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CHAPTER ONE 

Relevance to Environmental Sustainability 

In an era where population growth and modern, industrial practices are placing great 

strains on the earth’s ability to absorb human-induced environmental stresses, it may be 

useful to consider where a change in direction — a shift in consciousness — can have the 

most immediate affect and be the easiest to implement, given the political realities 

inherent in any challenge to orthodoxy, established practices and vested interests. It may, 

indeed, be difficult to embrace progressive ideas and concepts such as population should 

be managed, small is beautiful, and exponential growth is unwise. It may be even more 

difficult to promote socially beneficial strategies in a world that worships at the altar of 

capitalism, free markets, unbridled competition and unfettered worldwide free trade. The 

ideology of sustainability is not yet an accepted tenet among the elites of the global 

economic community. Nonetheless, there is much that can be accomplished to restore the 

earth, and preserve ecosystems within the prevailing framework of the dominant 

economic system, without waiting for impending cataclysm to subvert the logic of the 

dominant worldview. Neither must we wait for environmental education to raise 

awareness to a level sufficient to influence policy on a macro scale. There are certainly 

many cities in America, and throughout the world, which are committed (to varying 

degrees) to a sustainable paradigm. Many of these cities are well aware, on a daily basis, 

of the scarcity of resources and limits to growth; for example, many cities of the 

Southwest face the continuing crisis of water management in a desert-like environment. 

Other cities, such as Seattle in the Pacific Northwest are determined not to allow a  



cultural symbol, such as the salmon, to become the victim of poorly managed fisheries 

and overwhelming development. The State of Maine is another positive example of 

where they have preserved a lobster culture by making wise decisions, democratically 

arrived at, and intensely local. On a state and regional basis successes are harder to find; 

but, at least there is a growing awareness that our regional ecosystems (such as the 

Chesapeake Bay watershed and the Mississippi Delta) are in ecological crisis, and it will 

take multi-faceted efforts to reverse the degradation that uncontrolled growth, 

exploitation of resources, and ignorance of consequences has brought to bear on these 

delicately balanced systems. Recreation, commerce, and so-called private property rights 

have defined the uses of these ecosystems. During the 20™ century, corporations (given Y g Ip g 

the rights of persons) have grown to have immense political and economic power and 

have, largely, defeated the best efforts of environmentalists, ecologists, biologists and 

visionary planners to argue for sustainable, earth-friendly designs. However, it is not all 

gloom. 

There are areas where market forces can be used to mitigate and reduce the human 

ecological footprint. It has been suggested that high gasoline prices will drive the 

development of more fuel efficient cars, including hybrids, and other new designs for less 

polluting vehicles. Minus huge subsidies to the oil industry, such positive developments 

would be likely to occur sooner rather than later. In a similar vein, home heating and 

cooling (to the extent that it is largely dependent on fossil fuel based power sources) will 

become far more expensive and will help to drive an effort to find energy savings in all 

facets of building construction. It is also likely that water will become a commodity that 

is more sensitive to market forces, and prices will increase significantly in accordance  



with the allocation priorities of municipalities and county water authorities. More than 

likely, such decisions will enter the political arena with a much higher profile. All of this 

is by way of suggesting that more environmental progress can be made at the level of 

building construction than at almost any other level, because market forces will not be an 

impediment to enlightened (green) technolo gies. It may be relatively difficult to convince 

a buyer that a lighter, more fuel efficient, smaller car will fulfill all his or her needs. It 

may well be less expensive to buy and use less gas, but will it fulfill other fantasies that 

people find in the experience of driving? On the other hand, a house utilizing advanced 

green building design ideas, will cost a little more up-front, but that cost will be 

recovered and amortized over the life of the typical 30 year mortgage, and a green house 

will fulfill other desires as well. There is the growing understanding that a * green-built” 

house is a house that has been built better and it is deserving of a higher resale value — 

other factors being equal. A green-built house will be a safer, more comfortable house to 

live in, cost less to maintain, and have a longer useful life. The change needed to sell an 

ever increasing percentage of green houses will not be substantial. Salesmanship 

(educating the buyer); more accommodating financial institutions; demonstrable resale 

statistics; and economies of scale (as green technologies benefit from mass production) 

will all serve to make the green home the preferred purchase, even to a buyer indifferent 

to a rather abstract purpose of saving the environment. 

What I will hope to demonstrate through this project is that a green-built home can 

achieve some or all of the above goals. Since I have experience as a developer and 

builder myself, professionally, this will be a demonstration house for this particular  



region. Beyond the house itself, I will also try to create a larger living experience with 

gardens that will provide food and visual nourishment by employing the best techniques 

of the master gardeners, and employing the principles of xeriscaping. 

But, ultimately, the goal must also be to create livable, sustainable communities, and my 

thesis is that environmental consciousness is a necessary part of even the most affordable 

communities. Using the knowledge gained from building my own home, and from 

information available through building associations, teaching seminars (such as the 

National Green Building Convention I recently attended in Albuquerque, New Mexico), 

and local experts, I am actively looking for opportunities to build green communities at 

the affordable level. My son, Jim, and I have built 60 affordable homes in White Rock, 

New Mexico, and have employed some green technologies; but they have been limited by 

requirements of the local housing partnership we are working for and the subsidies 

inherent in the various State and federal programs utilized. The big payoff will be in 

building communities that are pedestrian friendly and will make using the car for routine 

functions, unnecessary. We want to build communities that will be truly mixed-use and 

mixed-incomes where a family will need only one car or no car. 

So, one must walk before running, and the rest of the paper will focus on the elements of 

design and building that we have used in the construction of the house, along with a 

comparison of existing green building certification programs and how my house meets or 

fails to meet the criteria for certification, modified for our specific region for climate and 

geological variations.  



CHAPTER TWO 

Certification programs and Show Home 

The LEED program ( Leadership in Energy and Environmental Design ) is, perhaps, the 

best known of the green building models out there because it is the oldest program, and 

has had a significant impact on how commercial and institutional buildings have been 

built during the past couple decades. The program is run by the USGBC (United States 

Green Building Council) and they have certified many buildings in every area of the 

country. They have been slow to develop standards for residential buildings, but they do 

now have a residential certification program in the pilot stage. It will be able to certify a 

home as platinum, gold, silver or, simply, certified. Platinum will, of course, denote the 

highest level of performance. LEED for homes (version 1.5) has a 2-page checklist 

whereby it is possible to achieve 150 points. There are three precipitation zones — my 

house would be under the dry zone, which is defined as receiving less than 20 inches of 

precipitation per year. The point ranges are Certified 30-46; Silver 47-63; Gold 64-81; 

and Platinum 82-100. One can also achieve up to 10 points for a small house defined as 

less than 1150 square feet with 4 bedrooms. Up to 10 points can be deducted for a 4 

bedroom house over 4148 square feet. My house at 3500 square feet achieves a deduction 

of 6 points. As a point of interest the national average house is 2648 square feet. My 

house would achieve either a high silver or a low gold rating using the LEED pilot 

program for houses. There is a degree of subjectivity in assessing qualification in certain 

areas and third party inspections are necessary. For instance, it hard to assess the weight 

in pounds of construction waste delivered to landfills. The break point is 2 pounds per  



square foot of house. Some green standards are required in order to be certified at all, and 

do not carry a point value. For instance, the use of FSC lumber is mandatory. However, it 

does not state how much of the lumber used needs to carry the FSC certification. It would 

be nearly impossible to achieve 100%. There are also other certifying agencies and it is 

impractical to go FSC for rough framing lumber when it is not available locally. Also, the 

use of engineered wood would achieve a point value but it does not lend itself to FSC 

certification. 

North Carolina has a program called Healthy Built Homes. This program is very similar 

to LEED for homes, but has more categories and allows points for categories that are not 

directly connected to the house. For instance, if all diesel fueled construction equipment 

uses a B20 blend of bio-diesel, 5 points are awarded. There are points for guidebooks 

given to homeowners. This program is clearly directed at the builder, and, most likely, 

the production or merchant builder rather than the custom home builder. For both this and 

the LEED program, substantial points are awarded for performing a blower door test and 

meeting certain minimum standards for the tightness of the house. Points are awarded in 

both the LEED and the North Carolina programs for how the attic and the basement are 

handled. If a house has neither (such as mine) it is hard to evaluate whether or not to 

apply these points. The North Carolina program is extremely detailed and runs from a 

minimum of 125 points to be certified up to 251 points or more to reach the top “gold” 

standard.  



Another program that has been successful for many years is the Earthcraft program which 

was developed for the Atlanta area of Georgia. There is no dry standard since this is a 

local program, so many of the green points are unattainable in another area such as the 

Southwest. 

There are many other certification programs nationally (at least 38 by last count) and the 

number will continue to grow. If we apply for certification for our Santa Fe house it will 

be through the National Association of Homebuilders (NAHB) “Model Green Home” 

guidelines which were just released in March of 2006. The NAHB has drawn on the 

experience of dozens of experts around the country and on 28 existing green building 

programs from Hawaii to New Jersey. 

The NAHB standards are contained in a 170 page booklet which is designed to inform, 

explain, and point to additional resources, in addition to simply grading the house. The 

program is also aimed at the builder as well as the house, so the house could not achieve 

maximum points without certain additional standards that the builder must meet apart 

from the house. The categories are gold, silver and bronze and a minimum number of 

points must be achieved in each of 7 key categories no matter how many additional 

points are achieved. Also, a minimum of 100 additional points must be achieved outside 

the points in the 7 core areas. Over half of the booklet is explanatory about how to apply 

the guidelines. Even with this attempt at clarity, however, there are still bound to be some 

contentious areas. Since this paper is primarily concerned with how my house has used 

green practices and green materials in each of the core areas, I will attempt to see what, if  



any, standard (bronze, silver, or gold) has been informally (or theoretically) achieved. We 

will investigate whether the Albuquerque Chapter of NAHB has any modifications for 

the Santa Fe area which is a different climate from Albuquerque even though they are 

only about 50 miles apart. This will be referenced in the appendix. The NAHB national 

guidelines seem to be oriented towards the coastal areas where most houses are. 

 



Chapter Three 

ICF WALLS 

We are of the opinion that the building envelope provides the easiest and least expensive 

way of making a “green” decision that pays. The only better decision in certain climates 

would be the solar orientation of the house. Insulated Concrete Form walls (ICFs) are 

more expensive than conventional wood framed walls, but they are far more effective in 

delivering insulation R-value. They also virtually eliminate air infiltration, are longer 

lasting, low maintenance, more impervious to sound, and provide enhanced interior 

comfort. Concrete is penetrating the residential market gradually and now comprises 

about 16% of all single family homes built in the U.S. This figure includes masonry 

structures built with concrete blocks; removable concrete forms (usually aluminum) 

which are filled with concrete and then removed after the concrete sets; and pre-cast 

panels that are cast off-site and then trucked to the site and assembled. ICF walls are 

considered the best of the four primary concrete systems, but are still a relatively tiny 

percentage of all homes built. According to industry statistics, homes built with ICF walls 

require 44% less energy to heat (for the average home) and 32% less energy to cool. The 

significance of this can be understood against the U.S. department of Energy statistic that 

has buildings accounting for 36% of all energy use, 30% of all raw material use, and 12% 

of potable water consumption. A study done in California concluded that an up-front 

investment of about 2% in construction costs can save 10 times that in life cycle savings. 

ICF walls should be able to easily reach this goal over the life of a typical 30 year 

mortgage. To the extent that we can lower our dependence on foreign sources of fossil  



fuels, we increase our energy security and create local employment. We need to reduce 

the electrical energy we use to power our homes and commercial buildings because most 

electrical power is now created by using coal or oil, both of which increase pollution of 

our air and water and also contribute greatly to the “greenhouse effect’ which is 

considered the prime cause of global warming - releasing CO2 which gets trapped in the 

lower atmosphere and reflects infra red heat waves back to the earth’s surface. The issue 

of climate change and global warming can only be completely addressed when people on 

the planet (but particularly Americans) make considerable adjustments to their lifestyles. 

Energy conservation would be a big part of lessening the human ecological footprint. To 

the extent that we can build denser communities, design smarter, greener houses that are, 

nevertheless, aesthetically pleasing and comfortable, we will attack global warming on 

both fronts — using less energy at home, and driving less. Michael Klare in his 

authoritative, well researched book, Resource Wars, discusses how wars of the future will 

continue to be waged over access to and control of natural resources; crude oil is right at 

the top of the list of depleting resources that will be contested. In the case of oil it is a 

limited resource that may be completely used up by the year 2040 if the current rate of 

population growth and increased per capita energy use continues. (p36). Oil accounted 

for 39% of total world energy consumption at the end of the 20™ century. Per capita car 

ownership is now 775 vehicles per thousand people in the U.S. Our Department of 

Energy has projected that per capita motorization in the developing world 1s likely to 

double between 1997 and 2020. Almost all these cars will be powered by oil.  



So, ICF walls in particular, and better insulated homes in general, are a small but 

necessary part of the effort that must be made to lessen our use of fossil fuels, if we have 

any hope of building sustainable societies. But, as the above statistics illustrate, this 

conversion is not such a supreme sacrifice to make. The market should not work against 

the use of improved green products such as super-insulated walls, because the extra cost 

is really only illusory. If banks can be persuaded to provide lower cost financing and/or 

higher mortgage amounts on homes that are better built, and homes that have lower 

operating costs and higher resale values, then the up-front costs will be mitigated and 

properly amortized. I was able to obtain a construction loan for my house at an interest 

rate a full one percent under market because my home met the bank’s requirements for a 

green home. These requirements are included in the appendix. Some other factors that 

should make a better insulated home an easy sell are as follows: 

1. Homes built with ICF walls will be more resistant to wind, rain, and fire. 

2. The completed house will obtain permanent insurance at lower rates than a 

conventional home. 

The house will be quieter. This will be especially important in noisy 

neighborhoods with retail traffic and young children at play. 

. There will be less unwanted air infiltration — air which these days seems to 

contain more dust, smoke, chemicals and allergens than when we were kids. 

A concrete walled house is likely to lead to more uniform temperatures 

throughout the house. It will be cooler in summer and warmer in winter, with few 

hot and cold spots. 

A concrete walled house will be a better barrier against termites and other pests.  



7. A concrete wall will require less maintenance, and less maintenance should 

translate into higher resale value. 

Part of the challenge is to educate the buyer and the appraiser as to the greater 

inherent value of a green built house 

 



Chapter Four 

ROOFING 

This is a big part of the building envelope, but most conventional roofing systems do not 

see the roof as an insulator but, rather, as the prime area that leaks energy. Conventional 

thinking is that a roof is primarily a barrier to water infiltration. To the extent that most 

roofs on residences are shingle, and that most homes have pitched roofs and attics, this 

type of roofing system actually leads to a deterioration of cooling effects in the summer 

and heating effects in the winter. If batt insulation or blown-in is used, it is almost always 

placed between the beams above the second floor, and not between the rafters that 

support the roof itself. Therefore, an uninsulated space is created between the ceiling of 

the second floor and the roof line. Anyone who has crawled into an unfinished attic or 

crawl space such as this in the summer can attest to the heat that is generated in this space 

from the sun beating on a shingled roof. Even if there is a roof fan on a thermometer 

timer to exhaust the air, it is usually only partly effective. The heat will radiate down into 

the house even with conventional insulation. 

The flat roof does not employ a shingle system — it is either tar and cinders or foam. We 

have chosen to go with a foam roof for a variety of reasons. A superior insulating R-value 

is certainly at the top of the list. Even only one inch of foam has the insulating value of 

six inches of batt insulation. Polyurethane foam is considered to have the highest 

insulation value of any material commercially available. We have used anywhere from 

three inches to fourteen inches of foam depending on the pitch needed to have rain flow  



by gravity to the canales, strategically placed at the exterior edges of the roof 

(technically, there are numerous roofs on the typical flat-roofed house in the Santa Fe 

area) to transport water to the catchment system on the ground that channels water to the 

underground cistern. A foam roof, by itself, is projected to have the potential to lower 

heating/cooling costs by 30%. We have taken the additional step of insulating the interior 

of the house beneath the roofs with blown-in fiberglass insulation. We used fiberglass 

rather than cellulose because it has better structural integrity and will outlast cellulose. 

We had experience with both in a project we are building in White Rock. But, cellulose is 

certainly good in some applications, and is, perhaps, more environmentally friendly if it 

is biologically based. 

As with ICF walls, there are other advantages to a foam roof that should offset any slight 

increase in cost over a tar and cinder roof. 

1. The foam has a chemical structure (closed-cell) that will not allow the transport of 

water through the foam either horizontally or vertically. So, damage to any part of 

the roof can easily be spotted and fixed. With conventional roofs, damage in one 

spot can migrate to another by the movement of water through gravity and 

wicking. 

The foam roof does not age. It is inert and does not weather. If a nervous 

homeowner is concerned about a foam roof at 15 or 20 years being old, adding 

another coating of foam is easy enough to do.  



. The foam roof weighs only about 12% of the weight of a traditional tar and gravel 

roof (or built-up roof as it is often called). A foam roof should never end up in a 

landfill unless the entire house is demolished. 

4. A foam roof is seamless, self-flashing, and leak-proof. 

5. Foam is non-toxic, odorless, and can be installed in a light color for reflectivity. 

The houses of the Southwest are characterized by flat roofs. The ancient puebloans made 

their adobe houses with flat roofs. Frequently, they put dirt on the roofs to provide an 

insulating effect. Their roofs were not literally green, due to the arid conditions then as 

now in the southwest, but it is likely that some native plants and grasses established 

themselves on their roofs and helped to hold the soil in place. So, in modern times, flat 

roofs still make sense, and chemical foam is a good substitute for dirt, which would 

produce some degree of mud or sediment runoff in any case. 

 



Chapter Five 

WINDOWS 

This crucial element completes the building envelope, with the exception that we have 

not mentioned the concrete floor. We will cover this as part of the HVAC package since 

we have a radiant heating system with water piping embedded in the concrete floors. We 

purchased Pella Low-E windows which are considered among the best for energy 

savings. They are low emissive windows, which means that they allow the light energy 

and some of the heat energy to penetrate, but they do not allow the heat energy to exit the 

house through the windows. The windows are all double paned with an inert gas, argon, 

between the panes. Since there are framed overhangs on the outside over most windows 

exposed to the most sun, we have light entering the house without the heat in the summer 

- more about this in the next chapter on solar siting. 

The low-e coating on the windows is a microscopically thin metallic oxide layer. It is 

applied to the inner surface of the glass that faces inside so that it reflects the heat back 

into the house. This reduces the U-value by lessening radiative heat flow. However, due 

to the local weather patterns in the Santa Fe area, we wanted a slightly higher solar gain 

low-e glass. This type of window admits solar gain but retards heat loss. The low-¢ 

coating also reduces UV rays that can fade carpeting and furniture. In an area that  



requires a lot of air conditioning, a low solar gain window would be more desirable. In 

this case low-e means “low emittance.” In the Santa Fe area there are only a few days a 

year in the summer moths when the air temperatures would exceed 85 degrees, and even 

then, the low humidity and the breezes off the mountains, makes it relatively comfortable. 

It is much different from, say, Tucson, Arizona where they have already had temperatures 

of 98 degrees in early May. Even Albuquerque, 50 miles away, is much hotter, being at 

an elevation over 2,000 feet lower than Santa Fe. With the passive solar shading, most of 

the sun’s rays during the hot times of the day would be blocked by the window 

overhangs. 

Blinds can also be used effectively to reflect back some of the long wave infra red heat 

spectrum. We plan to use blinds in the only rooms in the house that have a southern 

exposure with no overhangs. This is the room off the kitchen which we have tentatively 

named the sun room or, perhaps, the plant room, and the principle guest bedroom which 

is adjacent to the plant room. 

We do have a lot of skylights which will brighten the interior of every room in the house 

during the day. We will need very little, if any, light during the daytime. The skylights 

have been tinted which should reduce the heat gain by about 50%. We have used a 

spectrally selective tint which allows relatively more light to pass through while reducing 

heat, gain.  



As mentioned before, the way the low emissive coating works is to take the low 

emittance material and then face it into the air gap between the glass layers. The R-value 

of a window is the inverse of the U-value. So, a U-value of .25 would have an R-value of 

4. Our windows have a U-factor of .36 to .39. The solar heat gain coefficient (SHGC) is a 

measure of the window’s efficiency in shading. That is to say, it is a measure of how 

much of the heat gain is retained in the house. Most of the windows in our house have a 

SHGC of between .23 and .34. A combination of low U-value and low SHGC 1s 

recommended in climates that require both heating and cooling — in other words they 

have warm summers and cold winters. The visible transmittance (VT) of our windows is 

.45 which is a measure of the percentage of light to heat gain that gets through the 

windows. The final acid test of your window’s efficiency is the ratio of SHGC to VT. 

This is a measure of how much light we get without excessive heat gain. The higher the 

better and anything over 1.0 is good. I worked out the numbers for each of our windows 

and it averages out to 1.7. Because of our climate, and because most of our windows are 

on the east and west sides, our windows were not designed for high heat gain. 

The final word on windows is that all our windows have been certified by the National 

Fenestration rating Council (NFRC). 

 



Chapter Six 

PASSIVE SOLAR SITING 

One of the speakers at the National Green Building Conference in Albuquerque this past 

March (2006) made the observation that ecology and architecture are melding- or 

bleeding into a single discipline. If we are to save natural ecosystems, it will be because 

humans finally learn how to inhabit the earth. The speaker, architect Peter Pfeiffer of 

Bailey and Pfeiffer Architects, had titled his talk “Green by Design.” He noted that 

buildings consume two thirds of all U.S. electricity, produce one third of U.S. greenhouse 

gas emissions, and 40% of all global raw materials are used to construct buildings. By the 

year 2030 half of all U.S. buildings will have been built since 2000. His question to his 

audience (primarily builders and architects) was: will we be proud of what we have built? 

We simply must reduce our dependence on oil. Hubert’s Curve correctly predicted the 

peaking of U.S. oil production in 1972. It had world supply peaking in 2005. I personally 

believe that we have 20-30 years more of increased oil production, but this will just mean 

the fall from oil will be all the more dramatic. Even after we have pumped over 50% of 

all known reserves, we can continue to increase the pumping, but that would, indeed,  



have us living in a fool’s paradise if we interpreted that increase as a positive sign. Real 

estate values will be severely affected by oil prices (see the website endofsububia.com). 

We need to build sustainably. Austin, Texas has the oldest green building program which 

they inaugurated in 1987. They had a population then of 400,000 and have grown since 

to become the 16™ largest city in the U.S. They handled this enormous growth spurt 

without having to build another power plant. They did it by starting their own version of 

an energy star program, and they focused on recycling, energy conservation, solar 

orientation of their housing, and an aggressive rebate program. They had no space to 

expand their landfill, and this also became a big driver of green policies. 

Austin decided that the solar siting of houses was the single most important thing that 

they could do. It is pretty hot in Texas and this alone produced immense savings in 

energy. Pfeiffer also talked about the systems approach to building and discussed the 

advantage of reflected light over direct light. 

This is where the house siting strategy comes in. In the future development of new cities 

and towns, roads should be run east and west so that the houses will have a north-south 

orientation. He also recommended building small on the theory that relatives don’t really 

want to come to visit, and if you build a media room you will never see your kids again. 

Quality and durability are more important than size or cost per square foot. He 

recommended building homes designed to be lived in rather than as a commodity to be 

sold.  



Well, our house is not small, but it is also not real large. It is 3,500 square feet of 

conditioned space. A house over 4,000 square feet is considered large, and an interesting 

statistic is that owners of large houses generally spend less than three years living in 

them. 

We did not get a perfect north-south orientation, but we achieved most of the benefits of 

a deliberately solar oriented home. Santa Fe is a slight variation from the north-south 

principle; experts in Santa Fe suggest a southeast orientation for windows. Our lot is such 

that its east side faces the Sangre de Cristo mountain range which is the southern 

extension of the Rocky Mountains. The house simply had to be oriented with its view 

windows towards the mountains. Not to have the house focus on this view would have 

rendered the house almost worthless — a true pink elephant. But, we will get some solar 

gain from the sun in the morning, and the portal roof will shade us from the direct rays of 

the sun in the summer. We will, however, get a lot of reflected indirect light, which is one 

of the objectives of passive solar theory. I would guess that the east elevation will be 

about a neutral on solar gain; however, the west side will do better. The angle of the 

winter sun will penetrate the west-facing sliding glass doors, but the summer sun will be 

more blocked by the cantilevered overhang. Again, solar experts suggest that the sizing 

of the overhang is more important than the windows in reducing solar gain. In the late 

afternoon when the sun could penetrate the house, it will be largely blocked by the 

upward slope of the landform on the west side, as well as the existing pinon-juniper trees 

and, soon, leafy deciduous trees to be planted.  



