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Foreword



The voice of the informed homeowner has, until now, been a missing part of the publishing world. There exists sizable literature about sustainable home building and design from the point of view of experts: people who make their living doing this work as well as teaching and writing about it. And all too often, that perspective lapses either into technical jargon that leaves the ordinary reader behind or into dry evaluations of performance measures that puts all but the most dedicated enthusiast to sleep.

Melissa Rappaport Schifman avoids both of those pitfalls in this book. She writes clearly and succinctly in a prose style that holds the reader’s interest and conveys content in words that even those who have no prior experience with sustainability will understand. Her perspective also shows how homeowners have as much responsibility for decision-making as their architects and builders, needing to know when to support a design idea or technical solution and when to say no to it.

That give-and-take between homeowner and architect/builder differs from the way in which we typically consume products and services. When buying something, we usually choose from existing options already determined by their designers and producers, whom we may never meet and who rarely have an opportunity to tailor their offerings to fit our individual needs. Building or renovating a home does not work that way. A home’s creation involves an interaction between homeowner and architect/builder that always results in a custom solution for a specific site and program. Because of that, the more informed the homeowner, the better the results.

This is what makes this book so valuable to homeowners wanting to live in healthier, less wasteful, and, as Schifman phrases it, more soulful ways. Who doesn’t want to live like that? And yet despite all the progress we have made in cleaning up our physical environment in the developed world, we remain exposed to unhealthy conditions, from contaminants in our drinking water to pollutants inside our buildings; wasteful systems, from inefficient appliances to leaky windows; and unpleasant surroundings, from fake materials to flamboyant facades.

This book serves as an excellent antidote to that excessiveness. In a series of tables labeled “dollars and sense,” Schifman lays out the sustainability strategies in a number of areas and summarizes their cost implications and whether it makes sense to invest in them. The text in those tables has a refreshing directness, with capital letters letting the reader know, in no uncertain terms, that something is not warranted or has too long a payback period and that other ideas have huge benefits and ample reasons to just “DO IT!”

These tables make the book useful as a quick reference not just for homeowners, but also for architects, landscape architects, and contractors looking for justification—or not—for their sustainability decisions. These summaries also let the reader skim the book to see what sections to read in greater depth or to review after having read the book to remember its high-level recommendations. In our hyper-speed, time-starved world, such synopses serve a real purpose.

If you have the time, though, the text of this book will reward your reading. Schifman writes in a fluid, first-person style that carries the reader along through content that in lesser hands could get awfully dry. She has plenty of numbers to back up her claims, for example, but manages to explain the data and tie it to the larger story in a way that makes it digestible for even the most mathematically challenged.

She also doesn’t hesitate to talk about her own learning process and how some of what she once thought true turned out to be unfounded or at least unwise. That self-critical sensibility sets this book apart from those of most professionals, who typically do not share what they do not know or what they formerly advised and no longer recommend, as if expertise equals unassailability. Schifman’s candor provides a refreshing alternative to that culture. She leads the reader through her own discoveries and draws conclusions that make sense in her context, acknowledging that in other climates or with other constraints, a homeowner might make a different decision.

In the end, the reader comes away from this book not only better informed, but also more inspired to learn more about what it has to offer. The best books treat readers with respect and invite them into a conversation that they can contribute to—if only in their imagination—with the author, and this book does that. Schifman has left me convinced that we will only really achieve the sustainable future that we—and future generations—deserve if we can cut through the technical mumbo jumbo that sometimes characterizes the books written by specialists and convey this important content in a way that an ordinary person can understand and apply to the one environment in which most people have some degree of control: their own homes.

—Thomas Fisher, Assoc. AIA

Thomas Fisher, Assoc. AIA, is a professor in the School of Architecture and the director of the Minnesota Design Center at the University of Minnesota. He is a graduate of Cornell University in architecture and Case Western Reserve University in intellectual history, and was previously the Editorial Director of Progressive Architecture magazine. Recognized in 2005 as the fifth most published writer about architecture in the United States, he has written nine books, over fifty book chapters or introductions, and over four hundred articles in professional journals and major publications. Named a top-twenty-five design educator four times by Design Intelligence, he has lectured at thirty-six universities and over 150 professional and public meetings. He has written extensively about architectural design, practice, and ethics.

