superior in comparison with a similar house built using either two-core CMU, steel studs, or conventional wood-framed walls. On average, energy demands of the AAC wall house are about 18%, 36%, and 23% lower than similar houses constructed with wood frame walls, two-core CMU, and steel studs walls, respectively.” (emphasis not added.)

-- http://www.aacpa.org/techGuide/thermal.pdf 

Greatest Energy Savings in Warmer Weather

Independent research on the Durisol clay-treated wall form shows that the greatest cost savings comes in hot weather due to reduced electricity usage by air conditioners, even if the nighttime temperatures are not much lower than daytime temperatures. This occurs because of the time lag provided by thermal mass, as documented below:

“For normal window areas (10 to 15%), the cooling energy consumption of a building with thermal mass is five to ten times less than that of a typical lightweight framed building!” (see the website reference for the plot)

               -- http://www.durisolbuild.com/Webdocs/Durisolthermalperformance.pdf

Time Lag in Heat and Cool Flow through Thick Walls 

Every home in warm climates and in the summertime in temperate climates undergoes temperature swings from day to night that affects the flow of heat through a building wall over a twenty-four hour period. This occurs because of the time lag provided by thermal mass. Contrast this with the steady state conditions found in the laboratory, which seriously underestimate real world conditions. In fact large changes in exterior temperature can cause the direction of heat flow to actually reverse or at least slow as the heat moves from outside to inside. 

To illustrate this point the makers of Autoclaved Aerated Concrete block tested the ability of their building material to withstand transmittance of high outside temperatures to the inside by painting a west-facing AAC wall with black paint in a test house in Abilene, Texas. Day to night temperature variations were measured to be as much as 126 degrees F on the outside surface of the wall, while the inside surface did not fluctuate more than 3.6 degrees F. This occurred without the use of mechanical air-conditioning. The interior of the walls always feels cool to the touch, providing comfort otherwise achievable solely at great cost through electrically powered mechanical ventilation.

Manufacturers of Thick Foundation and Wall Materials

Three established envelope materials that fully provide the health and economic benefits described above are Autoclaved Aerated Concrete, also known as AAC or the Hebel block, which are produced by five manufacturers in the south and southwest, Durisol brand clay-treated wood chip wall forms made in Canada, and air- or kiln-dried wood logs. Additional thick wall envelope materials are under development, including a revival of the lime and hemp technique used for six centuries in France. 

Autoclaved Aerated Concrete (AAC) Block

Autoclaved Aerated Concrete is a century old product used around the world in all climatic conditions, from the humid African continent to Finland in Northern Europe. AAC is a complete building system comprised of blocks used for wall and foundation construction as well as wall, floor and ceiling panels. AAC is comprised of traditional Portland cement and lime, which is foamed and aerated to create millions of independent air cells that provide light weight and superior thermal performance. AAC is durable, affordable, easy to work with, mold- and termite-resistant, non-combustible, fire-rated, acoustically quiet, and environmentally safe because it does not outgas. 

AAC provides proven cost savings for builders during construction, and for homeowners due to lower life cycle costs, lowered by as much as half (http://www.safecrete.com/aac/benefits/energyeff.cfm). As a result, AAC is estimated to pay for itself within three to five years, making it affordable in the long run compared to stud frame construction (http://www.safecrete.com/aac/faq.cfm#7). 

As discussed above, AAC provides the “time lag” properties inherent within thick wall construction, shifting cooling loads to nighttime hours when the HVAC equipment needs to work less and electricity costs can be less. This shifts peak loads to non-peak hours so you “compete against the average temperature of the day, rather than the peak temperature,” according to the website of one of the manufacturers (http://www.safecrete.com/aac/benefits/energyeff.cfm). Occupants are provided a steady, comfortable indoor living environment.
While light in weight, AAC behaves like other, more massive wall materials, due to the presence of air cells. AAC achieves this lightness in weight due to the aerating of concrete: “The end product is approximately 80% entrained air and 20% mass. Thus 5 parts AAC are produced from just 1 part raw “ (making the product very resource efficient) (http://www.safecrete.com/aac/faq.cfm#19). In addition, “The insulating abilities of an 8" (AAC) wall perform like R-30 insulation” (http://www.safecrete.com/aac/faq.cfm#7).