On the south side we have some windows that face south that parallel the front entrance 

to the house. There is a cantilevered overhang over these windows as well, so the solar 

heat gain will be mostly confined to the winter months. Opposite these windows will be 

the stone wall (sometimes referred to as a Trombe wall) that will absorb some heat from 

the sun and “store” it (thermal massing) to be delivered back into the house during the 

dark hours. The only other south-facing windows are in the plant room or sun room, and 

in the one guest bedroom that faces the courtyard garden. This is where vertical blinds 

and tall leafy trees will be the preferred solution to the intense summer sun. The main 

part of the house will be buffered on the south side by a large (3 car) garage. The garage 

is completely insulated, including the overhead doors, and should eliminate any solar 

gain from that direction. The garage has windows on both sides which open so that any 

heat build-up can be vented if necessary. One bay of the garage will be used as a 

workshop and storage area. The house is one-story, so we won’t have a basement or an 

attic for storage or workspace — that is why the garage is over-sized to allow for this type 

of space. Architect Pfeiffer favors placement of bedrooms all on the same floor. The idea 

is that you will only need to heat and cool half of the house at one time. 

On the south-facing side with the windows adjacent to the front entrance, in addition to 

the massing wall, the sun will be absorbed into the concrete floor. This also serves the 

principle of thermal massing which is also why thick walls are favored. Our walls will be 

9 inches thick. I would also say that the thicker walls add to the southwest vernacular 

design aspects of the house. I noticed the other day, while I was watching the plasterers 

finish up, that the view from the master bedroom through the arched doors to the stone  



wall, gives a very Anasazi feel to the house, as we also have vigas (large rounded beams) 

in the bedroom as well as a kiva fireplace. The house is a blend of contemporary, 

traditional and ancient in its conception. It should also be mentioned that the portal 

(porch) on the east side will be considered to be (and is designed as) an extension of the 

interior space. This can be seen in the fact that we have large French doors stretching the 

entire length of the living room and dining room so that they not only provide maximum 

views, but can also be left open most months of the year. Coupled with the sliding glass 

doors on the opposite side, and large openings in the demising walls, the possibilities for 

cross ventilation are maximized. 

Finally, the north side of the house is built into the side of a small hill. The top of the hill 

is roughly parallel to the roof line. It is also heavily forested on the north side so that 

there will be considerable wind buffering from the north winds. That reminds me that the 

lot itself provided some fortunate topography as well as some not so fortunate. Because 

of the long, narrow shape of the lot, and the county setback requirements (distance from 

the adjacent lot line) a one level house of sufficient size could only be located at the north 

end of the lot, and could only fit the space with the house orientation east to west (front to 

back). We also needed to provide space for a leaching field of sufficient size. The entire 

septic system and cistern system was another factor driving the orientation of the house. 

When my landscape architect first saw the house, he pronounced it well integrated into 

the topography of the land. It is a house that seems comfortable in its surroundings. It is 

not trying to show off — it is trying to be unobtrusive. Being 600 feet back from the road,  



on a very treed lot, it will have zero “curbside appeal.” But, this is not a bad thing if you 

just want to be a house and not a showplace (sounds like a lyric from an old jazz classic). 

 



Chapter Seven 

PLUMBING. HEATING.COOLING, AND VENTILATING 

A lot of decisions on this essential part of the house were driven by how well the house is 

sited, and how well it is insulated. We selected radiant heating because of the quality of 

the heat, and it is well suited to a one-story house with concrete floors. As an aside, it 1s 

also very “Santa Fe.” We will cover some of the concrete with wood or carpeting and 

these products needed to be compatible with radiant in-floor heating as well as low 

embedded energy, sustainable products. For instance, we could not use bamboo flooring 

which would have been our first choice. 

Radiant heat- distributing hot water through copper tubing embedded in the floors- is the 

most popular form of home heating in Santa Fe; although it is slightly more costly and 

will not be found in too many two-story houses. It means that if you desire air- 

conditioning, you must build a separate ducting system since you will not have the ducts 

that would be required in a typical forced-air furnace system. Although there are too 

many variables to come up with a single figure for the relative efficiency of gas fired hot 

water boilers versus electrically powered forced hot air furnaces, it is fair to suggest 

about a 10% advantage for gas fired hot water boilers at this time. Of course, it will 

depend to a great degree on the relative cost per kilowatt hour of electricity versus gas; 

but although the commodity prices will fluctuate, they are both going up in tandem and 

are likely to continue to do so, perhaps, at an accelerating rate. To the extent that 

electricity comes from power plants fueled by oil, both oil and natural gas are usually  



discovered together, and they are finite fossil fuels that are contributing to global 

warming, oil slightly more than gas. The real danger in over-reliance on electrical power 

for home heating is that there are many new coal-fired power plants being built due to the 

relative abundance of this fossil fuel and our President’s commitment to see the 

construction of 100 coal-fired plants during his term. Coal is very polluting and very dirty 

in many ways, not to mention the devastation caused to property and people in its mining. 

There are claims made that coal-fired power plant technology is such that we can now 

produce relatively clean energy from this resource, but I would remain skeptical until we 

can see actual results. In a race between oil and coal and gas as to which most harms the 

environment, they are all losers — we desperately need renewable non-polluting sources. 

In any case, the big advantage in hot water boilers is the technological advances in the 

efficiency of combustion. We will be using a Trinity Ultra Efficient combination boiler 

and water heater. Due to the high R-value of the super-insulated building envelope, we 

have been able to buy a relatively small unit which will also add to the overall efficiency 

of the boiler itself which will exceed 95%. I have included literature on this unit in the 

appendix. The NAHB certification program is quite specific on the efficiency standards. 

A very important factor beyond efficiency is comfort, and there is little question that heat 

will be more uniformly distributed, floor to ceiling, and will be directed only to the 

specific rooms where it is needed thanks to the zoning of the system. Each room will 

have its own designated sub-system so that we can direct heat to where it is needed the 

most, and we will not need to heat rooms that are not being used. This can, of course, also 

be done with forced air systems with thermostats in different rooms, but it is generally  



not as effective. All of the houses my son and I are building in White Rock have radiant 

in-floor heating, and we have experience with the efficiency of owner-directed heat flow. 

The only problems we have had is in a few cases where the zones were mislabeled so that 

when you wanted heat in the living room it might have been directed to a bedroom. Such 

problems are easily corrected by re-labeling. The actual sensation of heating will be 

experienced at lower temperatures, because with forced air, the movement of the air flow 

causes some skin evaporation which we sense as coolness. It should also be mentioned 

that we will have “instant” hot water for our sinks as the hot water works off the boiler 

which always maintains it at a high temperature. This is more efficient than heating an 

entire tank of water with another heating unit. However, there is an indirect hot water 

tank( sort of a reserve tank) to store enough water for when household demand is calling 

for hot water at several locations at the same time. 

Because the house is so well insulated and sealed against air leaks, we will also have a 

separate ventilation system that will enable the exchange of household air approximately 

every three hours, which is the industry recommended standard. The ventilation unit will 

pre-heat outside air in a heat exchanger as well as filter the outside air coming in. We 

have not yet purchased this unit, but if it is before this goes to press, I will include the 

documentation in the appendix. 

Although it is doubtful that there will be many days when we will need air conditioning, 

we will have three evaporative cooling units (popularly referred to as swamp coolers) 

mounted on our roof. With three units (they are much less expensive than conventional  



refrigerant cooling units) we can turn on only one or two units in the parts of the house 

where we need cooler air on oppressively hot nights. The evaporative units will have the 

added advantage of providing some humidified air to the typically very dry air of this 

climate. Water and evaporation are the very simple principles of this natural process that 

passes air over wet evaporative media with the result that the air is cooled in the process 

of evaporation. If we have purchased these units before this goes to press, we will include 

specs on the units and how they create cool air. 

It is true that conventional central air-conditioning can obtain lower temperatures than 

evaporative cooling, but we have seen demonstrations where these units can take air of 

over 100 degrees down into the 50s without difficulty. The units themselves run on 

simple low amp motors, and use much less electricity than central air-conditioning units. 

This is true also of ceiling fans, and we will have ceiling fans in nearly every room. 

In the plumbing area we will, of course, have low flow fixtures and flush toilets that use 

the minimum amount of water per flush. This is mandated by code in Santa Fe and they 

have a program that requires builders to find flush toilets they can convert to low flush in 

order to obtain building permits for new houses. I had mentioned earlier that the 

completion of the building envelope was the floor. We used two inches of insulation 

between the ground and the concrete floor slab. This helps prevent the heat passing 

through the hot water tubes imbedded in the floor from being radiated downward into the 

cold ground and causing a reduction of the amount of heat radiated upwards to the 

interior of the house.  



Chapter Eight 

APPLIANCES 

All of our appliances that can be rated by Energy Star will be Energy Star or better. The 

kitchen appliances are obvious, but the washer-dryer, and all mechanical equipment such 

as the boiler, evaporative coolers, and ventilating system, have all been selected with 

energy savings in mind. There is no doubt that there is cheaper, less energy efficient 

equipment available, but it will not only lead to higher energy bills during the lifecycle 

use, but it is bound to have a negative effect on the resale potential for the house. It is a 

version of the age old adage — pay me now or pay me later. Rather than go into each 

appliance verbally here, the appendix contains data about each appliance where data was 

available. 

 



Chapter Nine 

ELECTRICAL LIGHTING 

The key to the electrical lighting of the house is to use layering. The idea is to have the 

lighting meet specific needs and fulfill specific purposes. A room can have three sets of 

lights, for instance. One set can be used to light the entire room, one set to illuminate 

certain areas of the room, and another to spotlight certain objects such as furniture, a 

fireplace, or works of art. There are few circumstances where all lights would be on at the 

same time. Typically, only one set would be on at any given time. There will also be 

dimmer controls for most lights and in most cases motion sensors so that lights will go on 

only when there is someone in the room and will go off when no one is in the room. It 

sounds like idiot lights on a car, but the fact is that most people do not turn off lights 

when leaving a room. The sensors can, of course, be overridden as desired. 

The other main energy savings strategy is that we will use low wattage bulbs such as 

compact fluorescents. Compact fluorescents use about 25% of the wattage of 

incandescent bulbs in order to produce the same output of light. Although more costly, 

they last a lot longer, and that logevity more than makes up for the higher up-front 

expense. We will also use monopoint lights which are also low wattage and they will be 

mounted on swivels so that the light can be directed only where needed. Another energy 

saving innovation in lighting is the LED (Light emitting diodes). This will be used mostly 

for indirect lighting behind soffits. It is the most efficient lighting out there and can  



produce light at very low wattage, even as low as two watts. The bulbs will all be much 

longer lasting, which saves money and keeps more bulbs out of landfills. 

Finally, we will probably use some photo-voltaic panels to feed back into our main panel 

to lower our electric bills. The State of New Mexico has recently ordered the State’s 

utilities to allow credits for reverse flow electricity and there are some tax credits now 

available at both the State and Federal levels to encourage this type of renewable energy 

use. Nonetheless, it will be awhile before there is an argument that the initial cost will 

have a discernable payback period for the amount of electricity generated and the value 

that the utilities assign to it. As with wind energy, at this point we must consider it a 

statement, and a donation to the future of “renewables.” We do know that once solar 

panels and other solar equipment can be produced on a sufficient scale when demand 

increases, the costs will come down and the lines will intersect where the price of 

commercial electricity goes up and the costs of producing it at home comes down. We 

envision our panels to be mounted in an area on the west side of the house beyond the 

enclosed courtyard. The area will be used as a sitting area, and the panels will be 

mounted on posts and slanted towards the south to maximize the exposure to direct 90 

degree sunlight. The panels will provide shade to the sitting area, and protection from 

rain as well, although such occasions are rare out here. We will probably also store our 

firewood beneath the shelter of these panels. This will be a very expensive lean-to indeed. 

We may also use smaller photovoltaic cells to provide off the grid lighting for 

landscaping lights in the gardens and along the driveway. We will probably not make  



final decisions on active solar until July, which is when we expect the house to be 

substantially complete. Therefore, any final details about this aspect of the project will 

not make it to the final report. That will be a supplement to a second edition which might 

also include further details on actual landscape planting and a proposed greenhouse. It 

would also be interesting to see how the house performs after a year or so of gathering 

data. 

 



Chapter Ten 

WATER HARVESTING AND RECYCLING 

In Santa Fe County a new ordinance passed just before we made the decision to build on 

this lot. The ordinance requires that any new house built after the effective date, with 

more than 2500 square feet of conditioned space, must have a system to harvest 

rainwater from the roof(s), and store it in an underground cistern. There is a formula 

which mandates the minimum capacity of the cistern based on the area of the roof 

surface. Ours calculated out to require a minimum of a 5,000 gallon tank. We decided to 

upsize to a 7,000 gallon tank which was the next largest size. Our theory was that due to 

the extended drought period we are in (in its 6" year, officially), the prospect of future 

droughts of this duration or worse, and the sporadic nature of rain events it was prudent 

to oversize so that, in the event of heavy rains, we can gather more water and store it. We 

can easily go 4-6 months here with no appreciable rain. Also, we may want to do more 

landscaping than would be normal for a house of our size. The way the rain harvesting 

works is that our “flat” roof is actually tapered in different areas so that the water runs 

towards the canales, which are pipe- like structures positioned through the roof parapets 

around the perimeter of the roofs. Beneath the canales on the ground are buried 

catchment basins that are all connected by underground piping, and the rain water is 

conveyed through this system of pipes, by gravity, to the buried cistern, which is buried 

in a low area on the east side of the house. There is a small pump house, also below the  



surface, which, on demand or by timer, will pump the water through hoses to drip 

irrigation devices positioned where the water is needed for water plants and trees. 

The water stored in the cistern will be supplemented by treated wastewater that runs from 

the house plumbing system to the sewer pipes and eventually reaches the Norweco 

Advanced Treatment unit. In rare cases it may be necessary to add potable water from our 

well, but, more than likely, we would opt to buy “grey’ water and have it trucked in and 

pumped into our cistern. 

 



Chapter Eleven 

RECYCLED WASTEWATER 

As mentioned above we have purchased an advanced treatment unit in lieu of a 

traditional septic tank. The Norweco unit will employ biological (bacterial) activity to 

break down the waste from our toilets, sinks and tubs/showers. Most of the solids are 

liquefied in the process, but there will be some solid waste to be removed (perhaps every 

3-5 years) to be taken to the municipal sewage treatment plant. The liquid will be de- 

contaminated and will flow to the cistern to be used for irrigation. This means that most 

of the water we use for household purposes will be returned to the underground aquifer or 

evaporated by plants through evapo-transpiration. We are told that the water exiting from 

the treatment plant will be very close to potable water. It is better quality than untreated 

grey water. We must be careful to use products that are earth-friendly. We cannot use 

anti-bacterial agents or bleaches as they would, potentially, kill the bacteria that are hard 

at work digesting our waste. Periodically, under our service contract, a technician will 

examine the tank to assess the quality of the waste and add bacteria if necessary. We also 

cannot have a disposal unit in our kitchen sink — we must do composting, which we 

would have been strongly inclined to do anyway. 

The Norweco unit is very close to commercial tertiary treatment plants which, typically, 

return treated water to rivers in as good or better condition than the ambient quality of  



river water they receive from upstream, given that the river will have picked up point and 

non-point pollution. In Baltimore there is a major effort to upgrade all treatment plants to 

a tertiary level. But, no matter how good the treatment plants are, if storm water runs 

through them during times of heavy rains, they will be overwhelmed and raw sewage will 

enter the rivers. The agitation and aeration and chlorination processes of the Norweco 

unit are fairly straightforward and are described in information included in the appendix. 

So, we will be compelled to use earth-friendly cleaning products and recycle our organic 

wastes. We should in this way, plus through the use of water savings devices, be able to 

conserve water in this water-starved area. This is the prime objective and will 

complement our xeriscaping plan which is described in a later chapter. 

 



Chapter Twelve 

USE OF SUSTAINABLE PRODUCTS 

This is an area where we tried to use products that were made is a sustainable way, and 

where damage to the environment was minimized in the manufacturing or harvesting 

process. There will still be a few products to be selected later, and they may not make it 

to this report, but the major materials have been selected, ordered, and, in most cases, 

delivered, and in some cases installed. We have 21 internal doors plus a front door and 

entry door to the portal. The doors are all made from knotty alder which is a rapidly 

growing, and therefore considered to be a renewable, sustainable resource. The wood 

from this tree is generally ready for harvest within 17 years of its planting. It was 

acquired from a certified grower, although we purchased it from an Albuquerque retailer. 

Alder forests (primarily in the Pacific Northwest) provide excellent ground cover for 

small and large animals and are a natural nitrogen fixer for soils. 

The kitchen, laundry, and bathroom cabinets are made from lyptus wood. Lyptus is a tree 

grown in South America and is also very fast growing. It can usually be harvested in 14- 

16 years. The producer of the lyptus wood is Aracruz, which is a global leader in 

sustainable forestry, and regularly wins awards from environmental non-profit groups. 

The tree itself is a natural hybrid of eucalyptus grandis and eucalyptus urophylla. The 

lyptus is grown with indigenous trees interspersed in the tree farm, in order to preserve 

native ecosystems and biodiversity.  



We had the fireplace mantle and the outside gates to the garden fabricated from recycled 

or reclaimed wood. Had we discovered this company, LaPuerta, sooner, we may have 

bought more wood from them. They told us they could do almost every part of the house 

that required wood, using reclaimed wood. I would say, however, that the price of this 

wood may well have been prohibitive. 

The floors (the five rooms that will have wood floors) will be done in cherry wood which 

was acquired from a forest products company in Massachusetts called Green River 

Lumber. They are a company certified by the forest Stewardship Council (FSC) and each 

board is stamped on the bottom side for authentication. The appendix contains some data 

on the company and what it means to be certified. 

All the sheathing for the entire house was oriented strand board (OSB). This is an 

engineered wood product which is gradually replacing plywood. There is less waste in 

the manufacturing of OSB because it does not require large logs, as plywood does, and 

can be made from almost any kind of wood. Scrub and fast growing trees can be used. As 

far as glues are concerned, oil based resins are gradually being replaced by lignin from 

renewable sources. Lignin is the second most abundant chemical compound found in 

nature, second only to cellulose. Lignin is a part of the cellular structure of plants and has 

a wide variety of uses. So, OSB is an engineered wood that does not have a major impact 

on natural ecosystems. We used it primarily in the roof decking and under the wood 

floors.  



Chapter Thirteen 

LANDSCAPING 

The landscaping will be an ongoing project long after the house is finished and occupied. 

There will be the need for considerable walls and terraces due to the topography which is 

generally sloping downward from west to east. We will have flagstones extending from 

the western edge of the house out about 20 to 30 feet. This will allow for some outdoor 

furniture, and we will have some planters and flower pots etc. on this hard surface area. A 

similar plan will be incorporated into the portal area on the east side of the house. We 

have a landscape architect and as this is written, he has not yet completed his design. He 

is working in concert with our landscape contractor who also has drawn some plans for 

suggested plantings. On the east side we are generally planning for wildflowers and 

native grasses, with some fruit trees and, possibly, a small vegetable garden. As another 

goal we will try to have a good portion of our gardens be planted with attractive and 

edible plants. The west side will act as a transition zone from more formal gardens close 

in to more wild plantings further away from the house. We will plant a variety of conifers 

that do well in this climate. It has been observed that in a juniper-pinon forest, which is 

very vulnerable to infestation by bark beetles, planting other evergreen varieties will tend 

to “fool” the beetles, and they will be less likely to invade a territory with a variety of 

vegetation. They seem to attack only the pinon tree which is weaker than the juniper, 

especially in times of drought. Before the encroachment of human populations in great 

numbers, the land out here was primarily grassland and pinons and other trees were more  



dispersed. Fire suppression has done away with the grasslands and enabled the juniper 

and pinon to dominate. There is no longer a natural balance on the plateau, and man must 

now find ways to manage nature and preserve what is left. At higher elevations and in the 

wilderness areas there is still evidence of natural ecology with succession, periodic fires 

and mature forests, but where man has settled at lower elevations, there is not much 

evidence of unmanaged diversity. This entire area may become a laboratory for the 

affects of global warming. The climate patterns are such that the extended duration of el 

nino and la nina events in the Pacific, and their more frequent occurrences, are causing 

the jet stream to travel north of New Mexico and this has kept us in drought for far longer 

than anyone can remember. The effects of these phenomena are not unknown to other 

parts of the country, but the difference may be that New Mexico is on the edge of 

unsustainability even in normal times. The population is arguable beyond what the land 

and the water resources can support. This is even more obvious in Arizona. We are 

dependent on the Rio Grande River to a very great extent, and the snow melts this year 

will be inadequate to assure a sufficient flow for all the competing interests in this vital 

source of water. Anthropologists believe that the ancient Anasazi tribes were the victims 

of an extended drought back in the 11" & 12" centuries. The reader might well ask, then, 

why would you move to an area that may already be over-populated for its resources. I 

think the answer to that is that almost all areas of America and, indeed, the world are 

over-populated, but there are strategies to live more gently on the land. To the extent that 

New Mexican citizens are far more aware of their collaboration with nature and the limits 

to which they are subjected, there is a better chance to find solutions to the survivability 

of our species and all species. Santa Fe, in particular, is replete with think tanks and a lot  



of smart people given to researching issues of sustainability. In Taos, the original 

inventor of the “earth ship” (a not wholly successful experiment in living light on the 

earth) is back with another innovation — the entirely self-sufficient house that produces its 

own energy and food sufficient to sustain a normal family. It sounds like another attempt 

at a biosphere building, but I would not rule it out yet. It is just this sort of thinking 

outside the box and experimental attitude that could help save us from ourselves. 

In addition to conifers, we plan to also plant deciduous leafy trees including most that are 

indigenous such as aspens, desert willows, cottonwoods, Mexican elder etc. We will also 

have a “water feature” in the more formal part of the garden with some cascading water 

to take advantage of the up-slope on the west side. This should provide an oasis of sorts 

for birds and small animals. If it is completed by the time this goes to press, I will include 

the landscaping plan in the appendix. The main objective in our plantings will be to 

employ the best principles of xeriscaping so that native, drought tolerant plants become 

the main focus of our gardens. Once we have built up our soils and given the plants some 

irrigation to get started, our gardens should require very little maintenance other than 

pruning and thinning out. What irrigation we use will be drip irrigation to minimize 

evaporation and make sure that the water gets to the roots of the plants and to the proper 

depth. There is a lot I need to learn about plants, but there are a lot of resources available 

here and some of the Santa Fe gardens are quite spectacular and, no doubt, surprising to 

people not from this area. I have a wonderful book titled The Secret Gardens of Santa Fe 

which contains beautiful pictures of 23 gardens in Santa Fe which are open to the public 

at one time during the year. Most houses in Santa Fe have walls on the street which  



blocks traffic noise, and some dust and wind, and also lend an air of privacy and mystery 

to what is behind the walls; but, the tradition is to not live in secrecy and hide one’s 

house and gardens from neighbors and tourists, so most walls have windows built into 

them, usually of wood, many with neat carved designs, and these windows (although 

small) can be left open to reveal bits and pieces of the gardens and the house within. To 

my mind it is a charming tradition and I have walked up and down the ancient streets of 

old Santa Fe taking pictures of just wall windows and doors. Windows and doors, the yin 

and the yang — this is Santa Fe. 

 



Chapter Fourteen 

SELF-CERTIFICATION 

As mentioned earlier, we self-certified the house using the NAHB Green Home Building 

Guidelines. There are seven sections, and I will take them in order showing total points 

available, the bronze-silver-gold standards, and the points the Tyldesley home achieved. 