Fisher has written two books (Salmela Architect and The Invisible Element of Place: The Architecture of David Salmela; University of Minnesota Press, 2005 and 2011) profiling the works of David Salmela, who ranks as one of the best residential architects in the country, having won dozens of design awards and having had his work published all over the world. Schifman’s home is the only LEED gold certified Salmela-designed home.
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CHAPTER 1:

INTRODUCTION




In 2006, my husband Jim and I embarked on a journey that would take almost three years and more of our time and energy—and money—than either of us had ever imagined. Anyone who even considers building or remodeling a home knows that the number of decisions a homeowner has to make, from architects and builders to styles, materials, windows, and furnishings, can be mind-numbing.

From the beginning, we were very interested in building a “green” or “sustainable” home; I also wanted to explore LEED for Homes certification. LEED, an acronym for Leadership in Energy and Environmental Design, is the nationally accepted high-performance green building rating system. I was intrigued by LEED and wanted to understand the costs and benefits of building a LEED certified home. (See chapter 2, All About LEED.)

Why was I so interested in building a green home? I am not an architect, builder, or interior designer. I can only explain that it is part of who I am. My maternal German heritage dictates a certain efficiency in the way I live; wastefulness is not in my DNA. My Jewish upbringing taught me to engage in tikkun olam, a Hebrew phrase for repairing the world. My love for nature and the outdoors, the place where my soul is nourished, necessitates caring for Mother Earth. So the seeds of a “green” lifestyle were sown in my genes and my upbringing. But it was when I became a mother that a new, fiercely focused dedication to creating a healthy home for my family sprouted.

I believe it is our moral obligation to help make the world a better place. It’s an investment in our future and our children’s future. After we had our first child in 2004, it became even more important to think about our health as well as the long-term effects of our purchasing and consumption choices. What kind of life will our children have on this earth? In twenty or thirty years, will they be asking us what we did to stop the destruction of our resources upon which we depend? It seemed like not just the responsible route to take, but really the only route for me and our family.

So, we decided that any house we built would be as healthy and sustainable as possible and fit within our budget and program requirements. I had already been educating myself on sustainable design, going to workshops and trade shows, and subscribing to magazines and newsletters on green building. This was my opportunity to find out how the “green” products available in the marketplace would play out in a real home.

While the hundreds of books and websites that provide expert advice on green building have been indispensable at times, they did not make the process much easier. Pick up any book on green building, and your eyes will glaze over with the sheer number of things that you should do to “go green,” on a wide variety of topics: get an energy-efficient boiler, add insulation, buy recycled materials. It was overwhelming and confusing!

I pored through my extensive library of green home building guides, but I found that they were all missing something: the real story. By that I mean the process of decision-making, prioritizing against financial constraints. I had heard that building green costs more–typically 2 to 5 percent more than traditional building costs, on average. But I really wanted to know: which parts cost more? Is there anything that does not cost more, or actually costs less? And if something that costs more ends up saving us money year after year, is it worth it? How do you prioritize among those components? I began my quest to answer these questions.

Our architect and builder could give advice, but they stood to benefit financially from “green” choices that cost more up front, because their fee was a percentage of total construction costs. So they were motivated, consciously or subconsciously, to encourage us to spend more. To me, that seemed like a conflict of interest, at least in the area of objective advice. And while they were quite skilled in their field, they did not perform cost/benefit analyses for me. They are not trained to do that. I have my MBA from the University of Chicago Booth School of Business and spent several years in finance in the airline industry, so I am trained to do exactly that. So, it was only natural that I would conduct the cost/benefit analyses for my own home. Besides, we would be the ones paying the utility and maintenance bills for the next several decades.
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My green building library.

Once our home was well underway, a local builder who was designing his own home called me for guidance. When I asked why he wanted my advice (he had LEED Accredited Professionals on staff, who were well trained in green building), he answered, “Because you write the checks. As a homeowner, you are the one who has to make the decisions and prioritize them. I have a dozen friends who can give me green advice, but you have experienced green building. And that is where the rubber meets the road.”