Furthermore, AAC blocks, which are constructed with thin set mortar, prevent air infiltration because the walls are made with single components and there is no thermal bridging, thus adding to superior thermal performance. Traditionally constructed stud wall homes, on the other hand, lose heat through bridging from inside to outside created by every stud and lintel. 

In fact, AAC walls “breathe, but do not allow direct air penetration.” This is very important from a Building Biology perspective, because the more a wall slowly diffuses water vapor, the less chance it has of trapping moisture and developing mold.

Studies at the Oak Ridge National Laboratories showed that air infiltration as measured in AAC walls was “63% less than a wood stud framed structure and 48% less than an uninsulated 8 inch CMU wall.” AAC houses are more “airtight” than conventional stud frame houses with vapor barriers, while allowing stale air and water vapor to slowly pass through.

Furthermore, according to the same Oak Ridge National Laboratory report:

”AAC wall yielded the least operating energy cost when compared with other wall systems.”

-- “Thermal Performance for AAC Block, Residential Application,” presented by the Autoclaved Aerated Concrete Products Association (AACPA) on their website, http://www.aacpa.org/techGuide/thermal.pdf

One of the great advantages of AAC from our standpoint is its ability to provide superior Indoor Air Quality (IAQ):

“AAC products are an excellent choice for the chemically sensitive because autoclaved aerated concrete does not offgas. AAC does not promote the growth of mildew and mold, and cannot be infested by termites. Rats and other pests find no home, since there is no cavity in an AAC wall. Pesticides can be reduced, and the occupants can breathe a little easier.”

-- http://www.safecrete.com/aac/faq.cfm#19

AAC is made in over two hundred production facilities worldwide and is now manufactured in five locations in the USA, including:

1. SafeCrete, Ringold, Georgia (706.965.4587; http://www.safecrete.com )

2. Xella Aircrete North America, Atlanta, Georgia (888-935-5287; http://www.xella-usa.com/html/us/en/index.php )
3. Aercon Florida, Haines City, Florida (863-422-6360; http://www.aerconfl.com/ )

4. E-Crete, Scottsdale, Arizona (888-508-5803; http://www.e-crete.com/ )

5. Autoclaved Aerated Concrete Products Association (AACPA), Haines City, Florida (http://www.aacpa.org )

Several other thick wall envelope materials are recommended by Building Biology, including clay-treated wood chip blocks from the Durisol Corporation in Ontario, Canada and wood log construction. 

Durisol Cement-Bonded Wall Forms

Durisol wall forms have been in use throughout the world for over 55 years. They were invented after World War II to help rebuild Europe and have a track record extending half a century of outperforming typical stud frame houses with vapor barriers and batt insulation. You can obtain more information about Durisol by going to their website at http://www.durisolbuild.com or by calling 905-521-0999.

The Durisol Company, located in Hamilton, Ontario, has been in business for over 55 years. The wall forms are comprised of 85% clay treated wood chip and 15% Portland cement. Forms are used both below grade as an excellent foundation material, and above grade as a wall. Wall form blocks used for above grade applications include a rock wool insert positioned to the outside of the hollow inner core. The remainder of the core is then filled with poured concrete and steel rebar for a strong, vertically continuous load-bearing inner support system. The concrete provides thermal mass, and it is insulated on its outside by the rockwool insulation. 

This is the ideal combination; thermal mass towards the inside, insulated on the outside. The hundreds of miles of air channels interwoven within the clay-treated wood chip wall form provides additional excellent thermal insulation while maintaining breathability. The alkaline environment provided by the concrete coupled with the breathability of the air channels disallows the development of a relative humidity high enough (65% or greater) from developing within the wall. Thus mold cannot grow within a Durisol wall.