CATEGORY POINTS BRONZE SILVER GOLD TYLDESLEY HOUSE 
AVAILABLE 

LOT DESIGN, 
PREPARATION 
&DEVELOPMENT 102 

RESOURCE 

EFFICIENCY 206 

ENERGY 
EFFICIENCY 434 

WATER 
EFFICIENCY 107 

INDOOR 
ENVIRONMENTAL 

QUALITY 159 

OPERATION, 
MAINTENANCE, 

HOMEOWNER 

EDUCATION 
  

GLOBAL 

IMPACT 

ADDITONAL  



POINTS FROM 
ANY 

SECTION 100 100 100 

TOTALS 1045 237 311 395 507 

As is obvious our home easily achieves a gold standard despite the fact that some of the 
categories provide a lot of points for ductwork, attics, basements and framed exterior 
walls, none of which we have. 

Of course, many of these points require a third-party verification, and we did not do that; 
but, I'm pretty confident that our point totals are conservative. The NAHB program is 
good at this stage of the evolution of green building. It is not real difficult to achieve at 
least a bronze certification — this will encourage builders to seek certification for 
marketing purposes. However, given the total points achievable, there is still a lot of 
room for improvement in all areas, and I have a feeling that all the possibilities of 
building green are yet to be discovered. And developed. 

J. Russell Tyldesley 

Santa Fe, New Mexico 

May, 2006 

 



Chapter Fifteen 

APPENDIX 

Exhibit 1 — Project Checklist, green loan requirement of Los Alamos National Bank 

Exhibit 2 — Letter of Response dated 9/5/05 showing Tyldesley house qualifications 

Exhibit 3 — Ultra Efficient boiler and water heater 

Exhibit 4 - Grid and Off Grid photovoltaic solar panels 

Exhibit 5 — FSC Certified Lumber 

Exhibit 6 - Norweco Singulair Bio-Kinetic Wastewater Treatment System 

Exhibit 7 — Whole-house Balanced, Heat-recovery Ventilation System 

Exhibit 8 - Sample of energy star appliances 

Exhibit 9 - Pictures showing elements of construction 

9A- Early in project at excavation stage 

9B View of Site looking south to north 

9C ICF Walls 

9D Good view of ICF walls and concrete slab 

9E Another view of ICF walls 

OF Starting framing on garage side 

9G Framing the overhangs for solar efficiency 

9H Waterproofing Foundation & sliding glass doors installed 

91 Portal on east side and underground cistern and WWTP installed 

9] Shows tree save and surplus ICF forms 

9K Radiant heating system  



9L Vigas in master bedroom (this is Purely aesthetic) 

9M Stone wall in process of being built inside front entrance 

ON Drywall contractor just finishing sanding in exercise room 

90 Skylights in kitchen 

9P Plastering 

9Q Flagstane 

9R Ducting for swamp coolers just before foam roof installed 

9S Use of OSB board in roof decking and truss jois 

9T Trenching for electric service 

 



Chapter Sixteen 

THE CONSTRUCTION AND DESIGN TEAM 

Architect: Strang Design Group, Rich Strang, President 

Landscape Consultant: Sacred Space Design, Thomas Williams, owner 

Building Consultant: Bruce Thompson Associates, Bruce Thompson, President 

Interior Designer: Stephanie Patterson 

General Contractor: Jet Builders, Inc., Jim Tyldesley, President 

Excavating: Ballew Construction Co. Inc., John Ballew, President 

Sewage System and Cistern: Richardson’s Excavating, Rich Richardson, owner 

Landscape Contractor: Los Alamos Landscaping & More, Craig Werner, Owner 

ICF Walls: Ballew 

Framing: CMB Builders, Chris Bussell, Owner 

Plumbing and Heating: Sol Plumbing, Jake Saiz, Owner 

Ventilating and Air Conditioning: Los Alamos Air Conditioning, 

Electrical: D&E Electric, Chris Peterson, Owner  



Foam Roofing: TC&I Construction, Matt Healy 

Metal Roofing: Lopez Roofing Service, Inc., Art Lopex 

Insulation: Duke Insulation, Kyle O’Leary 

Drywall Construction: Ochoa Lath & Plaster, Valente’ Ochoa 

Stucco and Plastering: Santa Lucia Construction, Gustavo Duran, Owner 

Stonework, Patios and Retaining Walls: Los Alamos Landscaping and More 

Garage Doors: Overhead Door Company of Santa Fe, Dirk Williamson 

Fireplaces and Outdoor Grill: JS Masonry, Joe Saiz, Owner 

Painting: Streamline Custom Painting, James Bohlman, Owner 

Windows: Pella Rio Grande, Inc., Paul Vigil 

Cabinetry: CR Cabinets, Steve Heinze, President 

Doors: Santa Fe Doors, Redd Schallenberger 

Gates and Mantle: La Puerta Originals, Stuart Goswick 

Wood Flooring: Plaza Hardwood Inc., Toni Fuge 

Closets: Not Just Closets, Angela Howles, Owner 

Tile and Carpeting: Coronado Paint & Decorating and IV Tile, Inc., Miles Poteet and 

Isiahs Vasquez 

Plumbing Materials: Dahl Plumbing Supply, Joyce Garcia 

Electrical Fixtures: Dahl Electric Supply, John Muniz 

Appliances: Page’s Appliances  



S00T 
YsreN 

 
 

“ued 
911s 

300(oxd 
Ul 

S[IeJop 
9pn[ou] 

"UOIRIPIWSI 
NJIS-Ul 

pue 
JuIULIe] 

pue| 
‘s10joea1olq 

‘yean-pue-dumnd 
se 

yons 
sor3oens 

Sursn 
uepd 

uonerpawoi 
9)1s 

& 
j
u
o
w
s
d
w
r
 

pue 
do[aAd(g 

“UOTJRUIWIBIUOD 
9)IS 

9JRIpOWal 
AT9AT)OJJH 

‘Aoua3e 
JUSUILIAOF 

[eIOp9] 
10 

2JBIS 
‘[BI0] 

AQ 
P[OYUMOI] 

© 
SB 

PIIJISSE[d 
9)IS 

B 
UO 

JO 
PIJRUIWIRIUOD 

Se 
pajuownoop 

91s 
B 

uO 
dO[oAd( 

pug] 
padojaaap 

uo 
aimssaxd 

Juronpar 
‘pejesrdurod 

sr 
yuswdo[aAdp 

a10yMm 
S931s 

paSewep 
91BIIqRYSY 

y
u
d
w
d
o
p
A
a
p
a
y
 

p
e
I
j
u
M
o
I
g
 

 
 

“ued 
ays 

300(oxd 
ur 

s[rejop 
apnyouy 

‘ssao01d 
uorno9[as 

ous 
oy) 

J
u
u
m
p
 

SAIS 
uUegIn 

0} 
20UAIRJAId 

9AID) 

-210® 
12d 

1997 
axenbs 

(00 
09 

Jo 
Aiusuop 

j
u
o
w
d
o
[
o
A
d
p
 

 wnwWIUIW 

3unsixo 
ue 

UIYIIM 
Pojed0] 

SI 
BY) 

s
o
s
 

Suizinn 
Aq 

syeo3 
A)ISuop 

paIIsap 

0) 
ULIOJUOD 

0) 
AJISUSD 

PIZI[BOO] 
9SBIIOU] 

"S90IN0SAI 

[eIjeu 
oAlesald 

pue 
omjonnsegur 

 SunSIXO 
I
M
 

Seale 
Ueqin 

0) 
J
U
S
W
d
O
[
O
A
I
D
 

9)BIUIOUO)) 
L1sma( 

judwdopaaa(g 
 
 

“werd 
911s 

109foxd 
ul 

s[rejop 
opnjou] 

u
o
n
o
n
r
s
u
o
d
 

Juump 
j3oofoid 

10] 
ued 

jonuod 
juswIpas 

pue 
uolsoId 

jdope 
pue 

ajear) 

‘I9))eW 
djenonaed 

pue 
snp 

y
m
 

Ire 
oy) 

Sunnjjod 
juasaI] 

"SWIear)s 
SUIAI0a1 

IO 
JoMaS 

ULIO)S 
JO 

UOTJBJUIWIIPAS 
JUIASI] 

eo 

"UOT)ONISUOD 
SULIND 

[IOS JO 
SSO 

JUASI] 

‘Ayrenb 
ie 

pue 
Iajem 

UO 
s)oedull 

99Npal 
0} 

UOISOId 
[OIUO)) 

[0)U0)) 
U
O
N
B
I
W
I
W
I
P
I
S
 

pue 
uoIso.Iy 

 
 

(s)yusurd.aInbay 
  

uondrLss(q   
I
S
I
)
 

133l01g   139[3€ 
 
 

  
SIJIS 

d[qeure)sSng 
 
 

L
S
I
'
T
M
O
A
H
)
)
 
L
O
A
r
O
d
d
 

W
0
9
°
S
9
9
1
I
d
-
1
8
0
-
p
a
s
n
 

m
m
m
 

10 
SanssI 

G00Z 
Put 

y
z
 
[
d
y
 

‘sprodoy 
Iowmsuo)) 

Aq 
paljLIoA 

se, 

 
 

 



S00T 
Ya1ey 

 
 

“ued 
931s 

300(o1d 
ur 

S[Te3ap 
apnjouf 

‘sasn 
[eIpoIsnd 

pue 
SuIysn[j 

[eULIN 
pue 

Jo[10} 
‘uoneSiur 

adeospue| 
se 

yons 
sasn 

o[qeiod-uou 
10] 

PoJeIoUSd 
SOWN[OA 

IOJEMULIOIS 
SSNOY 

‘SOORJINS 
snolatodunt 

 oziunmuiwr 
0) 

Suraed 
 snomsrd 

pue 
sjoo1 

uapied 
Ajroadg 

“uonenyur 
S
u
n
o
w
o
i
d
 

Aq 
smopy 

I9)eMULIO)S 
[RINJRU 

UTejuIew 
0} 

931s 
Joafoxd 

ayy 
ugiso(g 

‘SIjounl 
Iojemuuiols 

s
u
r
s
e
u
e
 

Aq 
SMo[j 

I91eM 
Ternjeu 

jo 
uonnyjod 

pue 
uondnisip 

jury 
A
e
n
 

pue 
dey 

J
U
I
U
W
I
S
R
U
B
I
A
 
J
9
)
B
M
U
L
I
O
)
S
 

 
 

‘ued 
a11s 

109(01d 
ur 

srejop 
apnyou] 

9je)s 
[BINJRU 

II9Y]) 
0] 

seaIe 
papeI3ap 

A[snoraaid 
9103saI 

pue 
931s 

JUNSIXd 
SY) 

JO 
SOLBPUNOQ 

UONONNSUOD 
padIewr 

A[IBd[d 
Usiqeisg 

-sioqusou 
 yjm 

 sanIIoej 
Juueys 

pue 
Suryred 

zopun-yon) 
‘weidord 

Suipying 
oy 

Juryoels 
opnyour 

so13ajens 
-juudjoo 

T
e
w
u
r
w
 

Yim 
Juipping 

USISOp 
pur 

UONEO0[ 
SUIP[INg 

9[qeIINs 
© 

}09[0S 
91S 

109(oxd 
ay) 

jo 
juowdoraasp 

oy 
uerd 

ioisewr 
e 

jdope 
puB 

SJUSWIS[S 
3)IS 

AJIIUSPI 
0) 

ASAINS 
9)IS 

© 
WLIOJIOJ 

“jurxdjooj 
juswdo[oAap 

ay 
03 

[enba 
st 

jer) 
Supping 

oy) 
0} 

juddelpe 
wore 

ooeds 
© 

91euUdISop 
‘SyusuaImbal 

SUIUOZ 
[BOO] 

OU 
JIM 

SBaIR 
10d 

"%G7 
Aq 

911s 
ay) 

I0J 
juowaInbax 

ooeds 
uodo 

s Buruoz 
[Boo] 

oY) 
PaaIXd 

0} 
juudjooy 

juowdo[oasp 
ay} 

2onpay 

‘Seale 
padewep 

9I0}SOI 
pue 

Seale 
[eInjeu 

JFUNSIXD 
OAISSUO)) 

yuridyooy 
yuamdopasa(g 

:QUBQINSI(Y 
IIS 

N
P
Y
 

 
 

      

“ued 
931s 

300(o1d 
ul 

S[Tejop 
9pn[ou] 

‘9je)s 
[eInjeu 

Joy) 
0) 

Seale 
papeIdap 

A1snoraaid 
5103sa1 

pue 
931s 

FunSIXd 
OY) 

JO 
SALEPUNOQ 

UOTIONISUOD 
P
a
I
B
W
 

A[IB3[0 
USI[qRIST 

'SI0qQUSIaU 
[Im 

sonI[roey 
Juureys 

pue 
Junyred 

Iopun-yony 
‘wrerSoxd 

3urp[ing 
ay) 

Suryoe)s 
opn[our 

soI3erens 
‘uondnisip 

os 
o
z
m
w
r
u
r
 

0) 
juudjooy 

[
e
w
 

Wim 
Jurppmg 

dA) 
USISAp 

pue 
UoNed0] 

SUIP[ING 
[qRIINS 

© 
199[9S 

"9)IS 
joofoxd 

ayy 
jo 

juowdorossp 
10 

uerd 
Ioisewr 

1dope 
PUB 

SJUSWIS[A 
9)IS 

AJUSPI 
0) 

ASAINS 
JIS 

© 
WLIOJIS]     

"uonejagoa 
pajdepe 

Io 
saneu 

Mm 
sadeyns 

 snotaradur 
 Suroeydax 

Aq 
®aIe 

o)Is 
oY 

Jo 
o40¢ 

JO 
WNwIuIw 

© 
210)Sa1 

s
a
s
 

pado[oaap 
A[snoraaid 

up 

"Seale 
pagewep 

2I0)JS31 
pue 

seole 
[eInjeu 

JFUISIXd 
OAIOSUO))     

e
d
g
 

m
d
 

9.10153Y 
10 

3d0l0ag 
:2UBQINISI(] 

JIS 
I
N
P
I
Y
 

 
 

 
 

      
 



S00T 
yore 

 
 

‘SpIepue)s 
A1e1yo) 

0} 
JIS 

UO 
Iojemalsem 

JO 
9,00] 

eon 
10 

‘0406 
JO 

W
n
W
I
U
I
 

© 
AQ 

90UBKOAUOD 
‘ued 

joofoxd 
ur 

srejop 
epnjouy | 

95emas 
 Surpyng 

I0] 
191m 

9[qerod 
'SWI)SAS 

J
U
S
T
)
 

J9)BMOISBM 
9)IS-UO 

JO 
9OURKOAUOD 

pap1aoid 
Ajredomnur 

yo 
asn 

ay) 
A0NPAY 

eo 
93emos 

10] 
IojeMAoIS 

10 
I0JeMULIOlS 

Suisnar 
jnoqe 

a31eyoar 
19ymbe 

[goo] 

saI3o[ouya 
J, 

I9JBMI)ISE AN 
dA B

A
O
T
U
]
 

[UML 
"S[EULn 

ssofIojem 
pue 

$3010) 
Sunsodwoo 

se | 
oy) 

Juisesiour 
ofrym 

‘puewiop 
Iojem 

9qejod 
yons 

sam)xy 
AIp 

pue 
sarnxyy 

Kouoroyyo-ysiy 
AJ10ads | 

pue 
Ioremojsem 

JO 
uonersus3 

oy) 
osea1ds(y 

 
 

"SUWI9ISAS 
uonediur 

odeospue] 
juoueuriod 

[Teisur 
jou 

op 
Io 

‘(suerd 
ysiqeiss 

0} 
u
r
o
j
e
m
 

uerd | 
[enmur 

oy 
3deoxs) 

uoneSum 
ons 

og 
j0ofoxd 

ur 
s[relop 

opnjouy 
‘uoneSLUI 

10] 
IojemASIS | 

9sn 
Iojem 

d[qe1od 
[fe 

areUTWI[S 
0) 

IojeM 
10/pue 

1ojeMULIO)s 
FuIsn 

Iopisuo)) 
‘sjue[d 

snousFipur | 
JIS 

Pa[oAdaI1 
10 

ure 
paimyded 

[uo 
as) 

e 
q
m
 

odeospue| 
oy 

uSisep 
pue 

sisK[eue 
9JeWI[O/[10S 

‘uone3iur 
Jurdeospuey 

e 
yim 

sodKy 
odeospue| 

orenrdordde 
oy 

s
u
r
e
 

10} 
Iojem 

d[qejod 
Jo 

osn 
oY) 

9AOWSI 
10 

2ONPaY 

uonesLLIy 
ON 

I0 
3sn 

3[qejog 
oN 

:suideaspuery 
J
U
S
 

I9)eAp     
      

 
 

S
p
U
d
U
U
O
 

LIA UT 
AOLIDIXGT 

40f 
S
u
n
y
 

:pnuvpy 
2017004] 

‘uerd 
100(oxd 

ur 
s[rejop 

apnpou] 
'syysijods 

os[Sue-mo| 
pue 

saoejins 
9OUBIOS[JAI-MO[ 

‘SaLIeUIUN] 
JJOIND 

[ny 
are 

uonn[jod 

papuautui022y 
(YNSHI) 

eOLIOUIY 
YON 

Jo 
K
r
o
g
 

Jumsouidug 
Suneurwni(y 

9) 
Aq 

POPUSWWOIAI 
SOY} 

UBY) 
SONEI 

Y
S
]
 

9seaIdop 
0) 

SOIZ0[0UYI9) 
 SUIOG 

9[qissod 
| 

AjuLiojiun 
pue 

S[9A9] 
JYSI[ 

IoMO] 
JOIJ 

e 
uoyMm 

Funysi 
Is 

o
z
m
u
u
r
 

-uonnyjod 
AYs 

S
t
u
 
| 

-JuUSWUOIIAUS 
[EWINIOOU 

UO 
yoedur 

juowrdofoasap 
pue 

u
n
y
s
i
|
 

911s-Jjo 
w
o
x
 

Keme 
Surdooy 

S[IYM 
S[9AQ[ | 

0onpaI 
pue 

ss900e 
A
s
 
y
u
 

oaoxdwr 
“oys 

JST] 
des 

UrejuIeUl 
0) 

BLIAILIO 
Sunygiy 

ays 
eorIqUIy | 

pue 
3urp[ing 

ay) 
w
o
 

ssedsan 
SI] 

y
e
u
 

  
  

  
  

    
  

    
  
uondNpayy 

uonnyjod 
3ySry 

 
 

   



S00T 
y
o
r
e
 

 
 

‘ued 
30a(o1d 

ur 
syrejep 

opnjouy 
‘sampesoid 

9[0A0a1 
3urp[ing 

uo 
syuednooo 

o1EONpPY 
‘sojsEM 

oruedio 
pue 

preoqpied 
‘rodedsmou 

‘raded 
ooyyo 

‘onserd 
‘SSe[3 

I0J 
sIoAnq 

pue 
SIS[puUBY 

0)SEM 
[B00] 

A
n
u
p
 

'PoIEOO] 
pue 

pazis 
AQJUSIUSAUOD 

SI 
Jey) 

oFeIols 
PUB 

UONOA[[0d 
9[qe[oAoar 

10] 
BAIR 

Ue 
9)RUSISI(T 

‘S[ejowt 
pue 

sonsed 
‘sse[3 

‘PreoqpIeo 
pajedniioo 

‘reded 
Surpnjour 

3u1[0A0a1 
10] 

s[eLdeWw 
Jo 

oSeIols 
pue 

uonda[[oo 
‘uonjeredss 

oy) 
0) 

pajeoIpap 
SI 

pue 
3Julp[ing 

OINUS 
JY] 

SOAISS 
JB} 

Bale 
O]qISSO00E 

A[ISBO 
UB 

OPIAOI] 

'S[[puUe] 
ul yo 

pasodsip 
pue 

0} 
pomey 

sr 
jey) 

sjuednooo 
Suipying 

Aq 
posneo 

ojsem 
jo 

uoponpar 
ot 

aJeI[Io.,] 
SI[qR[IA29Y 

Jo 
uondvqo0) 

29 
I3e10)g 

 
 

“ued 
joofoxd 

ur 
sqrejop 

opnjou] 
‘wrerdoid 

9-usoi3 
oy) 

noqe 
s[rejop 

10] SI0°0-USSIT M
M
M
 

}ISIA 
'SI0INOS 

OIPAY 
1oedwr-mog 

10 
SSEWOIq 

‘[eUWIAYI093 
‘pUIM 

‘IB[OS 
W
O
]
 

PIISAISP 
ST 

J
o
m
o
d
 

wao1n) 
“
A
m
n
 

[eoo[ 
ol 

Y
I
M
 

JOBIIUOD 
I
o
m
o
d
 

uoai3 
& 

ur 
oSelus 

0) 
sonmuniroddo 

are3nsoaur 
pue 

3uIp[ing 
oY) 

JO 
spadu 

ASIous 
oy) 

SUIILIO(T 

"9]qeMOUII 
W
O
]
 

Ayonosye 
s 3urpring 

ay) 
Jo 

e
d
 

A1ddng 

'SISeq 
uonn[jod 

o1ez 
jou 

® 
UO 

SsorSo[ouydd) 
ASiouo 

9]qeMaUal 
‘S90INOS-PII 

JO 
ASN 

AY} 
9JOWOI] 

TOMOJ 
Udd.In) 

 
 

“ued 
j00fo1d 

ur 
s[rejop 

opnpouj 
‘sargojens 

asoy) 
SuiKjdde 

uoym 
A
n
n
 

100] 
ay) 

YIM 
S
U
L
A
 

Jou 
Jo 

oFejuRApR 
ONE], 

'soI3ojens 
se3-o1q 

pue 
ssewiorq 

‘oIpAy 
1oedur- 

mo] 
‘Tewoy)oa3 

‘puim 
‘rejos 

se 
yons 

[enuojod 
ASIous 

d[qemaual 
pue 

Funnjjod-uou 
10§ 

josfoxd 
oy 

aren[eAq 

'SwoISAS 
AZ10Ud 

o[qemaual 
o11s 

-U0 
JO 

asn 
ay) 

y3noiy) 
asn 

£S1ous 
[)0) 

S.3UIP[ING 
oY) JO 

%gG 
ISB] 

JE 
OINqIISIT 

 » 
"asn 

A31ous 
[0g 

[ISsoy 
01 

poyull 
spedull 

[EJUSUINONAUG 
0mpal 

03 
1pIo 

ur 
Ajddns-Jjos 

ASious 
SlqeMaULI 

9)IS-UO 
JO 

S[OAJ] 
SUISBAIOUI 

9)OUIOI] 
A313uj 

s
[
q
e
m
o
u
a
y
 

 
 

  
‘ued 

109loxd 
ut 

sqreop 
opnpouy 

‘ued 
josford 

ur 
sprejp 

ospnjour 
‘SjuRIaSLar 

Hf) 
ou 

sosn 
Jey; 

juowdinbo 
O
V
A
H
 

mau 
AJ100ds 

‘s3uIp[ing 
mou 

Io 
‘sjueroSuyor 

98a) 
10} 

S
p
a
t
s
 

juowaoelder 
e 

jdope 
pue 

sjueroSuyor 
O0d0 

sesn 
jeyy 

j
u
o
w
d
m
b
e
 

Aynuspr 
0) 

Arojuoaur 
Ue 

Jonpuod 
‘swoishs 

J
y
Y
A
H
 

Sunsixe 
Suisnox 

U
a
y
     

"UOISIOATIO) 
mo-sseyd 

H
H
 

dAIsuayaIduod 
ge 

 9p[dwod 
 quowdmnbo 

O
V
A
H
 

3uip[ing 
oseq 

Funsixo 
gursnar 

u
a
y
p
 

'SwA)SAs 
Y
2
W
O
I
V
A
H
 

Suipfing 
oseq 

mau 
UL 

SJUBIOSIJOI 
Paseq-),) 

JO 
Ish 

0107 
oe 

‘uora[dop 
auozo 

sonpay     
y
w
w
d
m
b
y
 
Y
H
 
v
A
H
 

ur 
uondINpay 

DAD 
 
 

   
 

       



S00T 
Y
a
t
e
 

 
 

‘ued 
j0a(o1d 

ur 
srejap 

apnjouy 
"POI[BISUL 

S[BLISJRWI 
JUSIUOO 

PI[IAJaI 
Jo 

afejusorod 
[e101 

a) 
Ajnuenb 

pue 
pofreisur 

are 
speuojEW 

JUMUOD 
P
9
4
2
1
 

paygroads 
oy) 