Let’s back up: What does “going green” mean, anyway? So many companies have been jumping on the bandwagon and claiming that their product is “green.” Well … compared to what? Compared to “standard construction practice”—which is what? Is it green because it uses less material? Or does not stink so much it gives you a headache? Is it made from recycled material, or is it simply recyclable? And how do we know? Is it certified by one of the hundreds of certifying bodies? Can I trust that certification? Is being made “locally” better than being made from “rapidly renewable resources”? And the most important questions for all of our choices: is it functional, and do we like it?

Then there’s the massive topic of “sustainability.” Sustainability, which is quickly becoming an overused word like “green,” is much more holistic than green. Sustainable development is most commonly understood as defined by the United Nations (UN): “meeting the needs of the present without compromising the ability of future generations to meet their own needs.” Most of us do not know how our actions might have any effect on sustainability. In the context of building a home, it means choosing a location, technologies, and materials that do not pollute or harm our health, do not waste natural resources, are durable, and decrease the costs of operating the home. It is impossible to call one technology or material truly “sustainable” by itself. It always has to be compared to the alternative and understood in context of its use.

Why is the current state of the world not sustainable? That is the focus of many other books. Suffice it to say that while the industrial revolution brought a huge improvement in living standards, it also brought exponential human population growth—from about 2.5 billion in 1950 to over seven billion today. At the same time, our pattern of extraction, use, and waste disposal has depleted our natural resources and degraded our ecosystem that supplies us with clean air, clean water, and food—the very things we all need to survive.

While there are some examples of homes in the United States that have achieved or come close to achieving true sustainability (think zero energy, zero waste homes), it is rare, difficult, and expensive. We did not aspire to achieve this BHAG (Big Hairy Audacious Goal)1 because frankly, it sounded too hard, too expensive, and too unrealistic. Going for LEED certification seemed extremely aspirational to us at the time.

I knew I had a mountain of work ahead of me, but as I worked to prioritize our choices, I soon realized that building a sustainable home as an end goal by itself was not all that helpful. We needed a framework to guide our decision-making process. What do we really care about? What are our values? Only then could we establish goals and figure out strategies to meet those goals.

So, a homeowner first needs to decide why he or she wants to build green. Our reasons were simple and utilitarian; we had just three. I would argue that these are the only three reasons to go green—and are the cornerstones of building a sustainable home: for our health, wealth, and soul.

For Our Health. Our family’s health is our number one most important value. Our decisions were framed around three goals to ensure our home would not make us sick: clean water, clean air, and clean house. After having two babies in three years, we had learned a great deal about what is healthy and what is not—from food to personal care products to bedding, clothing, furniture, and paint. As with many consumer products that contain harmful ingredients, it was astounding to me how many “standard” construction practices have detrimental effects on our health, particularly for young children, whose little bodies are more at risk. My four-year-old daughter so wisely asked, when I told her to stay away from some hazardous cleaning chemical, “But Mommy, if it’s bad for you, why do they make that?” Good question. Animals by instinct know what not to eat. My sister’s cats would not even go in the same room as her new memory-foam petroleum-based mattress because it stunk.

For Our Wealth. Reducing annual energy, water, and maintenance costs was our secondary goal. This was a big deal to me, for three reasons. First, on the energy side, I have been fascinated by solar energy; when I lived in sunny Arizona I could not understand why we did not harness more of the sun’s clean energy—it is free and abundant. The thought of free energy got me thinking that I wanted lower utility bills. (Who wouldn’t? It just means more money to live your life!) Second, I have spent a great deal of time in my career doing cost/benefit analyses for large projects that would have a positive net present value (NPV)—meaning it is a good deal from a cash flow perspective and for our time horizon. So, here was my chance to find positive NPV projects for our house. Third, the house needed to be built to last. I have a wonderful husband who happens to not be the fix-anything handyman. So, I was convinced that the more things we could incorporate that would require very little, if any, maintenance, the more harmonious our marriage would be. (In reality, we have learned that nothing about a home is low maintenance, so that should not be anyone’s expectation.) The financial benefit is that we spend less money and time replacing things that wear out quickly. The green piece is that fewer resources are wasted.

For Our Soul. This category is about doing the right thing for the environment, and feeling good about it. The green strategies discussed here—material purchases and waste, landscaping, and location—provide neither immediate health benefits nor financial paybacks. Like separating out trash for recycling, it just makes us feel better knowing that we are reducing our ecological footprint. And to be honest, it lessens the guilt factor in building a new home. We know that collectively, if we all make changes, it can make a tangible difference. Feeling like we are part of something bigger—and part of the solution, not the problem—can feed our soul.