You can build anywhere in the USA with Durisol blocks shipped from Ontario. Durisol is the number one manufacturer of insulated wall forms in Canada compared to the foam companies. Durisol has not needed to market in the USA because their products sell very well in Canada and they are so successful there. 

Clay treated wood chip block has full screw fastener capacity, similar to soft pine. The roughness on the exterior of the fiber block is excellent for adhering stucco. When you use concrete and rebar in the hollow core, approximately one third of the block forms a soft, breathing jacket around the dense thermal mass concrete core. 

Durisol provides an excellent substrate on which to apply stucco and plaster. In addition, wallboard, Hardiboard and other siding can be nailed right onto Durisol and a separate layer of cladding can be built over an air barrier.

Wood Log Homes

One of the companies that has supplied factory kiln-dried and air-dried logs to satisfied customers around the country is New Homestead USA of Payette, Idaho (800-447-8404; http://www.newhomesteadusa.com; info@newhomesteadusa.com). Other manufacturers of kiln- and air-dried log products exist in other parts of the nation.

Kiln-dried and air-dried logs are 97-98% pre-shrunk before they arrive at the construction site and do not develop significant air gaps once installed the way “green” logs do. They also insulate better than green wood. Satisfied log homeowners who use kiln or air-dried logs that are properly caulked and sealed, who choose good windows and doors, and who insulate their ceilings well are able to heat their homes for less than a conventional stick frame and batt insulation home of the same size. This fact is confirmed by local log homeowners and by national tests.

Your real savings with log home construction comes in the long term from running your heating and cooling system the equivalent of three months less per year than with a standard stick frame home. This is where you really gain financially over the long run with a log envelope.

As an example of the energy savings with one of these recommended envelopes, solid log, a white paper entitled “The Energy Efficiency of Log Homes” written in 2003 by the Technical Committee of the Log Homes Council states that an owner of a log home could save upwards of $30,000 in inflation-adjusted dollars over the life of the home compared to an owner of a comparable stick frame home due to energy efficiency. See www.loghomes.org under Log Home Library for the full study.

This is based on calculations from a number of studies conducted by the Department of Energy and reported by the EPA / DOE EnergyStar Homes program. If you do the math, you see that that type of savings could easily be put into the construction of a home with a healthy building envelope and non-toxic materials and still have money left over.

Mold-Free, Breathable Foundation Protocol

Building Biology has a complete foundation protocol to prevent the common problems of basements: mold, radon intrusion, and physical buckling of the walls. The ultimate goal in any basement is to create the following four phenomena:

1. No condensation of water vapor on interior walls.

2. No significant seepage of free water into the basement by diffusion or capillary action.

3. No wicking of moisture up from the footing.

4. No buckling of basement walls.

The result of achieving these four conditions is the prevention of mold and the maintenance of the structural integrity of the basement wall. The protocol outlined in the Building Biology approach to foundations accomplishes these goals by:

1. Allowing water vapor to breathe to the outside where it condenses and drains to perimeter footing drain tile. 

2. Disallowing water vapor from condensing on the inside of basement walls. 

3. Having any water that wicks in through capillary action evaporate on contact with warm inside basement air. 

4. Reducing and absorbing lateral hydrostatic pressures against the foundation wall.

The components that accomplish these goals include the use of a Durisol wall form foundation and a breathable waterproofer system consisting of an exterior foundation wrap, such as theDelta-MS drainage membrane, with a parge layer of non-asphalt waterproofer, such as Thoroseal.

A clay treated wood chip foundation can absorb lateral pressures in the outer few inches of the block created by the freeze / thaw cycle of adjacent soil, particularly when one uses an exterior foundation wrap. This eliminates internal buckling that is so prevalent with standard poured and CMU concrete foundations.

Using Durisol wall forms saves 40-50% on the volume of concrete used compared to an all-concrete foundation, yet when using concrete and steel rebar to fill the cores of the Durisol foundation an overall assembly rating of 2,300 psi is still achieved.

