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introduction

Searching for our dream home a few years ago, my wife, Mary Beth, and I knew only vaguely what we wanted—until we walked up to a slightly tired-looking brick Georgian. The place was far from trendy; in fact, it had been built back when FDR was president. There was no hot tub in the backyard, no “family recycling center,” and no skylights. It had the original kitchen, the original furniture, and even the original owner—a kind lady who had lived there since 1941. Yet as we stepped inside on that wintry day, I closed the two-inch-thick front door behind us and heard a sturdy thunk, like an old Mercedes. “This is the house,” I instantly whispered to my wife. “What are you talking about? We haven’t even been through it,” she responded. But I persisted: “I’m telling you, this is the house!”

And I was right. With Mary Beth’s enthusiastic approval, we bought the place—metal kitchen cabinets and all—the next day.

Lots of people, especially real estate agents, think they can divine exactly what a house should be in order to appeal to people. They might come up with an ideal square footage, promote a certain bedroom-to-bathroom ratio, and go on and on about the value of a deck versus a patio. I think that’s mostly nonsense. Because when it comes down to it, the only thing that’s truly important in a house is the way it feels—a place that feels solid, not tinny; a home that keeps you cool in the summer and toasty warm in the winter; a house that will stand up for the ages, rather than fall apart before the decade’s out. Whether you’re renovating a home, building an addition, or simply maintaining what you’ve got, I believe it’s a lot better to let yourself be guided by that principle rather than try to add a few haphazard things that might attract some future buyers.

More than anything, I want you to think of your house as a place to treasure and care for, not patch together. We all allow ourselves on occasion to do slipshod things to our cars, for instance, whether we skip the occasional oil change, hold off on the scheduled maintenance, or even pocket the insurance money instead of repairing that bashed-in fender. Unfortunately, too many people take the same approach to a house. Yet while a car will eventually end up on the scrap heap, a well-maintained house will only grow in value. This investment goes far deeper than simply owning a few shares of some dot-com or blue-chip stock. It’s an investment in ourselves and our quality of life. As the very symbol of family life, a house demands respect from the people that live in it.

That sense of respect is what I hope you can develop by reading this book. As you’ll discover, this is not a typical how-to volume, with tips on how to fix a broken bathroom tile, regrout a kitchen backsplash, or patch a leaky roof. There are probably plenty of those already on your bookshelf—and if you’re like most homeowners who try to wade through them, you probably find yourself lost in a bewildering vocabulary of floor joists, wall studs, R-values for insulation, and the secret coding of blueprints. It’s as if these books were written in another language. Instead, this is a book that will help you begin to understand a house in its entirety, in a language you can follow. While you may not find the exact details you’ll need for every project you want to undertake, you’ll walk away with something far more important: an intuitive understanding of your home that will empower you to make the right decisions for its future as well as for your own.

I’ll start by taking you on a tour of your house, from the ground up. We’ll look at how a house works—it’s more like a living, breathing organism than a pile of brick and lumber. We’ll untangle the mess of wiring that lies coiled behind your walls, and the plumbing that snakes its way to sinks and bathroom fixtures. We’ll focus on basements and attics, kitchens and bathrooms, rooms to live in and rooms to sleep in. And for those apartment dwellers among you, trust me—there’s an awful lot going on behind your walls that you need to know about, too. The aim is to give you a greater appreciation of the things that are covered up by paint and paper on your walls, and the systems that flow just beneath the plush carpets and polished wood of your floors. Why do you need to know these things? Because it is this unseen portion of your house that does more to make you feel comfortable and secure than any cushy sofa or swath of fabric hanging in a window ever will. And if the hidden things aren’t working properly, before long that lovely paint will be peeling off the walls and those plush carpets will be damp and moldy. Who needs that?

I began in the construction business eighteen years ago, and since then I’ve seen thousands of houses go up, and renovated countless more. I’ve worked on every aspect of the home, from sewers to shingles, from basement footings to chimney tops. What I’d like to do is share with you my sense of what a house is and how it works and help you avoid the many mistakes I’ve made over the years. Everyone wishes they had a friend in the home improvement business, whether that’s a carpenter they could trust or a hardware store guy who could really answer their questions. My aim is for you to begin to feel that way about me.