“Feeling good about it” rests on the premise that there is something to feel bad about how we, as humans, have been behaving as it pertains to consumption choices. While not quite pervasive across the entire American psyche, this consumption guilt is a growing trend as people become more educated about global climate change, air pollution, scarce natural resources, water pollution, and how all of this affects our food supply and health. This is where “environmentalism” actually becomes “public health-ism.”

The fact that doing the right thing is a motivating factor reflects a fundamental optimism in our future. Not only do we have to believe that one’s individual purchasing decisions can make a difference, we have to believe that humans can exist in harmony with nature. And that philosophical outlook is possibly the single best thing about the sustainability movement.

As I write this book, I know full well that building a new home is not a “green” endeavor, as it consumes so many resources to do so. There are greener methods: remodeling an existing home, for example. I do not wish to compete for a trophy in sustainability. I am only trying to unravel the layers that can overwhelm and intimidate most homeowners in trying to make more sustainable choices. Yet for all I have learned, I am still a mother and a wife and a human being, and as that person I struggle to come to terms with the damage we are doing to the very planet that sustains us.

It is my belief that change begins in the home. Our homes are extensions of who we are—from our decorating styles to eating habits to tolerance for clutter. So, as I have committed myself to sustainability for the rest of my career, I wanted to start with my own home. By having the opportunity to cultivate my passion, I have learned about the costs, the benefits, the good, the bad, and the ugly. And now, we get to live with those choices—another new perspective. So I write to share my conclusions, and hope that this makes your journey of building or remodeling your home a little easier.

____________

1 A business term coined by James Collins and Jerry Porras in their book Built to Last: Successful Habits of Visionary Companies (New York: HarperCollins, 1994).




CHAPTER 2:

ALL ABOUT LEED



The built environment has a profound impact on our natural environment, economy, health, and productivity. —The very first sentence of the LEED for Homes Reference Guide (First Edition, 2008)

On May 18, 2011, our home became the eleventh LEED certified home in Minneapolis and the thirty-second in the state of Minnesota. I had appointed myself as the LEED project manager because I wanted to understand how it all worked. We had registered the project with the United States Green Building Council (USGBC), the organization that runs LEED, and performed all the necessary requirements during the design and construction process. But even after we moved into our home in early 2009, we still needed to figure out which points we earned and submit all the documentation for final review and approval. And by “we,” I mean “me,” because I was the only one who really wanted a LEED certified home.
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So, I had to develop a plan for myself. Getting through LEED can be daunting: there are eighty-five performance standards to be met (referred to as “credits,” each with different point values); eighteen of the performance standards are prerequisites—meaning they are mandatory, and there are no points associated with them. Since I had no deadline and no boss, I decided to start a blog to write about each of the eighty-five LEED credits, deciphering what they meant and whether we earned any of the associated points. The blog, I figured, would hold me publicly accountable, so I couldn’t just quit. As I wrote about it, I would learn more, and maybe others could learn as well—that was my rationale. Plus, it would provide me the discipline I needed to get it done. To structure my time, I laid out a calendar whereby I addressed one LEED credit per day, Monday through Thursday, until I got through the whole rating system. This took about five months. Though I did not know it then, those five months of blog posts are the seedlings of this book.

Through all of my research, LEED classes and workshops, and time spent making our choices while our home was being built, I never once came across anything remotely helpful in identifying the true costs and benefits of a LEED certified home. The LEED for Homes Reference Guide (First Edition, 2008), to which I refer quite often, is a 342-page manual that could only be purchased for $249 through the USGBC website. The LEED for Homes Reference Guide lays out the rationale and performance requirements of the eighty-five LEED credits and prerequisites. There is nothing that says: “Don’t do this credit—it’s too expensive.” Or, “This credit gives you an easy two points,” or “Very expensive, but worth it.” You get the idea—I needed something like that and could not find it, so you’ll find it here, for a lot less than $249.