Exterior foundation wraps, also known as air-gap drainage membranes, have been used for thirty years in Europe and have been manufactured by the Cosella-Doerken company in Toronto, Canada since 1989. Delta foundation wraps are made with food grade polyethylene, the same material used in milk containers, which does not outgas or degrade over time. 

Delta brand exterior foundation wraps are composed of dimples that provide an air gap between them. The Delta-MS mat is placed with the dimple crowns against the foundation, while the Delta-Drain series, recommended for more expansive, clay-filled soils, is turned the other way around and has an attached mesh to keep the air gap free of soil.

Delta brand exterior foundation wraps work better than a layer of stone to promote water drainage around a foundation because the Delta exterior foundation wrap has regular rounded surfaces at the dimples providing much more drainage than stone. Research shows that Delta air-gap drainage membrane eight feet high will drain faster than a column of stone eight feet high and several inches thick. Water vapor condenses outside the wall in the drainage membrane’s air gap, rather than on the inside of the wall, and drains harmlessly to drainage tiles, which we recommend be placed outside below the level of the concrete slab. 

The 24 mil thick plastic composition of the mat disallows soil moisture from entering the air gap or foundation. Hence you have waterproofing of the foundation while maintaining breathability because the air gap is open at the top. A side benefit of installing a Delta mat is cost savings on heating bills due to a warmer foundation.

Thoroseal Foundation Coating is a non-toxic cementitious waterproofer that is water vapor permeable, while preventing free water from entering. It is resistant to mold and mildew, unless you use an improper mixture and add too much water. It contains no asphalt and therefore is environmentally friendly and safe for workers.

Thoroseal is made by BASF Building Systems (952-496-6000; http://www.thoroproducts.com/products_waterproofing.htm ). 

Cost Savings Over the Life of the Building

The price we expect to pay for a conventional stick frame home in America is far lower than what the home really should cost. This comparatively higher initial expense should at some point become accepted in society as the norm, as it already is in other parts of the world, particularly Europe. These up-front costs are offset by savings in energy and health care costs. A slightly higher monthly mortgage will be offset by lower monthly natural gas and health care bills. Housing and fuel expenditures should equal out in the long run, if not put you ahead. Plus your home retains a higher resale value.

A stud frame home with batt insulation, for instance, may be less expensive to build compared to a home with a Building Biology-recommended envelope, but you will pay more for energy to heat and cool your home over time. This is particularly true with heating oil and natural gas prices expected to rise even higher in the decades to come. More importantly, you are denied the noticeable benefits of thick wall construction, including a naturally comfortable and quiet indoor environment.

One builder who uses AAC block, Gregory Vine of Venice, Florida, reports “significantly lower energy costs for the AAC homes, compared with their concrete-block counterparts.” Environmental Building News, Volume 5, No. 2, March/April 1996, http://www.buildinggreen.com/products/aaconcrete.cfm

Another builder, Naoto Inoue, of Kennebunkport, Maine (207-985-0088 Ext.102, naoto@gmail.com) who uses Durisol wall forms says they cost “about 15% higher but you will recoup that quickly in energy savings. The walls will behave like an R35-40 wall. The most important thing is to insulate the ceiling well, R40-60. It costs 85% less to heat and cool with a Durisol wall.” (Communication with Oram Miller, 6/14/04)

Likewise, studies have shown that an “AAC wall yielded the least operating energy cost when compared with other wall systems.” Furthermore, “On average, energy demands of the AAC wall house are about 18%, 36%, and 23% lower than similar houses constructed with wood frame walls, two-core CMU, and steel studs walls, respectively.” (Both quotes from “Thermal Performance for AAC Block, Residential Application,” presented by the Autoclaved Aerated Concrete Products Association (AACPA) on their website, http://www.aacpa.org/techGuide/thermal.pdf).

By promoting a healthier living space for the whole family, these walls and foundations also save money on health care costs. This is especially important if you pay for alternative medical treatment for your family out-of-pocket. 