I’ll have plenty of advice for you as we move along, but first I want to tell you about what I think is the golden rule of home improvement: Whatever you do to your house, whether repairing it, maintaining it, or renovating it, you have an obligation to make sure the job gets done right. That means getting the training you need to tackle it yourself, or hiring someone qualified to do it for you. My goal when I work on a house is simply to do the best work possible. When the next person comes along to renovate in twenty or thirty years, I want him to look back and say, “Wow, the last person who worked on this really did a great job.” As a builder, I know it’s the only mark that’s worth leaving. And as a homeowner, you should have the same standards. Because, ultimately, a good home is tactile. You can feel it in the weight of the knob when you close a door, the sturdiness of the handrail as you climb the stairs, and the way the kitchen drawers glide smoothly as you pull them open. And all that translates into value, by creating a home that is a pleasure to live in. Sloppiness is always offensive, but good craftsmanship—regardless of the style, taste, or décor—is always a pleasure.

Although I hate to think about it, I know that someday, when it’s time, Mary Beth and I won’t have any trouble selling our home. The new buyers will surely quibble over our color scheme and choice in carpeting. But when that front door closes, they’ll know—as I did—that the best home really is a castle. My hope is that this book will help you turn yours into the fortress of your dreams.




chapterONE
houses

How a House Works
A home is more like a living,
breathing organism than a pile
of lumber and concrete; here’s
an anatomy lesson

I’ll admit it—to call myself an expert on matters of the home is a little presumptuous. When I think of experts, I imagine people like Stephen Hawking rather than some guy named Lou.

Yet for all of my professional life, I have indeed been involved with home maintenance and renovation. And for most of this time, what I have focused on are the mistakes that homeowners make. When I began working at a hardware store in high school, my job was to answer people’s questions—and inevitably these concerned problems that they had themselves created: Why was the new faucet that they just installed dripping? Why was the paint that they just spread on the exterior of their house now peeling? And why were the walls in their newly renovated bathroom already beginning to turn gray with mold and mildew? Everyone seemed to have drafty windows, screen doors that wouldn’t shut right, and cracks in their living room walls. I always swore that if I ever got the chance to build a house, I would build it in such a way that it didn’t have any of these problems.

I got my wish some years later during college—not an entire house, perhaps, but at least a significant portion of it. Looking for a summer occupation, a friend and I started our own company—gloriously named Home Care Services—and promptly found work doing odd jobs for his mother, who worked as a real estate broker. We fixed mailbox posts, planed the occasional closet door, and one day were called to look at a peeling deck on the back of a house new to the market. “Do whatever you can to make it look better,” my friend’s mother told us, and we set to work. Using my hardware store skills, I noticed right away that the problems seemed to extend far beyond the crackled finish. For one thing, the wood beam connecting the deck to the house appeared to be thoroughly rotted. Crawling around some more, I noticed that this connecting board as well as the structure of the deck itself were made from ordinary pine (the kind that rots) as opposed to pressure-treated wood (the kind that does not). Obviously, the deck had been built by some hapless weekend carpenter who had taken a great set of plans from a do-it-yourself manual. While that was okay, he must have skipped a few pages regarding wood selection. He’d also missed the part about pitch: The whole deck angled not away from the house, as it should have to drain rainwater, but directly toward it. After a few years of having rainwater slosh against them, both the siding of the house and the structure beneath it were beginning to decay. In short, the entire deck was junk, and worse, it was literally ruining the house.

What was to have been about a $75 deck staining job suddenly turned into a $1,500 emergency repair project—and the beginning of a crusade on my part to help people understand how to care for and maintain their homes. What causes mistakes such as this? Mostly ignorance. If things are done incorrectly—whether it’s because people are trying to save money or because they really just don’t know any better—they can create so many additional problems. That deck was a good example. At a quick glance, it looked okay. But there were two key flaws that anyone should have easily understood—the deck had the wrong pitch, and it was made with the wrong wood. Because of that, all those hours of work and all the money that had gone into it were wasted. Ironically, the repairs ended up costing far more than it would have cost to build the deck correctly the first time.

It’s not as if there are a million concepts to learn regarding a home. There are actually only a few key principles to keep in mind, which then have many easy-to-follow variations. In this sense, learning to maintain your home is a lot like learning to cook pasta. If you put the spaghetti into a pot of cold water and try to boil it from there, you end up with a big congealed mess in the pot. You do this exactly once in your life, then never again. Instead, you learn to put it in boiling water, and you come out with perfect pasta every time. With houses, as with pasta, there’s a natural logic and order in the way things should be done. Taking the time to learn this, as we’re about to do in this book, will empower you to care for your home wisely and with confidence. Before diving in, however, let’s take a quick tour of a house and focus on some basic elements.