[image: ]

LEED Background

The United States Green Building Council (USGBC), a member-based nonprofit formed in 1993, created and manages all LEED rating systems. Initially targeting the commercial building market, the first LEED rating system was developed and unveiled in the year 2000 to help new construction become greener. Why? Buildings contribute greatly to resource depletion, accounting for 40 percent of US energy consumption, 13.6 percent of potable water use, and about 40 percent of municipal solid waste.2 The USGBC subsequently introduced LEED for Existing Buildings, LEED for Core and Shell, LEED for Interior Design, and LEED for Neighborhood Development. Each rating system has its own reference guide and requirements, though the process for each is similar. As of October, 2017, the USGBC has overseen the certification of over 92,000 buildings in 167 countries, and the trend continues to grow.3
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Each LEED rating system has its own thick reference guide. These two are for commercial buildings.

LEED for Homes was introduced in 2008 in recognition of the environmental impact of the residential sector, as distinct from the commercial sector—homes consume 22 percent of the nation’s energy. The LEED for Homes Rating System applies to homes that are newly constructed as well as existing homes that are going through a major remodel.

The LEED for Homes Rating System is built around eight credit categories of sustainable design: Innovation and Design, Location and Linkages, Sustainable Sites, Water Efficiency, Energy and Atmosphere, Materials and Resources, Indoor Air Quality, and Awareness and Education. Each of these eight categories carries a different weight in the rating system, energy being the largest (with thirty-eight points, as shown in pie chart) and therefore most important. The weight of each credit category is driven by a point system for certain planning, design, and building decisions.

Certification can be achieved at four levels, with a minimum of 45 points for base-level certification, 60 points for silver, 75 points for gold, and 90 points for platinum, out of 136 total possible points. (The newer version of LEED for Homes matches up better with the commercial rating systems, with 100 possible points, 40 needed for certification, 50 for silver, 60 for gold, and 80 for platinum.) The larger the home, the more points required to get to each threshold; conversely, the smaller the home, the fewer points needed to get LEED certified. It should be noted that any level requires that all eighteen prerequisites be met. If even one prerequisite is not met, the building cannot be certified.

When we started this process in 2008, only about five hundred homes had been LEED certified. As of October 2017, more than twenty thousand homes have been LEED certified, with 30 percent at the certified level, 30 percent at silver, 23 percent at gold, and 17 percent at platinum. My goal for our home was to reach at least silver, hopefully gold, but never platinum. I figured that those homes that reach the platinum level were simply spending too much money—paying a lot more for relatively minor benefits, just to achieve the highest level. I wanted to be at the top of the curve, not at the point of diminishing marginal returns. Ultimately, we ended up with 94 LEED points—beating the gold threshold by two and a half points (see The LEED Checklist at the end of this book for details).

[image: ]

LEED for Homes version 2008 categories and points.

Two clarifications are needed in talking about LEED. First, products are not LEED certified, but they may qualify for LEED points (often called “LEED compliant” products). If someone tells you that the product they are selling is LEED certified, they are misinformed. Second, people are not LEED certified; they are accredited—as in, I am a LEED Accredited Professional (there are over 200,000 “LEED APs”). Only buildings and neighborhoods can be LEED certified. The LEED process requires registering the project through the USGBC website and establishing a relationship with a local LEED for Homes Provider before beginning construction.4

Why LEED Certification?

The questions I am usually asked are, first, did you get anything for it? No, we did not get anything other than a paper certificate. (New Mexico has a wonderful sustainable building tax credit, and I am hoping other state legislators will follow suit. Our home would have given us almost $23,000 in tax credits, more than paying for the cost of LEED certification.5)

If we did not get anything for it … then why did we do it? Our three reasons for building a sustainable home—for our health, wealth, and soul—could have been pursued without LEED certification. So why not just build green and save the hassle and cost of actual certification? Again, three reasons:

First, the LEED for Homes Rating System is an extremely robust set of guidelines and green building principles developed by experts from many different fields in the building industry. It is holistic in both breadth and depth, but more importantly, it provides metrics by which we can define and measure our performance. These metrics help us wrap our brain around what we actually mean by building green.