Finally, the resale value of a non-toxic home remains high because it is environmentally friendly, comfortable, healthy, durable and cost-effective to heat and cool. Examples exist throughout the nation of new homeowners that are having difficulty reselling their homes only a few years after they are built due to the presence of mold. Worse yet, entire subdivisions are being condemned due to mold. Litigation is rampant and yet many builders both in the south and in the north do not know where to turn to avoid this problem. The trend towards making the vapor barrier tighter and tighter and using rigid foam board as insulation only compounds the problem and misses the more intelligent design goal of allowing the envelope to “breathe.”

Building Biology envelope protocols, on the other hand, strive to provide a mold-free home as the number one goal in design and construction, if the recommendations included in this prospectus and our New Building Manual are followed.

If you are on a limited budget the initial design of your home can be done more economically, including designing what is known as a smaller “footprint,” that is, the actual space your foundation takes up in the ground. This means you build a slightly smaller home but it will be more likely to be without mold and the other problems discussed above. Instead you can have the benefits of the Building Biology approach, providing a home that you will feel healthy and comfortable living in for decades to come.

The bottom line is that options exist to make a healthy Building Biology-recommended envelope an affordable reality, providing all the benefits and saving money over time.

Healthy Electric Wiring Protocols to Reduce Harmful Magnetic Fields in Homes

The controversy surrounding harmful health effects from magnetic and electric field exposure has been high in this country primarily because of what some feel is a concerted effort to keep real scientific evidence from the American population. The people of Europe, on the other hand, have been well aware of the deleterious health effects of magnetic, and now, electric, field exposure for years because their media prints these reports.

People also need to understand that to speak of potentially harmful “EMFs” is misleading, because it is assumed that there is only one type of field. In fact, electric fields and magnetic fields are not the same and are caused by different sources.

Magnetic field exposure in a home can come from three potential sources: 1) outside overhead distribution and transmission power lines; 2) point sources within the home; and 3) so-called “wiring errors.” Choosing a building site wisely and designing the electric layout of a residential development to minimize the exposure to these fields can take care of the first source. Proper placement of electric meters, panels and appliances relative to beds and sitting areas is the way to combat the second source. The third source is caused by inadvertent connections during installation of a neutral wire from one circuit with a neutral wire of another circuit, or the inadvertent connection of a neutral with a ground wire.

Wiring errors will create magnetic field exposure along the entire length of the branch circuit(s) involved that comes up through floors and out from walls and is strong enough to affect the health of occupants, wherever the circuit with the error happens to run. These wiring errors need to be checked for and corrected before occupancy of any new building, no matter how careful the installation or how knowledgeable the electrician. 

I am able to teach electricians how to find and correct these wiring errors in new home construction and I currently do this in existing homes in Southern California and throughout the country with local electricians. We find such wiring errors even in new homes wired by electricians who know not to create such errors. 

Unhealthy magnetic field exposure is the result. Clients sometimes report not feeling well in their homes when such errors are present, though they don’t know why until testing is conducted, revealing the source, and these symptoms clear up when the errors are traced and eliminated.

Building Biology also has recommendations on where to locate electric meters, electric panels, and other considerations that, if followed, will result in an “electrically clean” home while minimizing more unavoidable sources of magnetic field exposure, that is, from the “point sources” of magnetic field exposure just mentioned.

Reducing Harmful Electric Fields in Sleeping Areas

Beyond magnetic fields, the real problem everyone living in the modern world encounters is electric field exposure from AC current in the sleeping area. Most people know about magnetic fields, but they do not know about electric field exposure, which can influence people up to 20 to 30 feet from any plastic jacketed branch circuit, right through walls and floors. This distance is well beyond the bedroom walls and floors, so merely shutting off bedroom outlets by a switch at the wall is not enough.