Jey) 
ans 

o
e
w
 

‘uoT)OoNISU0d 
Inoysnoyy, 

‘feos 
oy 

joou 
ues 

jery 
s1o11ddns 

[eLojRW 
AJIUSPI 

PUB 
S[RLIOJEW 

JUSIUOD 
PI[OA0oI 

I0J 
[203 

® 
10S 

 
 

ny’ 
L
Z
H
0
8
6
S
9
p
M
3
/
o
[
N
I
u
I
3
/
d
3
q
/
A
0
3
 

0) 
M
A
M
 

JB 

S[qe[IeA® 
dIe 

S[BLIOJBW 
JUSJUOD 

PI[OKOSY 
JU93U09 

PA[IAIAI 
Y
I
M
 

S[BLIS)RUI 
Kojdurg 

oe 

"S[RLISIBUI 
JUSJUOD 

PI[OAIal 
p
m
 

syonpord 
Furpping 

10g 
p
u
e
w
o
p
 

AjIsuajuy 
J
U
A
U
O
)
)
 
P
I
I
L
I
Y
 

 
 

‘ued 
30afoxd 

ur 
s[rejap 

apnpoug 
‘
S
W
I
 

9ANLIOd9D 
PUB 

SYOLIQ 
‘DINIUWINJ 

p
u
 

AIouIqed 
‘sowey 

pue 
sioop 

‘Surpoued 
‘uuoorj 

‘sjsod 
pue 

SWeaq 
Se 

yons 
S[eLIdjew 

pageAes 
Iopisuo)) 

‘siorjddns 
[euojewr 

 [enuojod 
yoiessar 

pue 
uSisop 

Surpping 
Ojul 

S[eLISYeUl 
pogeAes 

apnjoul 
0) 

senrunyioddo 
purg 

‘Surystuung 
pue 

sjonpoid 
‘syeLoyeur 

pesnar 
10 

poysiqinjor 
‘padea[es 

as) 
e 

"9)SBM 
20Npal 

0) 
pue 

S[eLIdJeW 
UISIIA 

10] 
PUBLIOP 

39NPaI 
0) 

1op1o 
ur 

sponpoid 
pue 

sjeudjewr 
Surpping 

asnay 
I
S
N
I
Y
 
I
I
N
0
S
I
Y
 

 
 

“ued 
joofoxd 

ur 
s[rejop 

opnjouy 
“
A
j
u
e
w
n
y
 

IoJ 
jelqEl 

Se 
{ons 

suonjezIuesIo 
S[qelLeyd 

0) 
S[BLI9JEU 

JO 
UOIBUOP 

opnjour 
Aewl 

oFeAes 
Jey) 

9JON 
UOLE[NSUI 

puR 
Jodred 

‘preoqqrem 
wnsdA3 

‘sselS 
‘poom 

uespd 
‘onserd 

9JoI0U0d 
NOLIq 

‘[elOW 
‘pIeoqpred 

‘suqep 
SuLes[d 

pue] 
SuroAoar 

1opisuo) 
‘ssedord 

wononysuod 
op 

moySnoIy) 
su0Jye 

SUI[OAda1 
Yoel) 

pue 
Jurokosl 

10] 
9}IS 

UONONNSUOS 
oY) 

UO 
Bare 

oyroads 
© 

uSIssy 
‘wary 

oAdIyoe 
0) 

uejd 
j
u
o
w
o
S
e
u
e
w
 

2)sem 
UOT)ONIISU0D 

e 
jdope 

pue 
u
o
I
s
A
I
p
 

[[ypue] 
Io 

s[eoS 
}og 

"noysnouy) 
JULISISUOd 

 9q 
 jsnwW 

Ing 
‘OwWnjoA 

10 
Jy3rom 

Aq 
auop 

oq 
ued 

suorne[noe) 
'S[e03 

UOISIOAIp 
[eLIojew 

Suikynuenb 
‘Ue[d 

j
u
o
w
o
S
e
u
r
W
 

9)SEM 
B 

UO 
NIOA\ 

oe 
"sa11s 

9jerrdoidde 
og 

S[eLR)eW 
S[qesnal 

10oIpay 
 'ssadoid 

 Suumyoeynuew 
oY} 

0} 
3OBQ 

SOOINOS 
PAIOAOIAI 

 S[qR[oADaI 
pIemIoq 

‘[esodsIp 
[[Jpue] 

W
O
 

SLIGIp 
3urresyo 

PUB] 
PUE 

U
O
N
I
O
W
S
D
 

‘UOHONNSUOD 
 LISAI(] 

J
u
d
U
R
S
e
U
R
A
 

S
E
A
N
 
U
O
N
O
N
I
S
U
O
)
)
 

 
 

  
u
e
d
 

103[oxd 
ur 

s[rejop 
apnjouy 

‘asnax 
Surpmq 

jo 
jusIxa 

ay) 
Aynuend) 

‘syuednooo 
Surp[ing 

oy 
JSUI 

UOTjRUIIRIUOD 
9SNeI 

Jey) 
S
J
U
S
W
S
[
S
 
S
A
O
W
A
I
 
pur 

s
j
u
s
u
o
d
u
i
o
d
 
pajepino 

opeI3d() 
‘syuows[o 

[[oys-uou 
pue 

[IeYs 
 ‘aanjonns 

surpnjour 
‘Suipymq 

Sunsixs 
ayy 

guisnar 
jo 

yuryy,     

‘Toys 
pue 

axnjonys 
Jurping 

3UNSIXO 
JO 

9G/ 
ISB] 

Je 
U
R
U
E
R
N
 

oe 
'S3UIP[ING 

M3U 
JO 

S100JJ0 
[BJUSTUUOIIAUS 

90Npal 
 pue 

 Q)seM 
 USIUIWIP 

 ‘S9OINOSAI 
[EIMNO 

 UTe}oI 
 “S30INOSAI 

 SAIOSUOD 
 “Y00)S 

Siping 
Sumsixe 

Jo 
o
k
o
 

JI] 
ay} 

onunuo))     
J
o
o
Y
 
pue 

sioo[q 

‘SIleA\ 
SUDSIXY 

Jo 
%s/, 

UIR)UIR]A] 
:3snoy 

Suip[ing 
 
 

 
 

            
 



S00¢ 
Ya1e]N 

 
 

‘ued 
109[o1d 

ur 
sqrejop 

spnjouy 
‘passaippe 

Ole 
SJUB[BOS 

PUB 
SOAISOUPR 

JIOYM 
UOIOAS 

[OB 
ur 

paje)s 
are 

sya] 
D
O
A
 

BY) 
Ins 

9
B
]
 

"SIUSWNOOP 
uononnsuod 

ul 
s
[
e
U
R
W
 

 
D
O
A
-
M
O
T
 

 AJnuop] 

"[nJuLIey 
Jo/pue 

SurjejLr 
Afrenusjod 

 ‘snoiopo 
ole 

Jey} 
SJUBUIWIEBIUOD 

Ile 
Joopul 

JO 
JUNOWR 

QU} 
 OZIWIUIA] 

S)UB[BIS 
PUB 

SIAISIYPY 
:S[RLIdJRIA] 

S
U
I
I
I
W
Y
-
M
O
]
 

 
 

"ueld 
10o(o1d 

ur 
s[rejop 

opn[oU] 
"UOT}ONIISUOD 

Toye 
Suip[ing 

SY} 
JO 

SSOUGANOSJJO 
 oFueyd 

Ie 
oY} 

1S9] 
‘smopuim 

9[qerodo 
pue 

uUONE[IUSA 
mofJ-3njd 

 ‘uone[USA 
 AJIOO[9A-MO] 

 UOIIB[IJUIA 
juowoe[dsip 

se 
yons 

 soIdojens 
 UONB[IUSA 

3uisn 
Aq 

poAaIyoR 
oq 

UBD 
SSOUSAIQJJO 

9Sueyd 
ITY 

"SSOUATIOJJS 
a3ueyo 

Ire 
azrurdo 

01 
adojoAus 

Juipjing 
pue 

wosAs 
H
V
A
H
 

oy 
uSisog 

'sjuednooo 
Surpying 

jo 
Sureq-[[om 

pue 
‘A)oyes 

oy) 
urejUIRW 

0} 
IE 

YSOIJ 
JO 

UOHRUIQUIOD 
pue 

AISAI[OP 
9AID9JJO 

OU) 
IOf 

 OPIAOI] 
SSIUIAIIYJH 

UONB[IIUI A 
 
 

“ued 
300loxd 

Ul 
S[IB}op 

9pN[ou] 
‘WQISAS 

uorjewome 
IuIp[ing 

ay) 

UIA 
SIOSUQS 

SAY} 
2)eI39)Ul 

PUB 
SIOSUIS 

FULIOJTUOW 

OPIXOIp 
UOQIed 

[IM 
WRISAS 

DJVAH 
9p 

u
s
s
 

"doueuLIO)Iod 
uone[nuoA 

aoeds 
uo 

oeqpasy 
sapraoxd 

Jey) 
Wo)SAS 

Suroyiuowr 
70) 

© 
[[eISU] 

e 

‘Ji[eay 
pue 

yojwod 
wwe) 

duof 
urejsns 

doy 
o3 

Jurrojruour 
Aienb 

Ie 
Joopur 

10j 
Ajoedeo 

 apraoig 

SULIO)IUOTA] 

(20D) 
sprxo1q 

uoque) 
 
 

‘ued 
109(oxd 

ur 
syrejop 

opnjouy 
"paqeIsUl 

s1onpoid 
poom 

ParynIed-)S,J 
Jo 

adejusorad 
[e10) 

oy} 
Aynuenb 

pue 
pajejsur 

are 
sjonpoid 

poom 
P
a
y
n
I
a
d
-
H
S
 

OY} 
Jey) 

2INSUS 
‘UOIONISU0d 

JuLn(g 
Teo3 

sIy) 
aAdIyoe 

ued 
Jey) 

swrddns 
Ajnuopr 

pue 
| sonpord 

poom 
payyIIed-)S, 

10J 
[80S 

j0ofoxd 
€ 

30g 
  

  
"SIoLLIRq 

URLIISOPad 
pUR 

JIOM 
WLIO] 

9jo10u00 
‘Guroerq 

se 
yons 

suoneorjdde 
UOIJONIISUOD 

Krerodwo) 
pajual 

-Uou 
pue 

‘sjusuodwod 
Juip[ing 

p
o
o
 

Ioy 
‘euoyI) 

pue 
sojdouryg 

Ss, [rouno)) 
diysprema)§ 

1s210,] 
oY) 

YIM 
90URPIOIOE 

ul 
paynIed 

 ‘syonpord 
pue 

s[eLIdRW 
Paseq-poom 

JO 
9,0G 

ISBO] 
JB 

9S) 
e 

"JuowodruURI 
}sa10} 

 o[qisuodsar 
Ajrejuswuoniaus 

 poddng   
POOAA 

PaYNLID) 
 
 

 
 

     



S00T 
UdIeN 

 
 

-uerd 
100foxd 

UI 
S[Ie}op 

Opnou] 
‘sIosuss 

JY3I| 
pareidojur-ojoyd 

pue 
Suize[d 

o
o
u
e
u
u
o
y
e
d
 

YS] 
‘SIIASP 

3urpeys 

soueuwioprod 
ySry 

‘sooraep 
 Surpeys 

jusueumiad 

JOLIOJUI 
PUB 

JOLIR)XS 
‘Iojowiiiod 

Suip[ing 
pasearoul 

‘sorerd 
100[j 

MO[[BYS 
‘UOLRIUSLIO 

SUIP[M] 
ISPISUOD) 

S
j
 

ep 
IOLIOIUI 

SZIWIXEW 
0} 

SUIp[ing 
9y) 

u31so( 

‘uipmgq 
ay) Jo 

seare 

po1dnooo 
Aj1e[n3al 

oy) 
OUI 

SMITA 
pue 

1
3
1
A
e
p
 

JO 
UONONPONUI 

JY) 
YINOIY} 

SIOOPINO 
JY} 

pue 

sooeds 
IOOPUI 

UQ9M]}O(Q 
UOIIOSUUOD 

©B 
OPIAOI] 

saoeds 
Jo 9, SL 

MBIARQ 
:SMIIA 

pue 
y
3
i
A
e
q
 

 
 

-ueyd 
10ofoxd 

ur 
s[rejop 

opujou] 
‘smopuim 

d]qerado 
pue 

SunysI| 
se} 

‘
S
O
N
U
 

S
u
n
g
 

Jeprsuo) 
-Sunysi| 

pue 
smjerodud) 

‘mofjie 

10] 
s[onuod 

juednodo 
U
M
 

guipying 
ay) 

usiseg 

-uednooo-n)nuw 
ut 

sdnoid 
oyyroads 

10 

sjuednooo 
[enplAIpul 

Aq 
[01U0d 

WRISAS 
SUNYSI| 

pUE 
UONB[IUSA 

TRULISY} 
JO 

[OAS] 
OY) 

SZIWIXEA 

sadedg 

J
I
)
o
l
I
L
I
9
 

:
S
U
W
I
A
I
S
A
S
 

Jo 
Kypiqefo.nuo) 

 
 

        
-ueyd 

joafoxd 
ur 

syrejop 

‘Surp[ing 
oy) 

SuLRUS 
WOY 

SUBUIUEIUOD 
opnjouy 

surog-juednooo 
 juossid 

0) 
sojeld 

10 
S[[U3 

Se 
[ons 

SWoIsAsS 
A
e
m
A
n
u
o
 

[
e
i
n
j
o
a
j
y
o
r
e
 

j
u
o
u
r
u
L
a
d
 

[eisuy 
S
U
I
N
G
 

dy} 
JO 

ISI 
Jy} 

W
O
N
 

UOHE[OS] 

[eo1sAyd 
QAdIYOR 

0} 
SIUBUIWERIUOD 

[HIM 
 SWIOOI 

jo] 
swojsAs 

Fuiquinid 
pue 

ISNEYXd 
oyeredas 

ugIsa(g   
SINO0 

SUIXIW 
9jeIjUooUO0d 

[EJIWAYD 
PUR 

Idem 

a1oUMm 
sooeds 

ur 
9)sem 

pinbif 
jo 

[esodsip 

orerrdoxdde 
10] 

paquunid 
sureip 

oplaoid 

“JSneyXo 
opisino 

oyeredas 
yim 

s
u
o
n
n
e
d
 

¥oop 
0] 

oop 
H
m
 

Seare 
PajedaIsas 

opiaoxd 
‘sIinod0 

sn 
[BOIOYD 

S
I
Y
M
 

skemAnus 
owmn[oA 

y3iy 
[Je 

1e 
Suip[ing 

ay) 
SULIIUS 

W
O
 

MIP 
P
O
A
 

0] 
SWRISAS 

A
e
m
A
n
u
d
 

juoueuLiod 
as) 

e 

:seare 
pardnooo 

A[Ie[n3al 
Jo 

U
O
I
e
U
I
e
I
u
o
d
 

ssoro 
 juenqod 

 ysmwmwap 
op 

udisoQg 

‘S[eOIWAYO 
SnopIezey 

Aj[enusjod 

01 
suednooo 

SJurp[ing 
JO 

10BJUOD 
JUSASI]   

[0.13U0)) 
32.IN0S 

jueinjjod 

29 
[edIWAY)) 

Joopuj 

 
 

 
 

   



His ry 
J. Russell Tyldesley 

September 5, 2005 

Guy Gaffney 
Los Alamos National Bank 

RE: LEED Criteria for the Tyldesley Residence 

34 Spirit Court, Santa Fe, NM 87506 

Dear Guy, 

The following is a list of criteria that the above residence’s design meets with regard to 

the LEED “project checklist” provided by Los Alamos National Bank. 

1. Erosion & Sediment Control — We will install seed embedded poly-fiber “geo- 

mats” on disturbed areas of the site to achieve temporary stabilization during the 

course of construction. Additional stabilization measures will be taken at an 

arroyo crossing where we have installed 2-30” culvert pipes to channel water 

under the earthen structure that functions as a bridge to access the site. We will 

also have a water truck available to water the site when any disturbance of earth is 

likely to create airborne dust. 

Storm water Management — We will capture all rainwater that hits the roof of our 

house & garage and divert this water into an array of catchments and pipes that 

send the rainwater to a 7,000 gallon cistern. That water will then be available for 

drip irrigation. Driveway and parking areas will be pervious surfaces of gravel 

allowing the water to infiltrate the subsurface. Areas of disturbance will be 

limited to the greatest extent possible for the preservation of the native trees, 

brush and groundcover. Landscape planting in disturbed areas will consist of plant 

life that stabilizes the soil and retains storm water onsite. 

. Water-Efficient Landscaping — During normal conditions, no potable water will 

be used for landscaping purposes. The primary landscaping water source will be 

the cistern which both collects rain water and utilizes treated wastewater from the 

Advanced Sewer Treatment Unit. We have retained both a landscaper and 

horticulturalist that will assist us in a xeric landscape design that focuses on the 

selection native plants and uses drip irrigation rather than broadcast. 

_ Innovative Wastewater Technologies — We are installing a Norweco Advanced 

Sewer Treatment Unit system which achieves tertiary water standards by utilizing 

natural bacteria and multiple stage filters to treat all household wastewater before 

it is sent to the cistern for landscape irrigation purposes. 

Green Power — It is our intention to purchase 100% renewable power. We are 

doing this already in Maryland using a source of wind power. 

_ Certified Wood — We are using certified sustainable (Forest Stewardship Council 

& Sustainable Forestry Initiative) wood in all of the wood flooring as well as the 

cabinets, doors and parts of the framing lumber package.  



7. Ventilation Effectiveness — We will use state-of-the-art air exchange equipment 

which is especially important given that the construction methods, materials and 

insulation will achieve a very air-tight house. We also will be using evaporative 

cooling rather than air-conditioning which will mean no chemical refrigerants and 

less electric energy consumption. 

.  Low-Emitting Materials — Adhesives, paints and sealants. We will use all low or 

no volatile organic compound materials where available. Natural-based paints, 

recycled-cellulose insulation, non-toxic wood sealers, natural-fiber carpets are but 

a few examples. 

. Daylight and Views — This house is designed for passive solar. Both the east, 

south and west sides are almost all windows, sliders or French doors. There are 

also over a dozen skylights. All window and door glass will be Lo-E2. The 

porches/portals were designed to shade living spaces during periods of warmer, 

high-sun thus providing greater comfort and lowering energy demand. Insulated 

blinds will also be installed for even greater efficiency. 

There are several more of the 24 criteria that we think we could meet, but many of them 

are obviously geared towards commercial projects. We think that we are also doing some 

things that should be given consideration as valid green technologies/products. 

For instance, we are constructing the exterior walls out of 9” thick insulating concrete 

forms (ICF’s) which provide extraordinary insulation value and reduce infiltration heat 

loss as well as provide for a cooler living environment during warmer months. 

Our roof will also be a super-insulating spray poly-urethane foam system. In addition, 

cellulose insulation will be sprayed in frame-wall cavities as well as the ceiling spaces for 

further insulation and sound attenuation. 

The in-slab radiant heating will be exceptionally low energy consumption due to the use 

of sub-slab insulation and an Energy Star rated, high-efficiency boiler. Also, a hot water 

re-circulator will be installed to reduce electric and water consumption. 

All electrical lighting will be halogen, compact fluorescents or equal efficient, long- 

lifespan fixtures. We will also have a system where lights go off automatically when 

there is no one in the room. All appliances will be Energy Star. Our electrician will use 

advanced stand-by circuitry which is estimated to save 5% on total electrical usage. 

All organic waste will be composted, thus eliminating the need for a garbage disposal. 

We are also buying locally where the products are available and using as much material 

with recycled content as possible. We would have listed this as one of the criteria but we 

have not gotten to the stage where those products need to be identified and purchased. 

We will of course have low-flow plumbing fixtures. 

Beyond achieving these criteria for the purpose of obtaining LEED financing, we believe 

that this type of building is really the only logical way to pursue new-construction in light  



of increasing pollution, dwindling resources and the steady decline of local trade 

economy. 

 



NY THERMAL INC.  



IN THE NTI TRADITION OF QUALITY... 

When you choose the 

TRINITY Boiler, you 

choose the ultimate in 

top-quality, high-efficiency 

boilers. Count on years 

of trouble-free, safe and 

comfortable heat, from 

North America’s hot water 

heating leader: NTI. 

% Efficiency 

100 

90 

80 

10 

60 

50 

40 

30 

20 

10 

Oil-fired Gas-fired Electric 

NTH Water Water Water 
& Heater Heater Heater 

TRINITY 

Combi Heater 

NY THERMAL INC. 

Great Savings... The superb efficiencies and state-of-the-art combustion 

systems of the TRINITY mean little heat is wasted, less natural gas or propane 

is used, and homeowners save money. 

Lots of Hot Water... The TRINITY'S high-capacity heat exchanger coil 
provides ample hot water for every household need, at very low cost. 

Years of Dependability... NTI customers know... our boilers are built to 
last a lifetime! With an advanced ignition system, and a top-quality heat 

exchanger, the Trinity represents the highest standard in top-quality boilers. 

Environmental... The TRINITY meets or exceeds North American energy 
and emissions regulations. We're doing our part to protect the environment 

for the future. 

The all-new NTI combustion system 

NTT's new state-of-the-art combustion system allows the 

TRINITY to modulate the burner to the exact size required to 

meet the conditions of the system. The TRINITY incorporates 

an electronic state-of-the-art combustion system to reduce the 

amount of gas that is injected into the burner, to ensure proper 

combustion throughout the full range of modulation. This system 

also compensates for extended venting; therefore, adjustments are 

not required between short and long vent runs. The TRINITY is 

a totally sealed combustion system: all combustion air is drawn 

from outside, used for combustion and then expelled. This 

eliminates any need for fresh air intake into the room, thereby 

decreasing heating costs. 

Exclusive NTT heat exchanger 

NTT has developed a sophisticated heat exchanger that provides 
virtually endless hot water, at unheard-of efficiencies. The 

condenser does not use aluminum but is constructed totally 

from stainless steel, which is a proven material for condensing 

appliances. 

The TRINITY utilizes its modulation combustion system to 

electronically increase or decrease the flame size, depending 

upon the required flow and water temperature. As the water is 
instantaneously heated and regulated, a storage tank is not 

required, and energy is not lost due to typical tank standby losses. 

The TRINITY can deliver up to 5.5 US gallons of water per 
minute at a constant temperature of 110°E The TRINITY system 
automatically gives priority to the domestic hot water system to 

ensure that all your family’s hot water needs are met.  



The NTI Commitment to Service 

  

« Established in 1966 in Sussex, NB, 
today's NTI remains a privately 
owned family business with 

the same original mandate 
to manufacture top-quality 

central heating equipment. 

  

« We design our products 
with easy installation and 
servicing in mind. The 
TRINITY is pre-assembled 

and wired, with easy access 

to key components. 

  

«At our 6,000 square-foot 
research, development and training 

Control is fully enclosed in laboratory in New Brunswick, engineers constantly strive 

impact-resistant enclosure to improve efficiency and serviceability on all our new 

e Multifunctional LED display and existing products. 
tem Lo Cd 

. Ly oo SOL BoE Tor uhmatchod * NTI maintains a strong commitment to providing installer 

P leadership and ongoing support through our training 

° all safety and operational programs and technical assistance available to contractors. 

functions 

e Operates burner, heating pump, 
and auxiliary indirect pump 

or valve 

* Provided with outdoor sensor for 
automatic boiler temperature reset 

* Pump exerciser routine activates 

pump for five seconds every 72 

hours to prevent seizing 

e Internal diagnostic system 
continuously monitors for errors 

* Designed to withstand power 
dips and spikes 

    
    

The Sentry 2100 is like 

having a Heating   
  

Technician in the : 

basement 24 hours a day. ob produce extremely high modulation rate Sh



TOPTEN LIST 
The Advantages of the 

IRINITY 
Available in both Natural Gas and 
Propane versions with a modulation 
system that eliminates additional models. 
State-of-the-art sealed modulation 
combustion system with hot surface 
ignition. : 
Patented 316 stainless condensing heat 
exchanger provides ultimate efficiencies. 
All connections are conveniently located 
for ease of installation. 
Wall mount configuration saves valuable 
floor space. 
Vents easily with conventional ABS, PVC 
or CPVC plastic piping. 
The TRINITY has industry-leading 
modulation rates, which significantly 
increases comfort while reducing cycling 
and fuel consumption. 
The distinctive casing design reduces 
costly standby losses, while virtually 
eliminating combustion noises. 