Second, LEED certification requires third-party verification—which means you get the peace of mind knowing that the builder is doing what he says he’ll do. Having an owner’s advocate like that is truly beneficial, as homes are typically the biggest investment we ever make. And the truth is, if you don’t go through the certification process, you will miss something—guaranteed. In my work, I have led the LEED certification of over two million square feet of commercial projects, and we always found improvements that the architect, builder, or facilities manager had missed.

Third, many studies have shown that LEED certification increases a building’s resale value by 3 to 5 percent. Why? Because LEED certification communicates that the first two things above have been accomplished. While difficult to prove with a single-family home, it could make the difference between selling and not selling a home.

The real question everyone wants to know: How much more did you pay for LEED certification? There are really two parts to this answer. The first concerns the actual LEED fees: registration, third-party testing and verification, and certification. Those costs came to $3,075, which was paid by our builder, Streeter & Associates. In the USGBC’s list of LEED certified projects, Streeter gets the accolades for building a LEED certified home, so it made sense to them to absorb it as a marketing expense; they did not pass the cost on to us directly. Since LEED was new at the time, they were excited about being one of the first ones to go through the process. The fees are broken down as:


• USGBC: $150 registration and $225 for certification = $375.

• Green Rater: $1,800 for all third-party testing and verifications through an organization called the Neighborhood Energy Connection. Jimmie Sparks was our Green Rater; I refer to him often in this book. This included several site visits and inspections, a blower door test, a duct leakage test, a local exhaust test, a supply airflow test, irrigation verification, and energy modeling. (The Energy chapter 6 explains this all in more detail.)

• LEED for Homes Provider: $900 to Building Knowledge Inc., who verified all documentation from me, the builder, and the Green Rater. (This fee would have been substantially higher if we had used their consulting services and if I hadn’t been the project manager.)



The bigger part of the answer relates to the cost of all the green technologies and features of the home that helped us reach the gold level of LEED certification. How much more did that cost? The truth is, some materials cost less than traditional products, some cost more, and for some there was no difference. Many things that did cost more reduced our operating costs so much that we got an easy return on our investment. A few things cost more and have no financial benefit whatsoever. You’ll read more about the specific materials and their costs in subsequent chapters.

Architects and builders can be LEED’s worst enemy: they say you have to jump through all kinds of hoops, they tell the homeowner it’s going to cost 30 percent more (which is false), and they may tack a fee on top of their own just to cover their time to get up the learning curve. This is a shame, I think, because it discourages building owners from ending up with a much better product in the long run. In fact, studies have shown that LEED certified buildings have 34 percent lower CO2 emissions, consume 25 percent less energy, 11 percent less water, and cost 19 percent less to operate.6 Every study I have seen and every LEED project I have analyzed has shown a meaningful return on investment.

Now that we have lived in our home for eight years (and through some of our worst winters ever), I can actually say whether our investments that cost more have been worth it. I also know about the things we paid more for but did not get any LEED points for, but were worth it anyway. Conversely, there are things we decided against in order to keep costs down (which may or may not have given us more LEED points); in hindsight I can say which of those things I wish we had invested in, or I’m glad we did not.

So, this book is for you if you want to build to LEED standards—with or without going through the process of getting certified. It is for you if you are interested in how to prioritize green features for your own remodel; maybe you want to understand more about healthy home choices, or focus on those investments that pay for themselves. And it is certainly for you if, like me, you want to do all these things and make the world just a little bit better in the process.

____________

2 LEED Reference Guide for Building Operations and Maintenance (2013), 4, 133, 306.

3 “USGBC Statistics,” published July 1, 2016 and revised October, 2017, https://www.usgbc.org/articles/usgbc-statistics.

4 LEED for Homes Providers can be found through the USGBC website.

5 In New Mexico, a new Sustainable Building Tax Credit program was signed into law in April 2015 (Senate Bill 279) replacing the current program that had been in place since 2007. The new program reduces the amount per square foot a homebuilder or home-buyer receives. See http://www.emnrd.state.nm.us/ECMD/CleanEnergyTaxIncentives/SBTC.html.

6 US Department of Energy Study: “Re-Assessing Green Building Performance: A Post Occupancy Evaluation of 22 GSA Buildings, September 2011,” xv. http://www.pnl.gov/main/publications/external/technical_reports/PNNL-19369.pdf.
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PART I

FOR OUR HEALTH

Who wouldn’t want a healthy home? Of course we all do. The US Environmental Protection Agency (EPA) estimates we spend 90 percent of our time indoors, and much of that time is in our homes. But figuring out how to make our homes healthy can be overwhelming. As busy moms, dads, and working professionals, we do not need more on our to-do list, especially when it concerns house projects.