Electric field exposure causes an agitation that prevents occupants from settling down fully at night and receiving the level of rest they need. Electric field exposure is present in every home in the industrialized world, with the important exception of homes built in those cities that require all wiring to be installed in metal conduit, such as Chicago and New York.

It is particularly important that the electrical wiring in, around, above and below the sleeping areas of any new building you plan to build be shielded from electrical fields in addition to any magnetic fields that may exist by running those circuits in grounded flexible metal cable, as described below. 

When this electric field exposure is eliminated or substantially reduced, which is possible with wiring installation protocols developed by Building Biology, homeowners then experience a very profound sleep, which fully supports daytime activity and allows real healing of chronic health problems. Medications, supplements and traditional and alternative health care practices have a chance to more fully promote healing once these very strong electric and magnetic influences are removed or substantially reduced in the home.

Many of these symptoms are greatly reduced and prevented when this electrical field exposure is reduced. Clients remark on well they sleep after we eliminate these fields in their sleeping area. See “Comments from Clients” on my website for confirmation of this, at http://www.createhealthyhomes.com/comments_clients.php

Normal electric wiring in new home construction often results in levels of electric field exposure in the 1,500 to 3,000 milliVolt level and higher. This is considered an extreme biological risk according to a decade of medical research performed by German Bau-biologists and medical practitioners and Building Biologists in this country, and should be avoided. It causes many of the health problems mentioned earlier. Wiring with metal clad circuits completely eliminates wiring in the walls as a source of electric field exposure because all circuits are at the same potential as the outside earth, our reference point.

The Building Biology goal is to reduce the body voltage reading to at least below 100 millivolts, still considered within the “Weak biological risk” range, and even as close to the ideal level of 10 milliVolts as possible. I prefer to get the level at least below 40-50 milliVolts, but further reduction is ideal.

This can be accomplished in new home construction by running all wiring in, around, above and below every bedroom in grounded metal conduit (flexible armored cable, or MC cable, will do) with metal boxes for all switches and outlets. This substantially reduces electric field exposure compared to plastic jacketed NM wire, which does not. 

I also recommend using armored cable in, around, above and below any other room that serves as a home office or sitting room in which people spend a good deal of time during the day. Certainly run all smoke detectors in grounded armored cable throughout the house. 

Using MC cable for all circuits is ideal. Be sure that all metal clad circuits are home runs, rather than connected in junction boxes. This way, the metal sheathing of the conduit will not be connected together in the branch circuits as part of the grounding system. If they were, then if a neutral-to-ground wiring error develops in one circuit, it will spread current to all circuits. Running metal clad circuits as home runs will avoid this situation. This is the ideal.

Houses built this way, particularly with armored cable throughout, are profoundly electrically quiet and provide an indoor environment that promotes a relaxed, healthy state for occupants. 

Additionally we recommend cross linked polyethylene, or PEX, be used for the water service supply pipe, as well as for domestic water lines, to prevent small, but harmful, current and voltage from entering and exiting the home to neighbors’ homes through metal water service supply pipes and a metal city water main. This additional source of “stray” current running throughout the house can cause magnetic fields to come up through floors and walls. These are completely eliminated if PEX is used, at least for the water service supply pipe, to electrically isolate the house from its neighbors.

I realize that homeowners try to have their architect and builder design and build their home as affordably as possible, but knowing what I know as a practicing Building Biologist, I urge you to not compromise in the area of electrical wiring, whether you partially or fully use armored cable, no matter how much the added cost. Implementing this protocol has such a profound effect on human health and can greatly reduce exposure to these fields that are otherwise present in normal construction, even with shut-off switches. German medical research and the practical experience of thousands of Building Biology clients in Europe and North America bears this out. 

For those electrical contractors who are twisting NM wiring in branch circuits in an attempt to reduce exposure to “EMFs”, simply twisting wires does not eliminate electric field exposure at all and therefore does not protect you from this relatively unknown source of ill health. (Twisting of wires also does nothing to protect you from the significant magnetic field exposure caused by wiring errors, which must be traced out and fixed.)  