9. High-capacity plate heat exchanger on 
combination models provides ample 
domestic hot water. 

10. The TRINITY is certified, designed and 
rated to strict CSA, AGA, ASME and 
CSAus codes. 

NY THERMAL INC. 

NY THERMAL INC. 

31 Industrial Drive 

Sussex, New Brunswick 

E4E 2R7 Canada 

Tel: 506-432-1130 

Fax: 506-432-1135 

www.nythermal.com 

  

  

GENERAL SPECIFICATIONS 

Ti1s0 Ti200 Ti400 

14" x 155" x 22° 171x155" x22" 22" x 30" x 46" 

80 Ibs. 110 Ibs. 230 Ibs. 

30 PSI 30 PSI 30 PSI 

Natural, Natural, Propane Natural, 

105' 105' 80-4", 100-6" 

1/2" NPT 1/2" NPT 1" NPT 

200°F 200°F 200°F 

30°F 30°F 30°F 

CSA, AGA, CSAus | CSA AGA, CSAus, | CSA,AGA, CSAus, 
ASME ASME 

HEATING SPECIFICATIONS 

Ti150 Ti200 Ti400 
34-1 - = 

31.2-138 22.7 - 187 22.7 - 363 

98% 97% 96% 

92% 91% 91% 

122 @8 13 @ 10 13 @ 20 

3/4" NPT 7" on H,3/4" on C T.NDT 

f Models 

4.41 8:1 16:1 

Installed 

DOMESTIC HOT WATER 
(Combi Version) Ti150 Ti200 

3/4" NPT Outlet 1/2" Inlet 

10s 

15 @ 8 18 @ 10 

Electronic Modulation 

4.0 @ 110°F 55 @ 110°F 

3.5 @ 120°F 4.8 @ 120°F 

3.1 @ 130°F 45 @ 130°F 

** Note: Ti400 comes standard with built-in primary loop. 

Connection indicated is for secondary loop connection. 

  

  

  

DISTRIBUTED BY: 

    
  

 



 



Affordable Solar Group, LLC. (ASG) designs efficient Renewable 

Energy Systems that meet your specific needs. 

Today more and more people are using 
renewable energy systems to provide primary or 

backup power for their homes and businesses. ASG’s 

system engineers take into consideration your bud- 
get, roof dimensions, power requirements, and other 
site-specific factors. ASG’s network of installers 
educate you and provide installation services that 
meet rebate and warranty specifications. 

ASG Provides the “Best Value” by 
Designing the right system the first time 

Educating clients on the best application 
of renewable energy systems 

Offering excellent design and sales 

support 
Valuing long term customer 

relationships 
Evaluating and providing only top tier 

systems & components 

Benefits of Renewable Energy 
* Produce your own power and save 30-60% 

on your electric bill 

    

Protect yourself from electric rate volatility 
Produce backup power during 
unpredictable power outages, rolling blackouts 
and storm damage 
Protect the environment with a silent and 

emission free renewable energy source 
Save money using federal tax credits and 

state-specific programs 

   



Types of Renewable Energy Systems 

Grid-Tie System — Least expensive; sell energy back to 
utility company; reduce or eliminate power bill; requires 

utility hookup; no emergency backup power. 

See schematic. 

Grid-Tie System with Battery Backup — All of the 

equipment in Grid-Tie system with the addition of a 

charge controller and batteries; provides emergency 

power backup; about 20% more expensive. 

DC Breaker Box 

Inverter 

Off-Grid System — Most expensive; does not require 

utility hookup; power stored in batteries; requires 

energy efficient appliances; prudent use of power, 

routine battery maintenance; an optional backup 

generator is necessary in some cases. See Hybrid 

System below. 

Grid-Tie Hybrid System — Uses a generator for 

backup power; can be used with Grid-Tie and Off-Grid 

systems. 

AC Breaker Box 
  

Main 

Service 

Panel       

Utility Meter 

Utility Grid  



Cost Considerations 

Simple Payback = Net cost — property value increase/"Pretax” average annual utility savings 

(“Solar Today” Sept/Oct 2005) 

Net Metering - allows the home or business owner to use the electricity they generate first, reducing what they buy 
from their electric service provider. If more electricity is generated than used, the excess goes through the electric 

meter and into the grid, spinning the meter backward and generating utility credits. 

Additional Information 

State(s) Rebate Programs — www.dsireusa.org 

~ Public Service Company of NM — www.pnm.com 
NM Solar Tax Credit Program — www.emnrd.state.nm.us 

affordable-solar 

Affordable Solar Group, LLC 

In business since 1998 

Local Phone 505 - 244 - 1154 

Street and Mailing Address Online Contacts 

2501 Yale Blvd.SE, Suite 105 www.Affordable-Solar.com sales@affordable-solar.com 

Albuquerque, NM 87106 Skype: asg-nate or asg-dana projects@affordable-solar.com 

  
  

TTT  



Green River Lumber - Certified Cs 

EXBITHS 

THE Beauty OF NEw ENGLAND FOR THE FLOORS OF A 

Home Grades Specifications Distributors Green A . : 

What is Certified? | FSC Statement Maple | Cherry | Red Birc 

Gree. 
"At first | was against it - | didn't want to be The subject is certification and it's going to 
watched - | was apprehensive" says Blaine be coming up more and more. A For 
Puller, Forester and Lands Manager for Kane progr 
Hardwood in Pennsylvania for 25 years. But But, WHAT IS IT? deplh 
once he met with the certifiers his fear and Scion : the st 
anxiety were gone. "They NEVER told us fication} ientifi fr 
what to do" says Mr. Puller, "and now | think Certification is the independent, scientific, imbe 
v : ash third party verification of guaranteed healt] 
it's great, I'm glad we did it". sustainable forestry with chain-of-custody cos) 

follow through on the resulting wood finan 
products. It's a method of scientifically Sooo 
quantifying and defining forestry ana 
management systems. And it's a trend that is 
changing the language of forestry worldwide. oe 

the « 

The certification, or data collection and 
analysis, process is based on internationally 
applicable principles and criteria as 
established by the Forest Stewardship 
Council (FSC). These assure that forests are 
managed in an environmentally responsible, 
and socially and economically viable 
manner. The chain-of-custody ensures 
certified products maintain their identity from 1.Su 
the forest to the final product. There are criteri 
presently two certifying organizations in the harve 
U.S. that are accredited by the FSC. They efficie 
are SmartWood, in Vermont, and Scientific pest 1 
Certification Systems, (SCS), in California. prodt 

Robert Lumppio, chain of custody auditor for 220 
SCS, and Blaine Puller agree that " foresters {ores 
do good work. Certification is a means of comp 
publicly recognizing that good work." long-t 
According to Puller, certification has allowed wildlit 
the folks at Kane to "improve their practices - ~~ water 
to move forestry to a higher level." The first male 
words that appear on the SCS website are pesii 
" » : " 

verifying excellence. 
By 9 3.Co 

: Bene 
The principles and criteria for certification fall Cons 
under three categories: sustainable harvest, criteri 
ecosystem health, and social and economic finan 

public  
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considerations. When timberlands are a 
reviewed for certification they are scored in edus: 
these three areas. "Think of the three legs of ~~ gmp, 
a stool - the stool won't stand unless all three contr: 
legs are there" says Puller. After a company 
is scored in each area a determination is 
made whether they'll be certified or not. If 
certification is given, weak areas are 
addressed and a time frame is given to 
improve practices, usually at the time of the 
annual audit. Blaine Puller referred to 
certifying Kane's 125,000 acres as "a fairly 
simple process". 

Certification was established, voluntarily, to 
help all parties bring order to the often 
contentious debate over management, 
harvesting, and conservation of the world's 
forests. It has been largely consumer-driven, 
a bottom-up movement. It hasn't come about 
due to government regulation. It makes 
government regulation unnecessary. Both 
public and private lands have been certified - 
over 42 million acres worldwide. At present 
both Home Depot and Lowe's are requesting 
more certified products from their suppliers. 
Certified is in demand. 

Many view certification as a centrist 
movement, lending credibility and uniformity 
to wood products, sort of like the "UL" label 
for electrical components. It highlights wood 
flooring as the sound environmental choice 
that it is. Certification serves to undo the 
mistrust that can develop when differing 
factions emit widely varying messages. It 
unites parties. The Certified Forest Products 
Council (CFPC) is an organization dedicated 
solely to the promotion and facilitation of the 
increased purchase, use, and sale of third- 
party certified forest products. 

Certification guarantees sustainability of our 
raw materials. Says Peter Barrett of Green 
River Lumber, "Right down to the waste 
products from the manufacturing process - 
we know the supply is endless”. That's an 
important message for consumers. We've all 
invested heavily in our businesses - we're in 
it for the long haul. And we've always known 
wood flooring is an environmentally sound 
choice - now we can guarantee it. 

REAL WOOD FLOORS - BEAUTY BEYOND A LIFETIME!  
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THE STATE-OF-THE-ART 
ALTERNATIVE TO THE 

TROUBLESOME SEPTIC TANK... 

The Singulair plant quietly, efficiently and automatically 

treats all incoming wastewater in just twenty-four hours. 

Incorporating the most up-to-date technology, the system 

reduces all domestic wastewater to a clear, odorless liquid. 

The Singulair plant employs the extended aeration process, 

similar to the treatment method used by most municipal 

wastewater treatment facilities. This process involves a 

natural, biological breakdown of the organic matter in the 

wastewater. Once complete treatment has been 

accomplished, a stabilized effluent is safely returned to the 

environment. The Singulair system is a trouble-free answer 

to wastewater disposal. It contributes to property value 

and insures a safe, sanitary home environment. 

FLOW EQUALIZED THROUGH 

ALL TREATMENT STAGES... 

Flow equalization guarantees adequate retention in each 

treatment stage. Wastewater enters the system and is 

equalized within the pretreatment chamber, while anaerobic 

bacteria and gravity precondition the waste before it flows 

into the aeration chamber. In the aeration chamber, aerobic 

bacteria convert the waste into stable substances. Flow 

equalization maximizes this biological oxidation and insures 

twenty-four hour retention. Following aeration, the liquids 

flow into the clarification chamber where flow equalization 

enhances the settling of biologically active substances. As 

the fine particles settle, they are returned to the aeration 

chamber by the Bio-Static sludge return. Only clarified 

liquids enter the final treatment stage, the Bio-Kinetic 

system. This revolutionary device incorporates filtration, 

settling, non-mechanical flow equalization, optional 

disinfection, adjustable outlet weir and optional 

dechlorination. Throughout all treatment stages, flow 

equalization assures process efficiency and effluent quality. 

RIVALS THE PERFORMANCE OF 
THE MOST ADVANCED 

WASTEWATER TREATMENT 

EQUIPMENT IN THE WORLD... 
The Singulair plant is the only onsite treatment system 

performance certified and fully listed by NSF International 

and the Canadian Standards Association. The Singulair 

plant is certified to NSF Standard 40 and the Bio-Kinetic system 

is certified to NSF Standard 46 as a chlorination device. 

The entire system is listed by CSA for safety, reliability and 

quality. These certifications insure that the Singulair system 

will reliably protect you, your family and the environment. 

CONTROL CENTER WITH 
TIME CLOCK AUTOMATICALLY 
REDUCES OPERATING COSTS... 

Every Singulair aerator is supplied 

with a prewired electrical control 

center for fully automatic operation. 

The control center is contained in a 

gasketed, lockable, corrosion 

resistant enclosure for safety and 

protection of components and 

wiring. Each control center is 

equipped with a resettable circuit 

breaker, on/off/fautomatic selector 

switch, red warning light, adjustable 

time clock and audible alarm. The 

time clock is factory preset for normal operating conditions, 

but can be adjusted by your factory-trained Norweco distributor 

if necessary. The Singulair system has been performance 

certified with the aerator operating only 30 minutes per hour. 

Intermittent operation results in direct savings in electrical costs 

and longer aerator life. The distributor's name, address and 
telephone number are prominently displayed on the control 

center cover. All system controls and necessary owner 

information are conveniently located at your fingertips. 

OPTIONAL - 

BLUE CRYSTAL® RESIDENTIAL 

DISINFECTING TABLETS 
Specifically formulated for use in the Singulair system, Blue Crystal 

tablets provide effi cient and reliable disinfection when chlorination is 

desirable. Manufactured from pure calcium hypochlorite, Blue Crystal 

tablets provide consistent chlorine dosage to the sustained, variable 

“and intermittent flows that are typical of domestic wastewater treatment 

systems. Each tablet contains a minimum of 70% available chlorine 

and can be used to provide positive disinfection when required. 
Packaged in resealable containers, Blue Crystal tablets are available 

from your local distributor in 10 Ib. or 100 Ib. polyethylene pails.    



A UNIQUE NEW DESIGN THAT EXCEEDS GOVERNING CRITERIA 

AND ASSURES YEARS OF RELIABLE TREATMENT AND 

TROUBLE-FREE OPERATION... 
50% less energy required—the Singulair aerator 

operates only 30 minutes per hour, providing 

substantial savings over continuous-run systems. 

NSF and CSA listed to internationally recognized 
performance standards—certified testing insures 

quality, reliability, safety and long life. 

Frequent tank pumping eliminated—48 hour 

retention in the Singulair system reduces pumping 

frequency compared to smaller capacity systems. 

Low operating cost—the Singulair aerator is the only 

electrical component. The fractional horsepower 

aerator motor requires less electrical energy than most 

major appliances. 

Low installation cost—the Singulair plant may be 

installed to treat all domestic wastewater at a cost 

comparable to that of a septic system. 

Increases property value—insures a safe, sanitary 

home environment. Eliminates the unsightly and 

unsanitary conditions associated with troublesome 

septic tanks. 

Durable, reliable components installed safely below 

grade—no exposed power cords, compressors, 

filters or air lines accessible to children or pets. 

Precast concrete pretreatment chamber included— 

eliminates the need to purchase a separate tank. 

State-of-the-art design—the Bio-Kinetic system 

equalizes flow through all treatment stages, is an 

NSF/ANSI Standard 46 certified chlorination device 

and serves as its own contact chamber. 

Fully warranted components—backed by the longest 

warranty and exchange program in the industry. 

Equalizes hydraulic surges—at the Standard 40 500 

GPD design loading pattern, all flow is equalized an 

average of 48%. 

Consistent treatment—uvariations in flow from guests, 

parties or vacations do not affect performance. 

Local distribution and service—all Singulair systems 

are installed and serviced by licensed, factory-trained 

Norweco distributors. Their company name and 

address are displayed on the control center cover. 

SINGULAIR AERATOR 

INSPECTION COVER 

INLET 

U.S. and Foreign Patents 

Granted and Pending 

OUTLET 

BIO-KINETIC SYSTEM 

PRETREATMENT BIO-STATIC SLUDGE RETURN 
CHAMBER 

CLARIFICATION CHAMBER 
AERATION CHAMBER 

Singulair®, Modulair®, Travalair®, Lift Rail®, Microsonic®, Norweco®, Bio-Dynamic®, Bio-Sanitizer®, Bio-Neutralizer®, Bio-Kinetic® Bio-Static®, 

Bio-Gem®, Blue Crystal®, Grease Buster® and “BUSTER” logo® are registered trademarks of Norwalk Wastewater Equipment Company, Inc.  



LOW RPM ENERGY EFFICIENT 
AERATOR INSTALLED SAFELY 
BELOW GRADE... 

The Singulair aerator is powered by a 1725 RPM, 115 volt, 

fractional horsepower motor. The aerator is the only 

electrically powered component and has been designed 

specifically for use in the Singulair system. It costs less to 
operate and consumes fewer kilowatt-hours of electricity than 

most major appliances. Manufactured according to UL and 

CSA standards, the 1725 RPM motor reduces heat build up 

and dramatically increases bearing life. Tested and certified 

to operate only 30 minutes per hour, the aerator provides 

quiet, reliable operation. The Singulair aerator operating 

twelve hours per day creates substantial savings compared 

to the cost of continuous-run systems. 

PRECISION ENGINEERED FOR 

COMPREHENSIVE OWNER 

PROTECTION... 

The aerator motor is constructed from the finest available 

component parts, including lifetime lubricated and 

permanently sealed ball bearings. The moisture resistant 

electrical connector, sealed bearings, and air intake port 

with drip shield are located well above the normal operating 

liquid level in the tank. Only the stainless steel aspirator 

shaft and reinforced nylon aspirator are in contact with the 

liquid. Unlike air lines and diffusers that are located at the 

bottom of the aeration chamber and prone to clogging, the 

aspirator of the Singulair system infuses fresh air near the 

chamber surface. Each aerator is individually tested in a 

specially designed tank simulating in-use conditions and 

must pass an extensive quality control checklist prior to 

shipment. Electrical and mechanical instrumentation is used 

to confirm manufacturing tolerances and proper operation. 

These comprehensive design features and stringent quality 

control procedures insure the Singulair aerator will provide 

years of trouble-free service. 

OPTIONAL 
BIO-N EUTRALIZER® 
DECHLORINATION TABLETS 

PRECAST CONCRETE TANK 
AND NON-CORROSIVE 
COMPONENT PARTS... 

Each Singulair system is constructed of high quality, non- 

corrosive materials under rigid quality control conditions. The 
tank, access risers and covers are reinforced precast 

concrete, manufactured locally by the licensed Norweco 

distributor. Each aerator’s air intake, aspirator shaft, foam 

restrictor, fresh air vent and aspirator are made of stainless 

steel or special molded plastics. The Bio-Kinetic system is 

constructed entirely of plastic, stainless steel or rubber 

components that are impervious to the environment. 

BACKED BY OUR EXCLUSIVE 
FIFTY YEAR WARRANTY AND 

EXCHANGE PROGRAM... 

The Singulair aerator 

enjoys the distinction of 

being the only aerator on 

the market today backed 

by a fifty year warranty 

and exchange program. 

Norweco warrants each 

aerator, control center and 

Bio-Kinetic system to be 

free from defects in material 

and workmanship under normal use and service for a period 

of two years. The exchange program offers an additional 

forty-eight years of protection. Aerators up to fifty years of 

age may be exchanged at a prorated cost. Acomprehensive 

Owner’s Manual is supplied with each system and provides 

a complete description of operation and maintenance. To 

insure proper operation, semi-annual service inspections 

for the first two years of system operation are included in 

the original purchase price of the Singulair system. 

Professional service and fifty years of protection insure 

Singulair owners a lifetime of dependable performance. 

Formulated and manufactured as an efficient and dependable 

means to chemically neutralize both free and combined chlorine, 
these tablets dissolve slowly and evenly, providing consistent 

reduction or elimination of chlorine residual. They are a reliable, 

safe and economical method for reduction of residual chlorine if 
you are located in an area near environmentally sensitive surface 

waters. Packaged in easily handled and resealable containers, 

Bio-Neutralizer tablets are available from your local Norweco 
distributor in 25 Ib. and 45 Ib. polyethylene pails.  



ELIMINATES THE NEED FOR 

SAND, GRAVEL OR SYNTHETIC 
FILTERS AND PROVIDES 

TROUBLE-FREE PERFORMANCE... 
Modern families with working parents and hectic schedules 

promote concentrated periods of water usage in short periods of 

time. In today’s home, excessive hydraulic flows are common and 

often cause problems with septic tanks, sand filters or any 

treatment system without flow equalization. The non-mechanical 

flow equalizing design of the Bio-Kinetic system insures that all 

incoming wastewater is properly treated prior to discharge. Clarified 

liquids enter the Bio-Kinetic system through the filter media and are 

held in the baffled perimeter settling zone. Liquids exit the perimeter 

settling zone through the flow equalization ports. These ports control 

the flow through all upstream and downstream processes and 

regulate the amount of liquid that can enter the Bio-Kinetic system. 

When incoming flow exceeds the hydraulic discharge rate of the 

equalization ports, it is retained upstream of the Bio-Kinetic system 

within the first three treatment stages. 

DESIGN 
FLOW 

Certified to NSF ANSI Standard 46 

FEATURES 
Three positive filtration zones 

Eight independent settling zones 

NSF listed chlorination device 

Adjustable outlet weir 

ADVANTAGES 
Assures complete treatment 

No additional tankage 

Automatic operation 

Patented design 

SUSTAINED 
FLOW 

Leveling lugs with level 

Adjustable flow deck 

Design flow equalization 

Sustained flow equalization 

Peak flow equalization 

Design flow filter 

No moving parts 

Serviceable from grade 

Minimizes chlorine usage 

No electrical requirements 

Eliminates operational upsets 

State-of-the-art technology 
Peak flow filter 

Lock-down lugs 

Optional dechlorination 

Corrosion resistant material 

Fully warranted 

CONSTANT FLOW 

EQUALIZATION ENHANCES 

OVERALL SYSTEM PERFORMANCE... 
If the incoming wastewater flow increases beyond the discharge rate 

of the design flow equalization ports, the liquid level will automatically 

rise to a pair of sustained flow equalization ports. With four flow 

equalization ports in use, the rate of flow will not exceed the design flow 

discharge rate. After complete equalization, optional disinfection may 

be added before all flow follows the multi-directional path to the system 

outlet. Even during periods of extreme hydraulic or organic overload, 

effluent quality is maintained. The Bio-Kinetic system has been 

designed with peak flow filter media and peak flow equalization ports 

held safely in reserve, well above the sustained flow liquid level. 

Norweco’s Bio-Kinetic system combines up-to-the-minute technology 

with state-of-the-art design to provide today’s answer for the protection 

of tomorrow’s environment. 

AY'S ANSWER FOR THE PROTECTION OF TOMORROW'S ENVIRONMENT  



WASTEWATER TREATMENT 

PRODUCTS YOU CAN RELY 

ON FROM A COMPANY 

COMMITTED TO PROTECTING 

THE ENVIRONMENT... 

Originally founded in 1906, Norweco has years of 

experience in the pollution control field. An impressive list 

of installations including the Army Corps of Engineers, FHA, 

Department of Energy, numerous Fortune 500 firms, the 

Atomic Energy Commission, Department of Defense, U.S. 

Department of Natural Resources and USEPA funded 

projects demonstrate the field proven acceptability of 

Norweco’s products. 

Norweco is fully committed to manufacture only the highest 

quality products to insure the protection of our environment. 

Seen regularly as students or instructors, Norweco 

personnel participate in nationally accredited educational 

and regulatory programs to insure that designs, equipment 

and manufacturing processes remain on the cutting edge 

of environmental technology. 

Designed to internationally recognized performance 

standards, Norweco products are sold throughout the world. 

The Singulair Bio-Kinetic wastewater treatment system 

is a quality product backed by a local expert, manufactured, 

sold, installed and serviced with pride. 

NIPWEED. 
NORWALK WASTEWATER EQUIPMENT COMPANY 

220 REPUBLIC STREET 
NORWALK, OHIO, USA 44857-1196 
TELEPHONE (419) 668-4471 
FAX (419) 663-5440 
www.norweco.com 

LOCAL AVAILABILITY THROUGH 

A WORLDWIDE NETWORK OF 

LICENSED, FACTORY-TRAINED 

DISTRIBUTORS... 

All Norweco wastewater treatment systems are sold, 

installed and serviced by factory-trained Norweco 

distributors. They are fully trained regarding installation of 

the product and are able to provide all necessary job 

coordination to insure a simple, economic installation. 

All Norweco distributors have completed a nationally 

accredited Singulair factory-training program and they 

have a thorough understanding of the product and its 

application. 

Each system is sold complete including delivery, tank 

setting, equipment installation, plant start-up and service. 

Even a series of service and adjustment inspections, pre- 

scheduled for the first two years of operation, is included 

in the sale. Extended service contracts are also available 

from licensed Norweco distributors. Regular maintenance 

insures that your Norweco wastewater treatment system 

will continue to perform at the highest level, protecting you, 

your investment and the environment. 

“Progress through service since 1906” sums it up nicely. A 

quality product—serviced by a local expert—has earned 

Norweco a reputation for excellence. 

DISTRIBUTED LOCALLY BY: 

©MMIV NORWECO, INC. 