In 2013, I gave a “Healthy Home” talk to a group of about a hundred women. I lined up some speakers, and we spoke about how cleaning products, home furnishings, and personal care products can all cause health problems. By the end, I think many were in the “ignorance is bliss” camp and wished they hadn’t come.

The healthy home topic is one of the most difficult to wrap our brains around, for two reasons. First, it is about our own health, and can often be tied directly to illnesses—which is scary. There are many unknowns with respect to how chemicals and toxins affect our health. Why? One issue is that manufacturers of products (other than food) are not required to reveal what ingredients are included in their products. So, they often don’t, leaving us in the dark about what we are buying. Even if products were properly labeled, though, we do not fully understand the effects they have on our health. What makes a chemical poison? It can be the amount of exposure at one time (acute toxicity), or minimal exposure over a long period of time (chronic toxicity). Many are bio-accumulative—meaning they build up in our bodies over time, resulting in illnesses for which it may be difficult or impossible to definitively pinpoint a cause. According to the EPA, of the 83,000 chemicals introduced since 1915, only a very small percentage has been tested for adverse health effects.

The second reason is the very topic itself: our own homes, which are full of very personal choices and almost daily purchasing decisions. Most people do not want to tackle the healthy home issue, because they do not want their personal choices evaluated or judged. So, if you are still reading, congratulations! You have made an important step toward a healthier and more sustainable home.

Diet and exercise are often considered the primary influencers of our health. But three other components also have a significant effect: the water we drink, the things we touch that absorb into our skin, and the air we breathe. The LEED for Homes Rating System addresses only the latter under a section called “Indoor Environmental Quality,” and offers three types of strategies: source removal, source control, and dilution. Did that last sentence make your eyes glaze over? That’s what I thought, which is why I am addressing it differently. My three chapters are actually goals that provide a framework for guiding decisions, and cover more than just indoor air quality: clean water, clean air, and clean house. LEED standards are woven in where relevant.
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CHAPTER 3:

CLEAN WATER




Because of water’s pervasiveness, clean water was my number one goal in having a healthy home. We cannot live without water. The human body is more than 60 percent water. Blood is 92 percent water, the brain and muscles are 75 percent water, and bones are about 22 percent water.7 We drink water, we wash our clothes in water, and water is the main ingredient in many things like coffee, tea, and soups. We bathe in water, and absorb it into our skin.

The fact that we can go into the kitchen, turn on the faucet, and be able to safely drink the water that comes out of the tap all day, every day, without worrying, is really quite amazing. This phenomenon was practically unheard of in our not-so-distant past (like, 140 years ago), and is still merely a dream in many other countries. We can consider ourselves lucky. But that is not to say that we should not pay attention to our water and question whether or not it contains contaminants that may be harmful to our health. The Flint, Michigan, water crisis in 2014 is one example, when residents were exposed to dangerous levels of lead in their drinking water.

Where does your drinking water come from? You don’t actually have to know this to take action, but if you are curious, just check your city’s website. In Minneapolis and many of its surrounding areas, the water comes from the mighty Mississippi River. The City of Minneapolis takes water from the river and runs it through a number of processes, including filtration, disinfection, and sedimentation, in order to reduce impurities. Fluoride is added to tap water to help prevent tooth decay. A variety of tests are performed on our water throughout the treatment process. On average, five hundred chemical, physical, and bacteriological examinations are done each and every day.8

The good news about water quality is that there are federal safety standards prescribed by the EPA that limit the amount of certain contaminants in water provided by cities or municipalities. (The US Food and Drug Administration regulates bottled water.) Thanks to the Safe Drinking Water Act of 1974 (and its amendments), the EPA sets national standards, or maximum contaminant levels, to protect against health risks. Cities and municipalities that supply water must comply with these regulations. The bad news is that the standards allow for some contamination and do not address every possible contaminant.