These Building Biology wiring protocols are spelled out in specifications that have already been written for a new residential development in Florida and I have consulted on healthy wiring protocols for new houses and renovations of existing ones locally and around the country. I can adapt these specs to any new building project currently under development.

Consultation Services Offered

I provide a package for new home construction that includes consultation services at the design, building and post-occupancy stages. Based upon my experience in the field, I can work with your builder and architect to discuss designing and building your new home or office using as many of the Building Biology-recommended features as you desire. If you are outside Southern California, I work in concert with a local Building Biologist whenever possible to assist in the implementation of these protocols on site.

After explaining to you at an initial meeting the pros and cons of the choices mentioned above, which can take place by telephone if you are not in Southern California, you then decide, in consultation with your architect and builder, how many of these features you want to include and can afford within your budget. No decisions are expected to be made at the initial meeting as its main purpose is to be informative. 

My experience in researching and writing the Building Biology New Construction Manual and my experience as a consultant on existing homes and new building projects has provided me with the knowledge of how to integrate the principles of healthy construction into existing building practices. I have experience working with developers, architects, builders and subcontractors in the field.

For projects outside of California I can provide the vast majority of my consultation services by phone, email, regular mail, fax and the receipt of emailed digital photos from the field. I can conduct a site visit if you are outside the Midwest although we try to elicit the help of a local Building Biologist if possible.

In that way we are sure that the features you have agreed to are implemented by your contractor and subcontractors. A final inspection of all systems is made prior to your move in and assistance is provided in educating you about the environmental features of your new home.

A rate schedule detailing this package is available separately and is posted on my website on the page labeled “Services,” accessed under the heading “New Building Consultations” or “Fees.” The direct URL path is: http://www.createhealthyhomes.com/rates.php

For more information on these services and to schedule an appointment please call Oram Miller, BBEI, at Environmental Design and Inspection Services in Los Angeles at 310.720.7686 or email me at info@createhealthyhomes.com . Additional information can be found on my website, http://www.createhealthyhomes.com .

The Twenty-Five Principles of Bau-Biologie (Building Biology)

Building Biology developed twenty-five principles in Germany over thirty years ago that guide its teachings and recommendations.  

The twenty-five principles are as follows:

1. A building site shall be geologically undisturbed.

2. Residential homes are best located away from industrial centers and main traffic routes.

3. Housing shall be developed in a decentralized and loose manner interlaced with sufficient green space.

4. Housing and developments shall be personalized, in harmony with nature, fit for human habitation and family oriented.

5. Natural and unadulterated building materials shall be used.

6. Walls, floors and ceilings shall be diffusible and hygroscopic.

7. Indoor air humidity shall be regulated naturally.

8. Air pollutants need to be filtered and neutralized.

9. An appropriate balance of thermal insulation and heat retention is needed.

10. The air and surface temperatures of a given room need to be optimized.

11. A heating system shall feature radiant heat using as much (passive) solar heat as possible.

12. The total moisture content of a new building shall be low and dry out quickly.

13. A building shall have a pleasant or neutral smell. No toxins shall outgas.

14. Light, lighting and color shall be in accord with natural conditions.

15. Protective measures against noise pollution as well as infrasonic and ultrasonic vibrations need to be human oriented.

16. Only building materials with little or preferably no radioactivity shall be used.

17. The natural balance of atmospheric electricity and ion concentration shall be maintained.

18. The Earth’s natural magnetic field shall not be altered or distorted.

19. Man-made electromagnetic radiation shall be eliminated (or reduced as much as possible).

20. Cosmic and terrestrial radiation is essential and shall be interfered with as little as possible.

21. Interior and furniture design shall be based on physiological findings.

22. Harmonic measures, proportions and shapes need to be taken into consideration.

23. The production, installation and disposal of building materials shall not contribute to environmental pollution and high energy costs.

24. Building activities shall not contribute to the exploitation of non-renewable and rare resources.

25. Building activities shall not cause a rise in social and medical costs.
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