"PROGRESS THROUGH SERVICE SINCE 1906  
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Identification of Wastewater Organisms 

Facultative Bacteria 

Most of the bacteria that absorb the organic material in a 
wastewater treatment system are facultative in nature. This 
means they are adaptable to survive and multiply in either 

anaerobic or aerobic conditions. The nature of individual 
bacteria is dependent upon the environment in which they live. 
Usually, facultative bacteria will be anaerobic unless there is 
some type of mechanical or biochemical process used to add 
oxygen to the wastewater. When bacteria are in the process of 

being transferred from one environment to the other, the 
metamorphosis from anaerobic to aerobic state (and vice 
versa) takes place within a couple of hours. 

Anaerobic Bacteria 

Anaerobic bacteria live and reproduce in the absence of free 

oxygen. They utilize compounds such as sulfates and nitrates 
for energy and their metabolism is substantially reduced. In 
order to remove a given amount of organic material in an 
anaerobic treatment system, the organic material must be 
exposed to a significantly higher quantity of bacteria and/or 
detained for a much longer period of time. A typical use for 
anaerobic bacteria would be in a septic tank. The slower 
metabolism of the anaerobic bacteria dictates that the 
wastewater be held several days in order to achieve even a 
nominal 50% reduction in organic material. That is why septic 
tanks are always followed by some type of effluent treatment 
and disposal process. The advantage of using the anaerobic 
process is that electromechanical equipment is not required. 
Anaerobic bacteria release hydrogen sulfide as well as 
methane gas, both of which can create hazardous conditions. 
Even as the anaerobic action begins in the collection lines of a 
sewer system, deadly hydrogen sulfide or explosive methane 
gas can accumulate and be life threatening. 

Aerobic Bacteria 

Aerobic bacteria live and multiply in the presence of free 
oxygen. Facultative bacteria always achieve an aerobic state 
when oxygen is present. While the name “aerobic” implies 

Nn com/ htm 

Know your biota (bugs) 

The primary reduction of organic 
material within a wastewater 
treatment plant is performed by a 
number of different types of 
microorganisms. Most of the 
organisms can be categorized as 

+ either bacteria, protozoans or 
metazoans. These organisms are 
present in the air, the soil and 
most, if not ali, warm blooded 
animals, including man. 

Identifying and understanding the 
various types of organisms, their 
functions and properties provides 
insight into the treatment process 
and process control decisions. 
The bacteria, single-celled and 
multi-celled animals that 
constitute the majority of these 
organisms are generally 
identified by the term “sludge”. 
The absence or presence of free 
oxygen will determine if the 
sludge is anaerobic or aerobic. 

The lowest life form identified 
within treatment plant sludge is 
bacteria. One of the properties of 
bacteria is that they usually live 
in a colonial structure called floc. 
The structural nature and 
characteristics of a significant 
portion of the floc particles  
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directly affect physical properties 
that contribute to treatment plant 
efficiency. The floc particles may 
be identified for shape, size, 
strength, surface area, density 
and the presence of higher life 
forms. 

breathing air, dissolved oxygen is the primary source of energy 
for aerobic bacteria. The metabolism of aerobes is much higher 
than for anaerobes. This increase means that 90% fewer 
organisms are needed compared to the anaerobic process, or 
that treatment is accomplished in 90% less time. This provides 
a number of advantages including a higher percentage of 
organic removal. The by-products of aerobic bacteria are 
carbon dioxide and water. Aerobic bacteria live in colonial 
structures called floc and are kept in suspension by the 
mechanical action used to introduce oxygen into the 
wastewater. This mechanical action exposes the floc to the 
organic material while treatment takes place. Following 
digestion, a gravity clarifier separates and settles out the floc. 
Because of the mechanical nature of the aerobic digestion 
process, maintenance and operator oversight are required. 

Activated Sludge 
Aerobic floc in a healthy state are referred to as activated 
sludge. While aerobic floc has a metabolic rate approximately 
ten times higher than anaerobic sludge, it can be increased 
even further by exposing the bacteria to an abundance of 
oxygen. Compared to a septic tank, which takes several days 
to reduce the organic material, an activated sludge tank can 
reduce the same amount of organic material in approximately 
4-6 hours. This allows a much higher degree of overall process 
efficiency. In most cases treatment efficiencies and removal 
levels are so much improved that additional downstream 
treatment components are dramatically reduced or totally 
eliminated. 

Filamentous Organisms 

The majority of filamentous organisms are bacteria, although 
some of them are classified as algae, fungi or other life forms. 
There are a number of types of filamentous bacteria which 
proliferate in the activated sludge process. Filamentous 
organisms perform several different roles in the process, some 

of which are beneficial and some of which are detrimental. 
When filamentous organisms are in low concentrations in the 
process, they serve to strengthen the floc particles. This effect 
reduces the amount of shearing in the mechanical action of the 
aeration tank and allows the floc particles to increase in size. 
Larger floc particles are more readily settled in a clarifier. 
Larger floc particles settling in the clarifier also tend to 
accumulate smaller particulates (surface adsorption) as they 

settle, producing an even higher quality effluent. Conversely, if 
the filamentous organisms reach too high a concentration, they 
can extend dramatically from the floc particles and tie one floc 
particle to another (interfloc bridging) or even form a 
filamentous mat of extra large size. Due to the increased 
surface area without a corresponding increase in mass, the 
activated sludge will not settle well. This results in less solids 
separation and may cause a washout of solid material from the 
system. In addition, air bubbles can become trapped in the mat 
and cause it to float, resulting in a floating scum mat. Due to 
the high surface area of the filamentous bacteria, once they   C I alas /h LEY]
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reach an excess concentration, they can absorb a higher 
percentage of the organic material and inhibit the growth of 
more desirable organisms. 

Protozoans and Metazoans 
In a wastewater treatment system, the next higher life form 
above bacteria is protozoans. These single-celled animals 
perform three significant roles in the activated sludge process. 
These include floc formation, cropping of bacteria and the 
removal of suspended material. Protozoans are also indicators 

of biomass health and effluent quality. Because protozoans are 
much larger in size than individual bacteria, identification and 

characterization is readily performed. Metazoans are very 

similar to protozoans except that they are usually muilti-celled 
animals. Macroinvertebrates such as nematodes and rotifers 
are typically found only in a well developed biomass. The 
presence of protozoans and metazoans and the relative 
abundance of certain species can be a predictor of operational 

changes within a treatment plant. In this way, an operator is 

able to make adjustments and minimize negative operational 
effects simply by observing changes in the protozoan and 
metazoan population. 

Dispersed Growth 

Dispersed growth is material suspended within the activated 
sludge process that has not been adsorbed into the floc 
particles. This material consists of very small quantities of 
colloidal (too small to settle out) bacteria as well as organic and 

inorganic particulate material. While a small amount of 
dispersed growth in between the floc particles is normal, 

excessive amounts can be carried through a secondary 
clarifier. When discharged from the treatment plant, dispersed 
growth results in higher effluent solids. 

Taxonomy 

Taxonomy is the science of categorizing life forms according to 
their characteristics. Eighteen different categories are used to 
define life forms from the broadest down to the most specific. 
They are: Kingdom, Phylum, Subphylum, Superclass, Class, 
Subclass, Cohort, Superorder, Order, Suborder, Superfamily, 
Family, Subfamily, Tribe, Genus, Subgenus, Species and 
Subspecies. identifying the genus is usually specific enough to 
determine the role of the organisms found in a wastewater 
treatment system. 

Process Indicators 

Following taxonomic identification, enumeration and evaluation 
of the characteristics of the various organisms and structures 
present in a wastewater sample, the information can be used to 
draw conclusions regarding the treatment process. Numerous 
industry references, such as WASTEWATER BIOLOGY: THE 
MICROLIFE by the Water Environment Federation, can be 
used to provide a comprehensive indication of the conditions 

within a treatment process. As an example, within most 
activated sludge processes, the shape of the floc particles can 
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indicate certain environmental or operational conditions. A 
spherical floc particle indicates immature floc, as would be 
found during start-up or a process recovery. A mature floc 
particle of irregular shape indicates the presence of a beneficial 
quantity of filamentous organisms and good quality effluent. An 
excess of dispersed growth could indicate a very young sludge, 
the presence of toxic material, excess mechanical aeration or 
an extended period of time at low dissolved oxygen levels. 
Certain protozoans, such as amoebae and flagellates dominate 
during a system start-up. Free swimming ciliates are indicative 
of a sludge of intermediate health and an effluent of acceptable 
or satisfactory quality. A predominance of crawling ciliates, 
stalked ciliates and metazoans is an indicator of sludge with 
excellent health and an effluent of high quality. 
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SINGULAIR" BIO-KINETIC® 

WASTEWATER TREATMENT SYSTEM 
MODEL 960 

GENERAL SPECIFICATIONS 

The contractor shall furnish and install one complete Singulair Bio-Kinetic wastewater 
treatment system with all necessary parts and equipment as described in the following 
specifications. Treatment of the domestic wastewater shall be accomplished by the extended 
aeration process with non-mechanical flow equalization, pretreatment of the influent, and 
filtration of the final effluent. The treatment system shall provide primary, secondary, and 
tertiary treatment of the wastewater flow, and if required, chlorination and dechlorination of 
the effluent prior to discharge. All treatment processes shall be contained within reinforced 
precast concrete tankage meeting ACI standard 318-02. The wastewater treatment system 
shall be a Singulair Model 960 as manufactured by Norweco, Inc., Norwalk, Ohio, USA. 
Systems utilizing fiberglass, steel, or plastic tankage are subject to floatation when dewatered 
and shall not be considered for this application. 

  

  

  

    

The wastewater treatment system shall include precast concrete tankage providing separate 

pretreatment, aeration and final clarification chambers. Principal items of equipment supplied 
with the system shall be cast-in-place inlet, transfer and outlet ports, outlet coupling, 
pre-wired electrical control center, mechanical aerator, aerator mounting casting with 
removable cover, molded plastic vent assembly, Bio-Static sludge return, Bio-Kinetic system 
mounting casting with removable cover and Bio-Kinetic tertiary treatment device for flow 
equalization and final filtration of system effluent. 
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OPERATING CONDITIONS 

Total holding capacity of the system shall provide a minimum of 48 hour retention of the daily flow. The pretreatment 
chamber shall provide at least 18 hour retention, the extended aeration chamber shall provide at least 24 hour retention, and 
the clarification chamber shall provide at least 6 hour retention. The non-mechanical flow equalization device shall increase 
each individual chamber and total system retention time in direct proportion to loading. Design of the system shall include 
a compartmented tank and non-mechanical flow equalization device to insure successful treatment performance without 
upset even when the significant runoff period is six hours. Hydraulic design considerations of the system and flow 
equalization device shall be such that intermittent peak flow factors as high as four shall not upset hydraulic reliability within 
the system. Capability of the system to perform as outlined, when built by an approved manufacturer, shall be certified by 
an independent testing laboratory and approved for use by the local governing regulatory agency. 

PRETREATMENT CHAMBER 

The pretreatment chamber shall be an integral part of the wastewater treatment system. All domestic wastewater shall be 
preconditioned and flow equalized while passing through the pretreatment chamber prior to being introduced to the extended 
aeration chamber. The outlet of the pretreatment chamber shall be equipped with a discharge tee that extends vertically 
into the liquid so that only the preconditioned equalized flow from the center area of the chamber is displaced to the extended 
aeration chamber. The discharge tee and transfer port shall be of adequate size to handle a peak flow factor of four without 
restricting the outlet and disturbing hydraulic displacement to the extended aeration chamber. A removable inspection cover 
shall be cast into the top of the pretreatment chamber to allow tank and transfer tee inspection. As a safety measure, the 
uncovered opening shall be small enough to insure that the tank cannot be entered for inspection or service. 
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AERATION CHAMBER 

The extended aeration chamber shall provide in excess of twenty-four hour retention of the equalized daily flow. The 

chamber shall be of sufficient size to provide a minimum of eighty cubic feet of tank capacity per pound of applied BOD. The 
aeration chamber length-width-depth ratio shall be designed to insure uniform tank mixing and provide optimum treatment. 
The aeration chamber(s) shall be an integral part of the system flow path and constructed of properly reinforced five thousand 
PSI, twenty-eight day compression strength precast concrete. All castings used to construct the precast concrete tankage 
shall be monolithic units with external and internal walls incorporated into each section.  



FINAL CLARIFICATION CHAMBER 

The final clarification chamber shall consist of five functionally independent zones operating together to provide 

satisfactory settling and clarification of the equalized flow. An inlet zone shall be provided and shall dissipate transfer 

turbulence at the flow inlet of the clarification chamber. Its performance shall also eliminate turbulence in other zones of 

the clarifier. Liquid shall be hydraulically 

displaced from the inlet zone to the sludge retumn 
zone. Here hydraulic currents sweep settled 
sludge from the hoppered walls and retum these 
solids via the inlet zone to the aeration chamber. 
As solids are removed, liquid is displaced to the 
hopper zone of the clarifier. In this zone, settling 
by gravity takes place. Three of the four 
sidewalls are slanted to form a hopper which 
directs all settled material back to the sludge 
retum zone. Clarified liquid from the hopper zone 
shall be displaced into the final settling zone to 

provide additional clarification of the liquid. The 
liquid is finally displaced to the outlet zone for 
final filtration and discharge from the system. 
Non-mechanical equalization of the flow, through 
all five independent zones, shall provide optimal 

settling and clarification. 

MECHANICALAERATOR 

Y 

EXTENSION RISER 
AL 

Y CABLE TO 
CONTROL CENTER 

PRETREATMENT . BIO-KINETIC 

EFFLUENT LINE 

SYSTEM 

PRETREATMENT 

SECTION VIEW 

Each Model 96 Singulair aerator shall be installed in a concrete aerator mounting casting above the aeration chamber. It 

shall include plated mounting brackets, moisture resistant electrical connector, fractional horsepower motor, molded 

plastic drip shield, molded plastic foam restrictor, stainless steel aspirator shaft and molded glass-filled nylon aspirator. 

Only the stainless steel aspirator shaft and molded nylon aspirator shall be installed in contact with the liquid. There shall 

be no submerged electrical motors, bearings, or fixed air piping in the aeration system. Singulair aerator motors shall be 

designed not to exceed the motor nameplate rating when installed and operated as recommended for the system. The 

fractional horsepower aerator motor shall be equipped with a foam restrictor to protect the motor against high water and 

DRIP SHIELD FRESH AIR VENT ASSEMBLY 

MOISTURE RESISTANT 
ELECTRICAL CONNECTOR 

  

VENTED COVER 

      

UNDERGROUND 
POWER CABLE. 
ROUTE DIRECTLY 
TO EDGE OF TANK. 
DO NOT ALLOW CABLE 
TO CROSS INSPECTION 
COVER ON TANK TOP. 

  

  

        

VENT ANTI-ROTATION 

    

foam. The motor shall be 4 pole, 1725 RPM, 115 
volt, 60 Hertz, single phase, ball bearing constructed 

with a 1.0 service factor. It shall draw less than 4.0 
amps when operating at the rated nameplate 

ues Voltage. Aerator motors operating at speeds in 
excess of 1800 RPM experience increased bearing 

AERATOR BRACKET Wear, increased operating costs and heat build up 
MOUNTING GROOVE and shall not be considered for this application. 

(TYP.) 

FRESHAIR VENTING SYSTEM 

ORNL ALA The fresh air supply for the Singulair system shall be 
provided through a molded plastic vent assembly 

cast into the concrete access cover above the 

AERATLR MEN aerator. Fresh air shall be drawn into the vent 
assembly through slotted screening ports molded 

ROL OR SYNE oes into the vent body and circulated through the drip 

SEAL MOUNTING shield into the aerator intake port. Fresh air shall be 

IN DS re .___SiNGULARAERATOR drawn down the hollow motor shaft through the 
DESIGN FLOW LINE 

AERATION CHAMBER eT 

ASPIRATOR SHAFT 

intermediate shaft and stainless steel aspirator shaft 

for infusion into the liquid through the molded nylon 
FOAMRESTRICTOR  ggpijrator. The plastic aerator vent assembly shall be 

an epoxy-joined, two-piece assembly to eliminate 

the possibility of cap loss or removal. The concrete 
access cover shall weigh in excess of seventy-five 
pounds to discourage unauthorized access. 

ASPIRATOR TIP  



CE a=. 
ELECTRICAL CONTROL CENTER 

PICTORIAL WIRING DIAGRAM 
CONTROL CENTER MUST BE MOUNTED IN A LOCATION THAT IS 

ACCESSIBLE FOR SERVICE AND CLEARLY VISIBLE TO OWNER. 

Model 96 electrical controls shall be mounted in an TIME CLOCK KNOB 

injection molded, lockable, corrosion proof enclosure for 

protection of wiring and components. The enclosure shall 

be equipped with a tamper evident seal to discourage 

unauthorized access. Each Singulair control center shall SELECTOR SWITCH 

be as manufactured by Norweco, Inc., Norwalk, Ohio, ATCOHOoN Bi ; NOTE 

USA, and shall include a manually resettable circuit “5 TIME CLOCK 

breaker, selector switch, red warning light and audible WARNINGLIGHT || IS FACTORY 

alarm (to indicate unprogrammed interruption of aerator EL ) PRESET TO 

operation), internal grounding lug, control wiring and CRT BREAKER Rs oe En 

nameplate with distributor address and telephone Ts ee RESET 

number. 

TIME CLOCK 

  

  

TERMINAL STRIP     
  

The aerator run cycle shall be controlled by the use of an a BLA AR 

adjustable time clock. Each time clock shall be supplied SUPPLY ~~ GREEN? 2 GREEN ~~ AERATOR 

as a pre-wired integral component of the control center. 

The minimum time clock setting shall not permit the BLACK WIRE MUST BE HOT LEAD - WHITE WIRE MUST BE NEUTRAL. 

aerator to be “off’ for more than 30 minutes per hour. It SINGULAIR CONTROL CENTER MUST BE WIRED INTO A SEPARATE 

shall be adjustable in 5 minute increments and designed 10 AMP CIRCUIT AT MAIN ELECTRICAL DISTRIBUTION BOX. 

such that any adjustment results in additional run time up 

to 55 minutes per hour. Full-time operation (60 minutes per hour) is achieved by moving the selector switch to the “continuous” 

position. Use of a time clock can seriously affect treatment system performance and operating cost. Therefore, systems 

that have not been performance certified at the minimum time clock setting by an independent testing laboratory shall not 

be considered for this application. 

BLUE CRYSTAL® CHLORINATION SYSTEM (Optional) 

        
  

The wastewater treatment system shall be furnished complete with a six-month supply of Blue Crystal disinfecting tablets 

installed in the chlorine feed tube of each Bio-Kinetic tertiary treatment device. Blue Crystal tablets shall be specifically 

formulated for consistent chlorine dosage and effluent disinfection to the sustained, variable and intermittent flows that are 

typical of domestic wastewater treatment systems. The tablets shall be manufactured from pure calcium hypochlorite and 

shall contain a minimum of 70% available chlorine. Each tablet within the feed tube shall be 25/¢" diameter, compressed to 

a 1" thickness, weigh approximately 5 ounces and be white in color with blue crystals for easy identification. All flow 

through the Bio-Kinetic system shall contact the Blue Crystal tablets. The tablets shall dissolve in direct proportion to the 

flow rate, releasing controlled amounts of chlorine. 

BIO-NEUTRALIZER® DECHLORINATION SYSTEM (Optional) 

The wastewater treatment system shall be furnished complete with a six-month supply of Bio-Neutralizer dechlorination 

tablets installed in the dechlorination feed tube of each Bio-Kinetic tertiary treatment device. The dechlorination tablets 

shall contain active ingredients specially formulated to chemically neutralize both free and combined chlorine. Each tablet 

within the feed tube shall be 2%/s" diameter, compressed to a 13,6" thickness, weigh approximately 5 ounces and be 

green in color for easy identification. All flow through the Bio-Kinetic system shall contact the Bio-Neutralizer tablets prior 

to discharge. The tablets shall dissolve slowly, releasing controlled amounts of chemical for the instantaneous removal 

of residual chlorine from the system effluent. The dechlorination rate shall be automatic and flow dependent. Periods 

of high flow shall expose more tablets to the liquid passing through the system and during periods of low flow, fewer 

tablets shall be exposed. Dechlorination tablets other than those specifically designed for use in the Bio-Kinetic system 

shall not be considered for this application. 

a Ba A cali  



  

SPECIFICATIONS 
BIO-KINETIC® SYSTEM 

A Bio-Kinetic system shall be installed in the system mounting casting(s) above the outlet zone of the clarification chamber. 

Each Bio-Kinetic system shall provide non-mechanical flow equalization through all plant processes including pretreatment, 

aeration, clarification, tertiary filtration, chlorination and dechlorination to insure acceptable treatment results. The assembly 

shall be supplied with locking lugs and removable moisture/vapor shield and shall consist of a design flow and peak flow 

micronically molded filter, baffled perimeter settling zone, non-mechanical flow equalization, flow distribution deck, lifting 

handles, level indicator, adjustment lugs, optional chlorination feed tube, unbaffled perimeter settling zone, solids contact 

zone, vertical inlet zone, compartmented settling zone consisting of forty-two baffled chamber plates, effluent stilling well, 

final discharge zone, adjustable outlet weir, optional dechlorination AICHNETE SYSTEM PTIONAL BLUE CRYSTAL 

feed tube, outlet zone and gasketed discharge flange. All MOUNTING CASTING COVER CHLORINATION SYSTEM 

components shall be manufactured from inert synthetic material or OPTIONAL BIO-KINETIC OPTIONAL BIO-NEUTRALIZER 

rubber, assembled in circular fashion and connected to a plastic SYSTEM RISER DECHLORINATION SYSTEM 

s : : CASTING 

outlet coupling. The outlet coupling shall accept a 4" diameter, 
3 . : ey ian FINISHED p J FINISHED 

Schedule 40, PVC discharge pipe. Each Bio-Kinetic system shall GRADE TR. OT 77 GRADE 

be installed in a vertical position so that the inverts of the design flow MICRONICALLY UX PPX)" BIO-KINETIC SYSTEM 

ae ERE z A  —— ~ / MOUNTING CASTING 

equalization ports are located at the normal liquid level of the clarifier. NLDee PEAK FLOW 

If intermittent flow rates exceed the capacity of the design flow ports, SEA PLOW \ 

flow shall be held upstream until the intermittent flow dissipates or EQUALIZATION PORT : ADJUSTMENT LUGS 

continues to increase. If the intermittent flow continues to increase, Eve, Lox 
. . » : : ; SUSTAINED FLOW 1) [BY Aso PRECAST 

the liquid level may reach a pair of sustained flow equalization ports. EQUALIZATION PORT feiss] CONCRETE TANK 

With four ports in use, flow through the system increases while DESIGN FLOW LINE 5 

continuing to provide non-mechanical flow equalization to all ESC EL OW y 222 WN EFFLUENT LINE 

upstream and downstream processes. Peak flow equalization ports EQUALIZATION PORT 
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are supplied but should not be required in a properly sized system. BIGETATIC CAST-IN-PLACE 

Optional Blue Crystal and Bio-Neutralizer tablet feed tubes shall be SLUDGE RETURN OUTLET COUPLING 

positioned such that the flow-activated chemical cannot make contact UNBAFFLED PERIMETER 

with the liquid upstream of the feed tubes. SETTLING ZONE ; MICRONIGALLY MOLDED DESIGN FLOW FILTER 

COMPARTMENTED _ 
SETTLING ZONE FILTER MESH RETAINER 

FLOW EQUALIZATION 

The wastewater treatment system shall include a non-mechanical, demand use, flow equalization device. The device shall 

control normal residential flow rates and reduce typical residential flow surges (e.g. shower @ 10 minutes duration, bathtub 

discharge @ 5 minutes duration, clothes washer discharge @ 2 minutes duration, and dishwasher discharge @ 2 minutes 

duration). The flow equalization rate shall be dependent upon the specific loading pattern and the duration of flow surges. 

At the 500 gallon per day NSF Standard 40 design loading schedule, minimum performance of the device shall equalize 

daily flow an average of 48%. Flow equalization devices not capable of this level of performance and/or incorporating 

electro-mechanical equipment that increase operating costs shall not be considered for this application. 