Meet the House

We tend to think of houses as we know them as something fairly recent—dating back to the Colonial era, perhaps, or maybe all the way back to the Renaissance. Yet the origins of four walls and a roof actually go back much further than that. The first identifiable houses are some fifteen thousand years old and are indeed unique. They amounted to a cluster of homes, found in what is now Ukraine, created out of the tusks and bones of wooly mammoths (unfortunately, this is no longer a materials option). Things evolved quickly after that, and you can find references to palatial houses with swinging doors and finely polished floors worthy of a spread in Architectural Digest going all the way back to The Iliad and The Odyssey some three thousand years ago. Indeed, the desire to live in a well-crafted and comfortable house is one of the things that marks us as civilized humans—as does the frustration over not always having things in our home work and feel just the way we want them to.
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Living in Style

One of the worst things that can happen to a home is if it is renovated without any consideration given to its style. I’ve seen classic brick Georgian houses from the 1930s all but ruined by white clapboard additions, and the porches of Victorian houses made charmless when white filigree posts are replaced with square chunks of pressure-treated wood. You may think you’re improving the value of your home by building an addition or making repairs. But in my opinion, you’ve just devalued the place by about 20 percent.

We can’t all be historic preservationists, of course, but we owe it to our houses—as well as our neighbors—to renovate with care and cultivate a little respect for the style of the house, both on the outside and on the inside. To help, here’s a quick tour of some major house styles that you’ll find around the country, which are often echoed in the designs of new houses as well:

The Saltbox.

Hello, New England! This home looks like a standard two-story Colonial from the front, but it slopes down to only one story in the back.
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The Georgian.

A refinement of the Colonial style—and made popular again a century ago—this is usually built of brick with a formal and ornate entry.
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The Greek Revival.

This style first became popular in the United States in the early 1800s and can be found across the country. Look for examples both with and without pillars.
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Spanish Style.

Stuccoed exteriors and orange or red tile roofs mark these homes common throughout the South, Southwest, and West.
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The American Foursquare.

This common house found in older towns and small cities has a pyramid-shaped roof, a big front porch, and a square floor plan (hence its name).
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The Bungalow.

Built in a variety of styles, from Craftsman to Chicago, these have low-pitched gable roofs, front porches, and long, narrow floor plans.
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What exactly is a house? It’s heavy, that’s for sure, and in order to remain stable it needs to be connected solidly to the ground. If you build a house flat on the ground with nothing supporting it from underneath, all that weight will soon start shifting and sliding and the whole structure will eventually fall down. Instead, houses sit on top of foundations, which can range from fully excavated ones or shallower crawl spaces to concrete slabs. What type of foundation you have mostly depends on what part of the country you live in. If you live in the North, where the ground freezes in the wintertime, you need a full foundation or crawl space that extends down several feet to what is called the frost level or the no-freeze zone. Built this way, the foundation will be immune from all the bucking and heaving as the ground alternately freezes and thaws—an action that could otherwise buck and heave your home right off its foundation, like the losing cowboy in some real estate rodeo. If you live in the freeze-free South, your foundation is more than likely a concrete slab laid right on top of the earth, with no major excavation required. Either way, the foundation has to be set in what is called undisturbed soil, which has settled to the point where it is completely compacted. If you build it on top of a recently filled area, the soil will inevitably settle—as will your house, and in ways not likely to enhance its value.

Now comes the structure of the house, which is usually called the framing. Like the skeleton in our bodies, framing gives a house support and keeps it standing upright. When you think about it, a house has to withstand a great deal of pressure. Not only is its sheer weight bogging it down, but it has to hold up against the onslaught of shifting winds and—depending on where it’s located—the weight of winter snows, the occasional hurricane, and even an earthquake tremor or two. The framing has evolved into an intricate design of vertical, horizontal, and diagonal supports that can hold up pressures applied from any direction.

Let’s consider a wood-frame house. The framing begins on top of the foundation, with pieces of wood called the sill. On top of the sill, horizontal boards called joists carry the weight of the floor above them and also help to lock the rising walls in place. The walls themselves are built of vertical pieces of wood called studs, which are connected on both ends to rows of wood running around the perimeter of the house, called the plates. Then come more floor joists, which form the structural base of both the floors and the ceilings of a home. If you’ve got a second story, this process repeats until it’s capped off with angled boards called rafters, which rise to form the roof. If you have a solid brick or stone home, you won’t have studs, but you’ll still have joists and rafters.


We’ve Been Framed!