Every year, the City of Minneapolis releases a Water Quality Report. The results of their tests show that the water quality is high and meets regulations. However, it also shows that there are a certain number of contaminants still in the water, and it does not test for everything. According to the City of Minneapolis Water Department, common contaminants include:


• Microbial contaminants, such as viruses and bacteria, which may come from sewage treatment plants, septic systems, agricultural livestock operations, and wildlife.

• Inorganic contaminants, such as salts and metals, which can be naturally occurring or result from urban stormwater runoff, industrial or domestic wastewater discharges, oil and gas production, mining, or farming.

• Pesticides and herbicides, which may come from a variety of sources such as agriculture, urban stormwater runoff, and residential uses.

• Organic chemical contaminants, including synthetic and volatile organic chemicals, which are by-products of industrial processes and petroleum production, and can also come from gas stations, urban stormwater runoff, and septic systems.

• Radioactive contaminants, which can be naturally occurring or be the result of oil and gas production and mining activities.



Pretty gross, right?! So, what can you do? To begin with, you can test your water. A digital TDS (“Total Dissolved Solids”) meter, also known as a PPM (“parts per million”) pen, reads the overall purity of your water. The lower the TDS, or PPM, the purer the water is. A reading of zero is pure H2O. Unfortunately, it does not test for biological contaminants or non-dissolvable solids, like floaties (which you might be able to detect yourself). Floating particles come in two types: inorganic—like silt or clay (which is dirty, but not all that harmful), and organic—like algae and bacteria (which can be quite harmful). The cost of a TDS meter is about $15, and it is reusable. You can also buy a full water testing kit for about $20. This is a one-time-use kit that tests the levels of pesticides, chlorine, nitrates, lead, pH level, and hardness. Either of these will help determine whether further action is needed. Your budget and construction or renovation project timing might also determine what you can do, so here are three different options.

Low Cost/Just the Basics Option: Filter just your drinking water on an as-needed basis. A Brita five-cup water filter that you keep in your fridge is about $11, and a single filter (about $5 each) can replace up to 300 bottles of water. (I am using Brita as an example; there are other good products on the market as well.) The filtration system decreases chlorine taste and odor, as well as zinc, copper, mercury, and cadmium often found in tap water. It is not designed to remove fluoride, or to purify water, but it does make water taste better.

Medium Cost Option: Get a reverse-osmosis filter for your kitchen sink and a chlorine filter for your showerhead. A reverse osmosis (RO) system is a process of purifying water through a semipermeable membrane. RO systems do the best job of getting your water closest to pure H2O, though results vary greatly across different systems. It takes time for the RO system to work and can only produce a limited amount of RO water each day—though it should be enough for drinking and cooking. RO systems have separate faucets, because the water pressure is lower and the plumbing is separate, so you would need to have the space on your counter for another water dispenser. A basic General Electric system that can be installed under a sink is $147 at Home Depot; a fancier one at Costco is $289. This should take care of your drinking water, as long as the filters are changed regularly.

For bathing, the biggest concern is the chlorine that water treatment centers add to water to eliminate bacteria. Chlorine is very damaging to skin and hair and is unhealthy to breathe in. There are many options available that attach to the showerhead (or bathtub faucet) and filter the chlorine directly, avoiding more costly whole-house filtration systems. Shower filters range in price from $20 to $40 and are fairly easy to install. (And while you’re at it, make it a low-flow showerhead to conserve water and save money.)

Highest Cost/Most Thorough Option: Whole-house carbon filtration systems filter chlorine and many other contaminants from your water at the point at which the water source is plumbed into your house. The benefit of this is that you do not need to install individual filters at each shower, bath, sink, and laundry outlet. A once-a-year service takes care of all the filtering issues at the same time, so you don’t have to worry about it the rest of the year.

This does involve hiring someone, unless you are a stellar do-it-yourselfer; hence the higher cost. The upside is that the installer will do the water testing for you to ensure the equipment is appropriately filtering your water. If the installer is any good, he or she will provide you with before and after results. Before hiring, make sure water testing is part of their standard protocol—otherwise, how will you know it works?

The cost of these systems is between $1,000 and $1,500, depending on your subcontractor. The systems come with a carbon filter to remove the organics in the water, which is primarily chlorine. What remains is about one hundred parts per million of minerals, and fluoride stays in the water. This should take care of all water needs, except drinking water.
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