BIO-STATIC® SLUDGE RETURN 

A Bio-Static sludge return shall be installed in the cast-in-place opening(s) in the aeration/clarification chamber wall to 

provide positive return of settled solids. Each Bio-Static sludge return shall be located such that the inlet end invert, in the 

aeration chamber, is mounted one inch below the invert of the design flow equalization ports in the Bio-Kinetic tertiary 

treatment device (submerged one inch below design flow liquid level). Aeration chamber hydraulic currents shall enter the 

sludge return(s) and be directed through the Bio-Static device into the second zone of the clarification chamber. The 

hydraulic currents containing the settled and resuspended sludge shall be directed through the clarification chamber inlet 

zone and returned to the aeration chamber. The Bio-Static sludge return shall accomplish resuspension and return of 

settled solids without disturbing the clarified liquid in the final settling zone and outlet zone. Each Norweco Bio-Static 

sludge return shall be manufactured from inert synthetic material and be permanently mounted in the aeration/clarification 

chamber wall without separate external fasteners or mounting brackets. Each sludge return shall be a passive hydraulic 

device with no moving parts. Electro-mechanical sludge return equipment requires system dewatering for maintenance and 

shall not be considered for this application. 

ER ie  



WARRANTY AND EXCHANGE PROGRAM 

each Singulair aerator, control center, Bio-Kinetic system 

and any other Singulair components purchased from the 

manufacturer. A comprehensive exchange program offers 

Singulair owners an additional forty-eight years of equipment 

protection. The distributor shall provide warranty and 

exchange program details to the regulatory agency, 

contractor and customer as required. 

The manufacturer shall provide a two year limited warranty for WARRANTY and EXCHANGE 

4 5 Sl, 

EQUIPMENT MANUFACTURER 

The equipment specified herein shall be the product of a manufacturer having a minimum of seven years 

experience in the construction of prefabricated wastewater treatment equipment and systems. Bids shall 

be prepared on the basis of the equipment and material specified herein for purposes of determining the low 

bid. This is not done, however, to eliminate other products or equipment of equal quality and efficiency. If 

equipment is to be substituted, approval of such substitution must be made prior to execution of any order. It 

is assumed that substitution will result in a reduction of cost to the contractor and that if accepted, these 

savings will be passed along by a reduction in the base bid. 

SINGULAIR® MODEL 960 DATA CHART 

  

Designation: Model 960- 500 GPD 750 GPD 1000 GPD 1250 GPD 1500 GPD 

  
Daily Treatment Capacity 500 750 1000 1250 1500 

(Gallons Per Day) 
2 0 

Total System Capacity 1300 1600 2300 2850 3400 

(Gallons) 

Number of Singulair 

Aerators 

Number of Bio-Kinetic 

Systems 

Number of Bio-Static 

Sludge Returns   Drawing Number (PC-5)   
  

  

  

DISTRIBUTED LOCALLY BY: 

NORWALK WASTEWATER EQUIPMENT COMPANY 

220 REPUBLIC STREET 
NORWALK, OHIO, USA 44857-1196 
TELEPHONE (419) 668-4471 
FAX (419) 663-5440 
www.norweco.com 

Singulair®, Modulair®, Travalair®, Lift-Rail®, Microsonic®, Norweco®, Bio-Dynamic®, Bio-Sanitizer®, Bio-Neutralizer®, Bio-Kinetic®, Bio-Static®, 

Bio-Gem®, Blue Crystal®, Grease Buster® and “BUSTER” logo® are registered trademarks of Norwalk Wastewater Equipment Company, Inc. 
©MMIV NORWECO, INC.  
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TANK PUMPING INSTRUCTIONS 
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coordination of services and disposal of tank contents. 

require repeated flushing and tank pumping. For additiona   

These instructions provide a general guideline conceming when and how to pump out the Singulair system. This literature 

supplements other instructional materials included in the Singulair Bio-Kinetic System Service Manual. 

In order to maximize performance, protect system components and insure protection of the surrounding environment, the 

Singulair system should be thoroughly checked every six months by a factory-trained Norweco service technician. An 

initial service program that provides a minimum of four service inspections during the first two years of system operation 

is included in the system purchase price. Renewable service contracts to extend these routine inspections after the initial 

program expires are available from the local licensed Norweco distributor. 

The pretreatment chamber of the Singulair system will periodically require pumping. Because the Singulair system is a 

biological treatment device, the time frames listed within these instructions are estimates. Actual pumping frequency will 

depend on the amount and strength of the wastewater being treated. 

Handling and disposal of pretreatment chamber contents, referred to as septage, or the contents of the aeration and 

clarification chambers, referred to as biosolids, are regulated by local, state and federal authorities. Disposal options may 

include land application, lagoon treatment, municipal wastewate 

pumping, contact the Norweco distributor to obtain complete information on access to chambers, removing equipment, 
r treatment or landfill disposal. Prior to arranging for tank 

During Singulair system installation and backfilling, do not allow dirt or mud to enter the system. Once in the system, dirt 

or mud will form a heavy sludge which will affect settling characteristics, interfere with filtration and degrade effluent quality. 

If dirt or mud enters the system, it must be removed to insure proper system operation. Removing the dirt or mud may 

| details refer to Singulair Tank Delivery and Setting instructions. 

  

INTRODUCTION 

The Singulair system is a biological treatment device and 

should not require pumping as frequently as a septic tank. 

Septic tanks are designed to store solids and perform 

limited biological treatment. Frequent pumping of a 

septic tank is mandatory to remove and dispose of these 

solids before they discharge from the tank. The Singulair 

system is designed to biologically treat all incoming 

wastewater and return only a high quality effluent to the 

environment. The multiple operating processes contained 

within the plant accomplish primary, secondary and 

tertiary treatment in each Singulair system. The 

pretreatment chamber of the Singulair system is designed 

to retain non-biodegradable solids and allow 

biodegradable solids to flow into the aeration chamber. 

The aerobic treatment process in the Singulair system 

utilizes these biodegradable solids to convert the 

wastewater into carbon dioxide and water. This natural 

biological process minimizes the accumulation of solids 

and eliminates the need to pump the system as frequently 

as a septic tank. Because the Singulair system utilizes 

the biodegradable material found in wastewater to perform 

biological treatment, pumping the system more often than 

needed will not improve operational performance. 

Removal of the solids in the Singulair system will be 

required when indicated by an inspection or evaluation as 

outlined herein. 

WHEN TO PUMP 

Norweco distributors provide maintenance and service 

inspections free of charge at regular six month intervals 

during the initial warranty period. These routine service 

inspections will determine if a pretreatment chamber 

evaluation is necessary. The pretreatment chamber 

should be evaluated by a factory-trained technician at 

least every three years to determine if pumping is 

required. Pumping of this chamber by a licensed tank 

pumping and disposal service will likely be necessary at 

3 to 5 year intervals, based on variations in system 

occupancy, usage and loading. 

ROUTINE SERVICE INSPECTIONS 

Semi-annual service inspection procedures are outlined 

in detail in the Singulair Bio-Kinetic System Service 

Manual. These routine service procedures include 

inspection of the aeration chamber, clarification chamber 

and effluent line to determine if the pretreatment chamber 

should be evaluated. A brief outline of these routine 

service procedures, as well as the detailed steps required 

to perform a comprehensive pretreatment chamber 

evaluation, are listed here. The results of the routine 

service inspection, pretreatment chamber evaluation and 

tank pumping (when performed) should be noted on the 

Service Inspection Card.   
 



AERATION CHAMBER INSPECTION 

A summary of the aeration chamber inspection procedure 

is listed below. For complete details on aeration chamber 

service, refer to the Singulair Service Manual. 

CAUTION: Any time an aerator or service pump is 

connected or disconnected, first shut off the selector 

switch in each Singulair control center. Failure to do so 

could result in personal injury or equipment damage. 

1. Remove the vented concrete aeration chamber access 

cover and set aside. 

. Unplug the aerator and secure the closure cap in 

position to protect the electrical connector. Remove 

one end of the drip shield, and leave the other end 

attached to the aerator air 

SETTLEABLE SOLIDS TEST 

A settleable solids test should be conducted as part of the 

aeration chamber evaluation during each routine service 

inspection to monitor system performance. 

Using a graduated cone or other clear container, dip into 

the aeration chamber to a depth of 2 Vz feet and collect a 

sample of the liquid. Collect this sample within 2-3 

minutes after turning off the aerator, before the aeration 

chamber contents begin to settle. Set the container on a 

level surface and allow the solids to “settle” for 30 minutes 

while you complete the service inspection. The container 

should not be disturbed during the test. 

After 30 minutes, read the level of solids and compare it 

with the total liquid volume in the container. Calculate the 

percentage of settled solids 
  

intake. 

. Lift the aerator straight up 
out of the access opening 
and lay it flat on the vented 
cover. DO NOT bump the 
aspirator shaft or rest the 

aerator on the aspirator | SUPERNATANT   
shaft. WITH PINFLOC 

. Perform a settleable solids 

test using a graduated cone | SETTLED   

or other clear container. For | SOLIDS 
this test, an aeration 

chamber sample should be 

collected within 2-3 minutes 

after turning off the aerator. 

See “Settleable Solids Test” 

section of these instructions   
  

GOOD SETTLING 

volume (i.e. ¥ full of solids 
equals 50%). If the settled 

material contains large pockets 
of clear liquid, estimate the 
volume of these pockets and 
reduce the settled solids reading 
by that amount. A settled solids 
reading of up to 75% indicates 

no adjustments are necessary. 
Note : The solids should settle 
and compact within the 30 

minute test. System start-up, or 
periods of low organic loading 

will result in solids that are too 
light to settle, and will appear as 

a full container with no clear 
separation. This should not be 

interpreted as having excess 
solids and system operation can   

  

for details. 

_ Loosen the two set screws on the bottom of the 

intermediate shaft and remove the aspirator shaft. 

. Clean any debris from the aspirator shaft and flush the 

inside of the shaft with a hose. 

. Visually check the aeration chamber surface for the 

presence of grease or oil. An accumulation of these 

materials indicates the pretreatment chamber should 

be evaluated. 

. Check the aeration chamber for the presence of non- 

biodegradable materials, paper, mop fibers, hair, 

grease or oil. A significant accumulation of these 

materials in the aeration chamber indicates the 

pretreatment chamber should be evaluated. 

Repeat steps 1-8 for Singulair systems with multiple 

aeration chambers and aerators. 

NOTE: Do not replace the aerator(s) until the Bio-Kinetic 

system(s) have been removed from the clarification 

chamber and properly serviced. 

continue without adjustment. 

A settled solids level greater than 75% indicates 

excessive solids in the aeration chamber and that the 

pretreatment chamber may need to be pumped. In this 

case, a pretreatment chamber evaluation must be 

performed. Refer to the “Pretreatment Chamber 

Evaluation” section of these instructions for more details. 

If the pretreatment chamber evaluation indicates pumping 

is not required, the aerator operating cycle should be 

increased. Consult the local regulatory agency and the 

Singulair Time Clock Setting Instructions before adjusting 

the aerator operating cycle. 

In Singulair systems with more than one aerator, the 

settleable solids test should be conducted on a sample 

from each aeration chamber. The results of all tests 

should be averaged to determine the appropriate course 

of action. If test results indicate an aerator time cycle 

adjustment is necessary, adjust each time clock to operate 

on identical run cycles. 

The results of the settleable solids test, and any 

adjustment made to the system time cycle, should be 

recorded on the Service Inspection Card.  



CLARIFICATION CHAMBER INSPECTION 

A summary of the clarification chamber inspection 

procedure is listed below. For complete details on 

clarification chamber service, refer to the Singulair Bio- 

Kinetic System Service Manual. 

1. Remove the concrete Bio-Kinetic system access 

cover and set aside. 

Remove the Bio-Sanitizer and Bio-Neutralizer feed 

tubes if the Bio-Kinetic system is so equipped. Do not 

allow the tubes to touch. 

Lower the rigid end of the service pump suction hose 

into the rectangular opening in the flow deck. 

Place the service pump flexible discharge hose into 

the aerator mounting casting. 

Begin pumping the contents of the Bio-Kinetic system 

into the aeration chamber. 

Place the lifting tool under the lifting handles. As the 

Bio-Kinetic system begins to rise, guide the unit 

straight up. Do not allow the Bio-Kinetic system to tilt 

“or rub against the tank opening. 

As the Bio-Kinetic system becomes fully buoyant and 

rises near the top of the mounting casting, unplug the 

pump and set it aside with the pump suction and 

discharge hoses. 

Remove the de-watered Bio-Kinetic system from the 

mounting casting. Set the system on the upside down 

lid of the service container. 

NOTE: Repeat Steps 1-8 for clarification chambers with 

multiple Bio-Kinetic systems. 

9. Reinstall the Singulair aerator(s) as outlined in the 

Singulair Aerator Service Instructions. The aerator(s) 

must be in operation while the remaining clarification 

chamber service is performed. 

_ Check the surface of the clarification chamber for the 

presence of grease or biologically untreatable 

material. A significant accumulation of these 

materials would indicate that the pretreatment 

chamber should be evaluated. 

_ With the aerator running, use the hopper scraping tool 

to gently scrape each wall of the hopper. Move the 

tool all the way down to the bottom of the clarification 

chamber, gently scraping the wall. 

. Complete the clarification chamber service as 

outlined in the “Clarification Chamber” section of the 

Singulair Bio-Kinetic System Service Manual. 

. Make appropriate notations on the Singulair Service 

Inspection Card and on the Owner's Manual. 

EFFLUENT LINE INSPECTION 

Check the groundwater relief point installed in the effluent 

line to make sure it is free of obstruction. An 

accumulation of paper, fibers, hair or grease indicates that 

the Singulair system needs to be pumped. If there is a 

surface discharge point, make sure that it is free of debris, 

foam, mud, etc. Make appropriate notations on the 

Service Inspection Card. 

PRETREATMENT CHAMBER EVALUATION 

The pretreatment chamber must be evaluated within three 

years of system startup or the most recent tank pumping. 

An evaluation must also take place any time a routine 

service inspection indicates the chamber may be 

discharging excessive solids. This evaluation includes 

measuring the depth of the floating scum and settled 

sludge layers to determine if pumping is required. If the 

pretreatment chamber evaluation indicates the chamber 

does not require pumping, these evaluations should be 

repeated annually until pumping is necessary. 

PRETREATMENT CHAMBER INSPECTION 

A complete pretreatment chamber inspection procedure is 

listed below. The results of the inspection should be 

noted on the Service Inspection Card. 

1. If the pretreatment chamber access opening is not 

equipped with a riser and cover at grade, dig down to 

the access opening in the top of the tank. The opening 

is in line with the access opening for the aeration 

chamber and the system outlet. The access cover 

should not be more than 12" below grade. 

. Remove the cover(s) and be careful not to allow dirt or 

mud to enter the tank. 

. Visually check the surface of the pretreatment chamber 

for an accumulation of grease, oil or non- 

biodegradable materials. 

. Using the hopper scraping tool, gently probe the 

surface of the chamber to determine the thickness of 

the scum mat. Force the tool down through the scum 

mat, rotate the tool one quarter turn, then raise it until 

the bottom of the mat is felt. If the depth of the floating 

scum layer has reached the bottom of the discharge 

tee, the chamber should be pumped. 

. To check the depth of the settled sludge layer, secure 

a rough white towel to the handle of the hopper 

scraping tool and lower it to the bottom of the chamber. 

Lower the tool behind the discharge tee (baffle) to avoid 

floating particles. Push the tool through the settled sludge 

layer to the bottom of the tank. Wait several minutes and 

carefully remove the tool. The depth of the settled sludge 

layer will be shown by a dark line on the towel. If the 

settled sludge layer has accumulated to the bottom of the 

discharge tee, the chamber should be pumped.  



Review the “Operational Requirements” section of the 

Owner's Manual with the owner. If lint, grease, scouring 

pads, diapers, sanitary napkins, cotton balls, cotton 

swabs, cleaning rags, dental floss, strings, cigarette filters, 

rubber or plastic products, paints, thinning agents or other 

harsh chemicals are discovered in the system, the owner 

should be cautioned regarding proper use of the system. 

WHAT TO PUMP 

When pumping is required, normally it is necessary to 

pump only the pretreatment chamber if the Singulair 

‘system has been serviced at regular 6-month intervals. If 

service has been interrupted for an extended period of 

time, or if mud or toxic material is present, it may be 

necessary to pump out the entire system. When pumping, 

it is not necessary to wash down the compartments unless 

significant quantities of grease, hair, fibers, mud, toxic 

substances or biologically untreatable materials are 

present. The following chart provides volumetric 

capacities within each Singulair system: 

  

SYSTEM CAPACITY 

Singulair Pretreatment Total 

Model Chamber System 

500 GPD 450 Gallons 

750 GPD 550 Gallons 

1000 GPD 1000 Gallons 

1250 GPD 1250 Gallons 

1500 GPD 1500 Gallons 

1300 Gallons 

1600 Gallons 

2300 Gallons 

2850 Gallons 

3400 Gallons     
  

HOW TO PUMP THE SINGULAIR SYSTEM 

A complete Singulair system pumping procedure is listed 

below. Prior to tank pumping, contact the Norweco 

distributor to obtain complete information on equipment 

removal and reinstallation. 

1. If any portion of the Singulair system requires pumping, 

contact a tank pumping service licensed by the local 

regulatory agency. The septage or biosolids from the 

system must be removed and disposed of in a manner 

consistent with federal, state and local regulations. 

NEWEzo. 
NORWALK WASTEWATER EQUIPMENT COMPANY 

220 REPUBLIC STREET 
NORWALK, OHIO, USA 44857-1196 
TELEPHONE(419)668-4471 
FAX(419)663-5440 

. Refer to the “System Capacity” table and advise the 

pumping service what volume of liquid is to be 

removed from the system. 

. For pumping the pretreatment chamber only, remove 

the pretreatment chamber access cover and insert a 

suction hose into the chamber. Lower the hose until it 

contacts the bottom of the tank. Withdraw the hose 

approximately 2" and connect the opposite end to the 

pump being used to evacuate the chamber. 

. Break up the scum mat to facilitate pumping. Activate 

the pump and remove the pretreatment chamber 

contents. It is not necessary to wash down the 

sidewalls or tank bottom. 

. If the solids in the chamber are so concentrated that 

the suction hose cannot withdraw them, tank contents 

may be back-flushed to break up the solid matter. 

. If special circumstances require the total system to be 

pumped, contact the local Norweco Singulair 

distributor. Each aerator and Bio-Kinetic system must 

be removed for full access to all chambers and to 

prevent damage to components. 

Note: Access to the contents of the aeration and 

clarification chambers of Singulair systems should be 

made only through an aerator mounting casting. Never 

insert the hose through the Bio-Kinetic system 

mounting casting. 

. A Singulair system that has been inactive for an 

extended period of time or that has accumulated mud 

or dirt during installation may have to be washed down 

with fresh water and pumped out. This process may 

have to be repeated for proper system operation. 

. After pumping, fill all chambers to capacity with water. 

Return all aerators, Bio-Kinetic systems and access 

covers to their proper locations, as outlined in the 

Singulair Service Manual. Be sure each control center 

selector switch is in the “automatic” position, and each 

enclosure is secured with a tamper evident seal. 

Following tank pumping, no system adjustments are 

necessary for biological treatment to continue. Semi- 

annual service inspections by a factory-trained Norweco 

service technician should be conducted to insure long 

term system performance. 

DISTRIBUTED LOCALLY BY: 

Norweco®, Singulair®, Modulair®, Travalair®, Microsonic®, Lift Rail®, Posaprime®, Bio-Kinetic®, Bio-Sanitizer®, Bio-Neutralizer®, and Bio-Static® 

are registered trademarks of Norwalk Wastewater Equipment Company, Inc. 
©MCMXCVII NORWECO, INC.  
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the 2Ist Century 

Buildings that are more 

energy-efficient, comfortable, 

and affordable...that's the 

goal of DOE's Office of Building 

Technologies Program. 

To accelerate the development 

and wide application of energy 

efficiency measures, the 

Building Technologies Program: 

- Conducts RED on technologies 

and concepts for energy effi- 

ciency, working closely with 
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manufacturers of materials, 
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builders and buyers of homes 

and commercial buildings 
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EYHiBiT #1 

WHOLE-HOUSE 
VENTILATION SYSTEMS 

Improved control of air quality 

PURPOSE OF VENTILATION 

All homes need ventilation—the exchange of 

indoor air with outdoor air—to reduce indoor 

moisture, odors, and other pollutants. 

Contaminants such as formaldehyde, volatile 

organic compounds (VOCs), and radon that may 

cause health problems can accumulate in 

poorly ventilated homes. Inadequate ventilation 

allows unpleasant odors to linger. Excess 

moisture generated within the home needs to 

be removed before high humidity levels lead to 

physical damage to the home or mold growth. 

VENTILATION STRATEGIES 

To ensure adequate ventilation, the American 

Society of Heating, Refrigerating and 

Air-Conditioning Engineers, Inc. (ASHRAE) 

says that the living area of a home should be 

ventilated at a rate of 0.35 air changes per 

hour or 15 cubic feet per minute (cfm) per 

person, whichever is greater. 

Natural ventilation—uncontrolled air 

movement into a building through cracks and 

small holes (infiltration) and through vents 

such as windows and doors—is the traditional 

method of allowing fresh outdoor air to 

replace indoor air. Nowadays, because of 

central heating and cooling, as well as the 

desire for privacy, people tend to make little 

use of windows for ventilation, so infiltration 

has become the principal mode of natural 

ventilation in homes. Unfortunately, a home's 

natural infiltration rate is unpredictable and 

uncontrollable because it depends on the 

home’s airtightness, outdoor temperatures, 

wind, and other factors. During mild weather, 

some homes may lack sufficient ventilation for 

pollutant removal. Tightly built homes may 

have insufficient ventilation at most times. 

Homes with high infiltration rates may 

experience high energy costs. Also, infiltration 

may allow contaminated air to enter from a 

polluted area such as a garage or crawlspace, 

or may not ventilate the house uniformily. 

Whole-house ventilation—use of one or more 

fans and duct systems to exhaust stale air 
and/or supply fresh air to the house—can 

better control the exchange of indoor air with 

outdoor air. Energy experts often quote the 

axiom, “seal tight, ventilate right” as their 

recommended approach to house ventilation. 

This axiom implies that houses should be 

tightly sealed to reduce infiltration, and a 

whole-house ventilation system installed to 

provide fresh air and remove pollutants when 

and where needed, in a controlled manner (i.e., 

in amounts needed) that does not negatively 

impact indoor air quality, building 

components, or heating and cooling bills. 

Spot ventilation—the use of localized exhaust 

fans (e.g., kitchen range and bath fans) to 

quickly remove pollutants at their source—is an 

important tool to improve air quality whether 

natural or whole-house ventilation strategies 

are used. Spot ventilation improves the 

effectiveness of ventilation systems by 

removing pollutants at their source as they are 

generated and should be an integral part of any 

whole-house ventilation design. In addition to 

its whole-house ventilation requirement, 

ASHRAE recommends intermittent or 

continuous ventilation rates for bathrooms and 

kitchens as alternatives to operable windows: 

50 and 20 cfm for bathrooms and 100 and 

25 cfm for kitchens, respectively.  



  

  

WHOLE-HOUSE VENTILATION SYSTEM DESIGNS 

The decision to use whole-house ventilation is typically 

motivated by concern that natural ventilation is not providing . 

adequate air quality, even with source control by spot 

ventilation. Whole-house ventilation systems are usually 

classified as exhaust ventilation if the mechanical system 

forces inside air out of the home, supply ventilation if the 

mechanical system forces outside air into the home, or 

balanced ventilation if the mechanical system forces equal 

“quantities of air into and out of the home. 

v" EXHAUST VENTILATION SYSTEMS 

Exhaust ventilation systems work by depressurizing the 

building. By reducing the inside air pressure below the outdoor 

air pressure, they extract indoor air from a house while make- 

up air infiltrates through leaks in the building shell and through 

intentional, passive vents. 

Exhaust ventilation systems are relatively simple and 

inexpensive to install. Typically, an exhaust ventilation system 

is composed of a single fan connected to a centrally located, 

single exhaust point in the house. A preferable design option is 

to connect the fan to ducts from several rooms (preferably 

rooms where pollutants tend to be generated, such as 

bathrooms). Adjustable, passive vents through windows or 

walls can be installed in other rooms to introduce fresh air 

rather than rely on leaks in the building envelope. However, 

their use may be ineffective because larger pressure differences 

than those induced by the ventilation fan may be needed for 

them to work properly. Spot ventilation exhaust fans installed 

in the bathroom but operated continuously can represent an 

exhaust ventilation system in its simplest form. 

Exhaust ventilation systems are most applicable in cold 

climates. In climates with warm humid summers, 

depressurization can draw moist air into building wall cavities, 

where it may condense and cause moisture damage. 

One concern with exhaust ventilation systems is that they may 

draw pollutants, along with fresh air, into the house. For 

example, in addition to drawing in fresh outdoor air, they may 

draw in radon and molds from a crawlspace, dust from an attic, 

fumes from an attached garage, or flue gases from a fireplace 

or fossil-fired water heater and furnace. This can especially be 

of concern when bath fans, range fans, and clothes dryers 

(which also depressurize the home while they operate) are run 

when an exhaust ventilation system is also operating. Also, 

exhaust ventilation systems can contribute to higher heating 

and cooling costs compared with heat-recovery systems 

because exhaust systems do not temper or remove moisture 

from the make-up air before it enters the house. 

  

  

CENTRAL VENTILATION STRATEGIES 
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v SuppPLY VENTILATION SYSTEMS 

Supply ventilation: systems work by pressurizing the building. 

They use a fan to force outside air into the building while air 

leaks out of the building through holes in the shell, bath and 

range fan ducts, and intentional vents (if any exist). 

As with exhaust ventilation systems, supply ventilation systems 

are relatively simple and inexpensive to install. A typical supply 

ventilation system has a fan and duct system that introduces 

fresh air into usually one, but preferably several rooms of the 

home that residents occupy most often (e.g., bedrooms, living 

room), perhaps with adjustable window or wall vents in other 

rooms. Supply ventilation systems allow better control of the air 

that enters the house than do exhaust ventilation systems. By 

pressurizing the house, supply ventilation systems discourage 

the entry of pollutants from outside the living space and avoid 

backdrafting of combustion gases from fireplaces and 

appliances. Supply ventilation also allows outdoor air introduced 

into the house to be filtered to remove pollen and dust or 

dehumidified to provide humidity control. 

Supply ventilation systems are most applicable in hot or mixed 

climates. Because they pressurize the house, supply ventilation 

systems have the potential to cause moisture problems in cold 

climates. In winter, the supply ventilation system causes warm 

interior air to leak through random openings in the exterior wall 

and ceiling. If the interior air is humid enough, some moisture 

may condense in the attic or cold outer parts of the exterior 

wall where it can promote mold, mildew, and decay. 

Like exhaust ventilation systems, supply ventilation systems do 

not temper or remove moisture from the make-up air before it 

enters the house. Thus, they may contribute to higher heating 

and cooling costs compared with heat-recovery systems. 

Because air is introduced in the house at discrete locations, 

outdoor air may need to be mixed with indoor air before delivery 

to avoid cold air drafts in the winter. An in-line duct heater is 

another option, but it will increase operating costs. 

v" BALANCED VENTILATION SYSTEMS 

Balanced ventilation systems neither pressurize nor 

depressurize a house if properly designed and installed. Rather, 

they introduce and exhaust approximately equal quantities of 

fresh outside air and polluted inside air, respectively. Balanced 

ventilation systems are appropriate for all climates. 

A balanced ventilation system usually has two fans and two 

duct systems and facilitates good distribution of fresh air by 

placing supply and exhaust vents in appropriate places. Fresh 

air supply and exhaust vents can be installed in every room, 

but a typical balanced ventilation system is designed to supply 

fresh air to bedrooms and living rooms where people spend the 

most time, and exhaust air from rooms where moisture and 
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pollutants are most often generated (kitchen, bathrooms, and 

perhaps the laundry room). Some designs may use a single- 

point exhaust. Because they directly supply outside air, 

balanced systems allow the use of filters to remove dust and 

pollen from outside air before introducing it into the house. 

Balanced systems are usually more expensive to install and 

operate than supply or exhaust systems because they require 

two duct and fan systems. Like these other systems, balanced 

ventilation systems do not temper or remove moisture from the 

make-up air before it enters the house and thus may contribute 

to higher heating and cooling costs compared with heat- 

recovery systems. Like supply ventilation systems, outdoor air 

may need to be mixed with indoor air before delivery to avoid 

cold air drafts in the winter. 

YE VENTILATION SYSTEMS J 

STOTT ads 3 Feat. A special type of balanced ventilation system 

recovery unit to the basic design. A heat-recovery unit reduces 

the heating and cooling costs of ventilation by transferring 

heat from the warm inside air being exhausted to the fresh but 

cold outside air in the winter, and vice-versa in the summer. 

Comfort is also improved because the supply air is tempered 

before delivery, reducing drafts. Some heat-recovery systems 

also transfer moisture—an advantage in warm, humid climates 

in the summer and cold climates in the winter. 

Balanced ventilation systems with heat recovery are more 

costly to install than balanced systems without heat recovery 

because heat-recovery systems require more powerful fans that 

use more energy to overcome the air resistance of the heat 

exchanger. 

Balanced, heat-recovery units are most cost effective in 

climates with extreme winters or summers, and where fuel 

costs are high. In mild climates, the cost of the additional 

electricity consumed by the fans may exceed the energy 

savings from not having to heat and cool the air introduced by 

the ventilation system. 

Heat-recovery systems require more maintenance than other 

whole-house ventilation systems. They need to be cleaned 

regularly to prevent deterioration of ventilation rates and heat 

recovery, and to prevent growth of mold and bacteria on heat 

exchange surfaces. When warm, moist air is cooled, 

condensate forms on cool surfaces and must be drained from 

the heat-recovery system. In cold climates, very cold air 

brought into a heat-recovery system can cause frost formation 

| 
WHOLE-HOUSE VENTILATION SYSTEMS 

in the heat exchanger. Because frost buildup reduces 

ventilation effectiveness and can damage the heat exchanger, 

heat-recovery systems must have devices to deal with frost. 

INTEGRATION WITH FORCED-AIR HEATING AND AIR 

CONDITIONING SYSTEMS 

Integrating whole-house ventilation systems into heating and 

air conditioning systems can reduce the installation cost of the 

ventilation system by making use of existing fans and ducts to 

distribute fresh outdoor air throughout the house. Another 

advantage of some integrated designs is that fresh air can be 

effectively mixed with indoor air to alleviate drafts. 

Most approaches are supply ventilation designs that introduce 

ventilation air into the return side of the forced-air duct system, 

although some introduce air into the supply side. To be most 

effective, heating and cooling ductwork must be airtight or 

located within the conditioned space of the house. 

Several design issues must be addressed, the solutions to 

which often come at the cost of increased system complexity. 

» Ventilation systems that use the air handler fan tend to 

provide the most mechanical ventilation in the winter, when 

the cost of tempering outside air is highest and it is least 

needed because natural ventilation is usually greatest. 

Ventilation systems that use the air handler fan also tend to 

provide the least mechanical ventilation when it is most 

needed. On mild days, the heating and cooling system may 

not operate when the amount of natural infiltration is minimal. 

To compensate for this, a controller can be used to turn the air 

handler fan on for a short period of time during each hour that 

the air handler fan does not operate for heating or cooling. 

Running a large air-handler fan can be noisy and expensive. 

One solution is to use a more expensive variable-speed air 

handler fan that operates at a low speed when heating or 

cooling is not needed. This approach may require a motorized 

damper to keep the ventilation rate nearly constant when the 

fan operates at different speeds. Another solution is to use a 

smaller, separate fan to pull outdoor air into the ductwork and 

distribute it throughout the house. : 

Duct systems that distribute heated and cooled air effectively 

when the air flow rate is 800 cfm or more may distribute it 

poorly when the flow rate is dropped to 100 cfm or less.  



  

CONTROLS 

Ventilation experts usually recommend that whole-house 

ventilation systems be designed to operate automatically so 

that fresh air is supplied to the house without occupant 

intervention. An on-off control may also be required by codes. 

v Continuous ConTRoL 
Some experts recommend continuous ventilation to simplify 

controls and to avoid unhealthy indoor air for the several hours 

it may take a system to flush out pollutants after having been 

off for an extended time. If pollutants continuously released 

from furnishings or building materials are the principal 

concern, continuous ventilation is most effective. 

v" PROGRAMMABLE TIMER 

Rather than operate a whole-house ventilation system 

continuously, a programmable timer can be employed to operate 

the system intermittently for a selected period of time each day. 

To provide equivalent ventilation, such a system must have a 

higher capacity than one that operates continuously. 

v Occupancy ConTROL 
Some experts recommend that whole-house ventilation 

systems be controlled to provide fresh air only when 

occupants are home to minimize costs. If the occupants and 

their activities are the principal cause of indoor air pollution, 

occupancy-based ventilation controls can be most effective. 

Detecting occupancy is difficult. Motion detectors are effective 

unless the occupants are sitting or sleeping quietly or are out 

of the view of the sensor. Good coverage may require one or 

more motion detectors in each room. Carbon dioxide sensors 

can be effective but are expensive. Setting the detection level 

may be difficult because a sleeping person gives off little 

carbon dioxide. Thus, it is difficult to distinguish between a 

house with sleeping people and one that is unoccupied. 

v Low-Hien Switch 
A two-speed fan installed in a whole-house ventilation system 

might be controlled by a low-high switch. This allows the 

ventilation fan to provide a low level of ventilation 

continuously, but provides the occupant with the capability to 

boost the ventilation rate if needed. 

v" LABELING 

If a ventilation control switch is used, it should be labeled to 

provide clear guidance for its proper operation. For example, it 

might be labeled to say “This switch controls the ventilation 

system. It should be ON whenever the home is occupied.” 

WHOLE-HOUSE VENTILATION SYSTEMS 

DESIGN AND INSTALLATION CRITERIA 

v Fans : 
Noise is a major reason people avoid using ventilation systems. 

Fans used in whole-house ventilation systems and installed 

inside the house should be quiet (less than 2 sones, but 

preferably less than 1 sone) or installed remotely outside the 

living space so that the noise caused by their operation is not 

perceived. 

A significant part of the operating cost associated with a 

ventilation system is the electricity used to operate the fan. 

Energy-efficient fans should be used to reduce these costs. 

Fans should be sized and selected to provide necessary air 

flows based on the type, length, and design of the duct 

system. Fans selected for whole-house ventilation systems 

should be manufactured for continuous operation and long life 

(greater than 10 years), and installed in a location that is easily 

accessible for regular maintenance. 

v Ducts 
The most efficient ventilation ducts are smooth, short, straight, 

and properly sized. Smooth sheet metal ducts offer low airflow 

resistance. Because corrugated ducts have greater flow 

resistance, it is important to keep them as short as possible— 

stretch the corrugated material to its full length and cut off the 

excess. Minimize the number of elbows. Provide adequate 

support. Use mechanical fasteners and sealants (preferably 

duct mastic) at all joints. Ducts located outside the conditioned 

space should be insulated. 

v" Duct TERMINATIONS ; 
Ducts expelling water vapor or other pollutants must exhaust 

directly to the exterior—never into attics or crawlspaces prone 

to moisture problems. Use wall caps or roof jacks with flap 

dampers, screens, or both to deter access and to reduce air 

infiltration. Unless they are already integrated into the system 

(e.g., wall cap with flapper), equip ventilation ducts with 

backdraft dampers at or near the insulated building boundary. 

v" Inpoor AIR CIRCULATION 

Indoor air must be free to flow between supply and return 

ports of whole-house ventilation systems. If a supply and 

return port is not installed in every room, then through-the-wall 

transfer grills should be installed above doors in rooms with 

doors that are often closed, or the doors should be undercut to 

facilitate air flow. |  



WHOLE-HOUSE VENTILATION SYSTEMS 

STEPS FOR DESIGNING A WHOLE-HOUSE 6. Incorporate spot ventilation (i.e., exhausts in 

VENTILATION SYSTEM kitchens, bathrooms, and other rooms where 
1. Air seal the house as much as reasonably 

For more information, contact: 

Energy Efficiency and 
Renewable Energy 

Clearinghouse (EREC) 
1-800-DOE-3732 
www.eren.doe.gov 

Or visit the Building 

Technologies Program 
Web site at 

www.eren.doe.gov/buildings 

Or refer to the Builder's Guide 

Energy Efficient Building 
Association, Inc. 

952-881-1098 
www.eeba.org 
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U.S. Department of Energy by: 

Southface Energy Institute 

404-872-3549 

www.southface.org 

U.S. Department of Energy’s 

Oak Ridge National 

Laboratory 

Buildings Technology Center 

865-574-5206 

www.ornl.gov/btc 

U.S. Department of Energy’s 

National Renewable Energy 

Laboratory 

303-275-3000 

www.nrel.gov/buildings 
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or usefulness of any information, 
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disclosed. The views and opin- 

ions of authors expressed herein 

do not necessarily state or reflect 

those of the United States gov- 

ernment or any agency thereof. 

possible, especially the foundation, garage, 

or other spaces from which polluted air could 

be drawn. 

Choose building materials, paints, 

furnishings, etc., to minimize emissions of 

VOCs and other pollutants. 

. Select a general ventilation design strategy 

appropriate for the climate. Consider the type 

of heating and cooling system to be 

installed, operating costs of the ventilation 

system, impact of the ventilation system on 

heating and cooling operating costs, 

installation costs, and the desire or need for 

filtered air (an important consideration for 

people with asthma, allergies, and other 

environmental sensitivities). Ensure that 

depressurization will not lead to moisture 

damage in wall cavities in humid climates or 

introduction of pollutants from outside the 

house, and that pressurization will not lead 

to moisture problems in cold climates. 

Determine the house’s ventilation 

requirements by consulting ASHRAE and 

local codes. A continuous ventilation rate of 

50 to 100 cfm is typical. 

Design the whole-house ventilation system 

and select appropriate equipment and 

controls to meet the determined ventilation 

requirement. In developing the design, keep 

operating costs (especially fan costs) as low 

as possible. Keep in mind the contribution of 

natural ventilation to a house’s ventilation 

requirement. Avoid providing excess 

ventilation because it can increase heating 

and cooling costs without significantly 

improving air quality. 

Printed with a renewable-source ink on paper containing at least 

50% wastepaper, including 20% postconsumer waste. 
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pollutants are produced) and/or separate 

spot ventilation systems in the design, 

following ASHRAE recommendations and 

local building codes to control moisture and 

pollution generation at their source. 

Include both sensible and latent loads 

induced by the ventilation system in 

calculations for sizing heating and cooling 

equipment. 

. After installation, balance and test the 

system. Make sure ventilation ducts are 

airtight, design air flows are achieved, control 

systems work as intended, and controls are 

clearly and permanently labeled with 

operating instructions. Provide a 

homeowner's manual that covers operation 

and maintenance details, especially for heat- 

recovery ventilation systems and systems 

with filters. 

Consider hiring a specialist to select and 

design the whole-house ventilation system. 

Ideally, one engineer should design both the 

ventilation system and the heating and 

cooling system, especially if the ventilation 

system is to be integrated with the heating 

and cooling system. 

 



KitchenAid®: Dishwasher Drawer Page 1 of 2 

PRODUCTS 
  

Home > Products > Dishwasher Drawer 

Drawer Dishwasher | Single Drawer Dishwasher 

System | Architect ® Series | 5 Cycles | 3 Options > PRODUCT FEATURES > WARRANTY > SUPPORT 
  

One of newest innovations, the single drawer dishwasher 

offers you endless new ways to configure your kitchen 

and recreational spaces. The compact, powerful wash 

system and flexible loading options deliver the 
performance you'd expect from a KitchenAid® 

dishwasher. It has enough room to hold large pots and 

pans and average-sized cookie sheets - with room to 

spare. Plus, this model is panel-ready so you can adda 

custom panel to match the rest of your kitchen décor. 

(Panels must be purchased separately. Prices below 

reflect the MSRP for the base unit and front exterior 

panels.) 

Available in: 

i! Panel Accessory | KUDDO1SSPA Black | KUDDO1SSBL 
MSRP*: $779.00 MSRP*: $779.00 

[[JWhite | KUDDO1SSWH 
MSRP*: $779.00 

PRODUCT FEATURES 

ENERGY STAR® Qualified - Requires 33% Less Energy 

Panels Must Be Purchased Separately ; 

5 e Put individual drawers throughout your kitchen, or place 

bar, breakfast nook or guest suite. 

HEAVY, NORMAL, LIGHT/CHINA, An efficient choice for small households or for cooks who 
QUICK CLEAN, RINSE they prep. In highly active kitchens, the drawer design m 

3 clean small loads (e.g., breakfast dishes, stemware). 

With cycle selections from Heavy to Quick Clean, you get 

ENERGY ; similar to those of a full-size dishwasher. 

STARS ™ Removable rack inserts provide room to separate plates ¢ 
Qualified tines are spaced to keep items from lying on top of each 

LOADING FEATURES better water coverage and promoting efficient drying. 

. Four fold-down cup shelves and a removable two-piece si 
Capacity 5 PLACE SETTINGS provide added flexibility. 

PERFORMANCE 

Number of 

Cycles 

Cycles 

Cycle 

Options 

Cup % Have a dishwasher on either side of the sink to keep ever 

Shelves v reach - with little or no bending required. 

DESIGN 

Sound 
Reduction Whisper Quiet Ultima™ 

System 

DIMENSIONS** 

Depth 22 7/16 in. 

Height 16 3/32 in. 

Width 23 7/16 in. 

ELECTRICAL 

15 OR 20 Ampere, 120 Volts, 60 

Hertz (1/second). AC-ONLY. USE 

COPPER WIRE ONLY. GROUNDED 

CIRCUIT IS REQUIRED. A TIME- 

ASHER%20DRAWER& catego... 5/1/2006  
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DELAY FUSE OR CIRCUIT 

BREAKER AND SEPARATE CIRCUIT 

IS RECOMMENDED. 

WARRANTY 

All KitchenAid® major appliances come with outstanding warranties that back up the 

premium quality of our products. 

. y x | warranty 

For more information or complete warranty details on KitchenAid® major 

appliances, please call Customer Service at 1-800-422-1230. 

SUPPORT 

Product Literature Service Plans Additional F 

manufacturers warranty ends. e Email Ci 
eo Call Cus 

> Learn More 1-800-4 

> Get a quote 

7 Use & Care Guide Enjoy continued coverage after your 

To view and print these documents, you will need 

Adobe® Acrobat® Reader®. 

*Manufacturer’'s Suggested Retail Price. Dealer alone determines actual price. 

**Dimensions shown are for planning purposes only. For complete information, see Installation Instructions packed wi 

***Countertop appliances and cooks tools only. Excludes microwave ovens and major appliance accessories. 

Customer assistance is available. Email our Customer Experience Center or call us at 1-800-422-1230 for 
major appliance questions or 1-800-541-6390 for countertop appliance questions. 

U.S. SITE = Select Another Country Site | About KitchenAid | Contact Us | Careers | Site Map | Privacy Policy | Terms of Use 

® Registered trademark/™ Trademark/the shape of the mixer is a trademark of KitchenAid, U.S.A. ©2006. All Rights Reserved. 
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Every ASKO washer 
is EnergyStar rated. 

Washers & Dryers 

The real world calls for life-sized laundry 

solutions. 

When ASKO does the laundry, you get outstanding 

results, plus you also get something extra. ASKO 

Washers and Dryers are designed to clean like no 

other, all while using less electricity, water, and 

detergent too. With features such as stainless steel 

drums that never rust or corrode, and our innovative 

self-contained water heaters for the most precise 

temperature control possible, ASKO sets a new 

standard for clean no matter which setting you 

choose. And every ASKO appliance is backed by the 

best warranty anywhere. Laundry never had it so 

good. 

ASKO ULTRACARE " LAUNDRY 
2006/2007 DESIGN CONTEST 

View Entry Form & Rules 

Entries must be received by March 15. 2007 

ASKO L aumdry Care:S imply the Best. 

e Manufactured in Sweden; read the ASKO story 

e ISO-certified factory for manufacturing, customer 

care and environmental protection 

e Every ASKO is tested before it leaves the factory 

e Building home appliances since 1950 

e Sold in more than 30 countries 

e ASKO washers exceed ENERGY STAR® guidelines; 

see ENERGY STAR chart 

* Numerous awards for performance and design 

innovation; see ASKO awards 

e Support for North America provided by more 

than 1,200 authorized service companies 

¢ The industry's only bumper-to-bumper, 

no-worry warranty; see warranty details 

- 3-year full parts and labor 

—- 5-year limited parts 

- Lifetime on stainless steel tank 

Page 1 of 1 

  

Combination Washer/Dryer 

WCAM1812 - Seamless transition 

from washing to drying, loads of 

features all packed into one hard- 

working, space-saving appliance. 

W6000 Series Washers 

W6021 - Conventional controls 
with unconventional performance, 

access to eleven programs. 

W6461 - Easy-to-use controls 

with an LED window, adjustable 

spin speeds up to 1,600 rpm. 

T700 Series Dryers 

T711 - A great match for an ASKO 

W6021 or W6461 washer. 

T721 - The most economical dryer 

available with an internal moisture 

condenser. 

T731 - SensiDry™ energy-saving 

program, the perfect match for the 

W6461 washer. 

T741 - Internal moisture 

condenser dryer with SensiDry™ 

energy-saving program. 

Home | Dishwashers | Washers & Dryers | Where to Buy | Customer Care | About ASKO | Contact ASKO 

Copyright © 2005 AM Appliance Group. All rights reserved. Terms of Use | Privacy Policy  
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WARRANTY 

  
Every ASKO washer 
is EnergyStar rated. 

Page 1 of 2 

EF Pare Na 

ASKO T731 Orver 

The perfect match for the ASKO W6461 washer, with 

SensiDry™ energy-saving program. 

The T731 dryer is a perfect match for the W6461 

EasyControl washer, with its matching control panel. 

Simply turn the dial to select a program. When you 

press an option button, the LED display will show you 

the setting for that option (for example, delayed start 

time). While the program is running, the LED will show 

the time remaining for the timed dry programs. The 

T731 is equipped with SensiDry technology to prevent 

over-drying and save energy by ending the dry cycle 

when the clothes are dry. This dryer also has an anti- 

crease program. The drum rotates periodically for up to 

two hours after the wash program is finished to help 

keep wrinkles from setting in. 

When paired with an ASKO washer, it can be installed 

anywhere you have water, electricity, and outside 

venting - in a utility room, stacked in a closet, or under 

kitchen countertops. 

Feature Highlights 

e EasyControl™ provides easy access to drying programs 

and customizable options 

e SensiDry™ measures temperature and humidity to 

prevent over-drying and reduce wrinkles 

e Six drying programs: 

4 Automatic -- Heavy, Normal Dry, Delicate, Iron Dry 

2 Additional -- Timed Drying, Air (Fluff) Drying 

e Available in white with a white control panel, titanium, 

titanium-stainless or stainless steel with a titanium 

control panel to match the W6461 control panel 

Dimensions 
  

Height: 33-112" - 34-1/2" 
  

Width: 23-7/16" 
  

Depth with Door Open: 46-1/16" 
  

Depth with Door Closed: 24-7/16" 
  

Control Panel view control panel functions 
  

  

Contact ASKO 

<p Printable Page View 

T731 

Colors 3 

ASKO Resources 

Customer Care 

Brochure/Design Guide 

Awards & Accolades 

EnergyStar Partner 

Download Manuals 

Register My Appliance 

This dryer, when paired with an 
ASKO washer, can save you 

about $300 a year on electricity, 
water, bleach, and detergent. 
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Standard ASKO Dryer Features 

e Butterfly Drying™ System that reduces wrinkles and 

extends motor life 

» Large capacity, stainless steel drum also reduces 

wrinkles and won't snag clothing 

* Anti-crease program 

* Drying 20-year life expectancy 

e Cleanable fan reduces need for service calls 

e Double lint filter covers entire door 

e Stacking kit included for ASKO washer 

¢ Timed drying program (5-90 minutes) 

e Includes 220 V, 20amp receptacle for ASKO washer 

Uses standard US dryer cord (not included) 

e Every unit tested at factory 

Home | Dishwashers | Washers & Dryers | Where to Buy | Customer Care | About ASKO | Contact ASKO 

Copyright © 2005 AM Appliance Group. All rights reserved. Terms of Use | Privacy Policy 
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