What’s under the roof and beneath the walls of a house? Its structure, of course. Here’s a quick look at the framing and the elements of the foundation that give your home the support it needs.
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The joists and the rafters work in complementary ways to keep the walls standing upright. The joists are actually compressed from the weight they carry, which causes the fibers within them to tense—thus pulling the walls in tightly. The weight of the roof also presses down and out on the roof rafters, but with the opposite effect on the walls: It tends to push them outward. Since the walls are being pushed outward by the rafters and pulled inward by the floor joists at the same time, the forces cancel each other out. Happily, the net force is zero—and so the walls remain standing. Sturdy as it is, however, this arrangement would quickly fall over if the house were buffeted with a sideways force. To further buttress it, the sides are covered with plywood sheathing or with pieces of lumber nailed diagonally across the studs. Built this way, a house is far stronger than the sum of its individual components. It can withstand any pressure—downward, sideways, and any combination thereof.

What comes next are the various systems that make our home life easier and healthier. The gaps in the walls between the studs become filled with one network of pipes that supplies water and a separate network for draining waste. Wires bring electricity to every outlet and light switch, and heating and cooling ducts or radiator pipes snake their way to every room. Doors and windows provide light and access, and insulation in the walls helps buffer changes in temperature. The roof and the exterior siding provide a block against wind, rain, and even sun. The goal of all these systems is to create an indoor space that’s distinct from the outdoors—one in which we, and not nature, can control our comfort, moderate changes in the seasons, and regulate for ourselves the arrival of night and day.

The Number-One Enemy

So with a structure as beautiful and strong as a house, what could possibly cause it to deteriorate? The answer lies in a simple molecule containing one oxygen and two hydrogen atoms—in short, water. You can live in a home built of the most massive beams, and water will lay it to waste within a matter of years. It can seep into the tiniest cracks beneath shingles on the roof, drip through uncaulked gaps around windows, and pool in basements, where it forms rot-causing swirls of humidity. Short of a cataclysmic fire, there’s nothing that is more destructive to the long-term health of a home than water.
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The most obvious trouble comes from water that pours into the house from outside. Water isn’t evil; it’s just adhering to the laws of simple gravity and heading downward. If you have a house where water drains from the roof and drips away from the house down a gentle slope after it lands on the ground, your home will be dry. If you have a home situated at the base of a hill or surrounded by a driveway or walkway that pitches toward the foundation, then your home will be wet. Once water comes in contact with wood, it turns something hard and dry and inhospitable to life into something soft and damp and inviting to everything with roots, rhizomes, pincers, and teeth.

In addition to old-fashioned inundation, there’s a more subtle yet no less destructive form of water infiltration at work in many houses. As a problem, this is sometimes harder to pinpoint because the water originates inside the home and begins to rot it from the inside out. To see how this could happen, let’s take a step back to look at what goes on within a home. Today’s homes are sealed with insulation, weatherstripping, and caulk to reduce heating and cooling losses. Unfortunately, this also reduces the ability of moisture to escape from a house. Take a shower in the morning, boil a pot of water, open up the dishwasher and release a cloud of steam—all of these activities release moisture into the home. That may not sound so serious, but combine this with a basic fact of physics—that warm air holds far more moisture than cold air—and you’ll begin to recognize what sort of problem can emerge.


Before You Say “I Do” …

For most of us, our homes rank as our largest single investment—as well as our largest single source of frustration, since they tend to be filled with things that break and need to be repaired. Balancing our desire to own a home with the patience needed to maintain it can be a challenge, especially since people often have their vision clouded by greed. In the late 1980s, real estate became practically synonymous with junk bonds—a risky, high-yield investment that often came crashing to the ground. The result was that houses themselves suffered. Homeowners made cosmetic changes in the hopes of making a quick profit, without giving houses the structural attention they truly needed.

Fortunately, the days of trading one house for another and being guaranteed a profit are over, which I think is a good thing as far as the houses are concerned. Real estate still makes a great investment, but instead of feeling like we’re playing the lottery we can now begin to value houses for what they are: a work in progress, a place for a family to live, and the fundamental element of a neighborhood. If you want to make a quick dollar, look elsewhere for guaranteed returns. You’ll never be able to muster the patience, the determination, and the will to manage a place of your own with any finesse. The real estate landscape is littered with relics where people tried this but failed. Talk about ugly! But if you want to place your money in something that will steadily improve in value as you care for it and renovate it in smart ways, then you’re ready for a home. Whatever you buy, be prepared to think in terms of years and decades rather than months. In home ownership—as with all relationships—nothing beats a long-term commitment.



In a heated house, warm, excessively moist air gradually penetrates into the walls and ceilings, where it comes in contact with colder surfaces that are chilled by outside air. Where these two surfaces meet, the air suddenly dumps its load of moisture in a process that we all know is called condensation. But what not all of us know is that the moisture ends up lingering right inside the walls. I’ve ripped apart the walls in some relatively new houses during the course of renovations and found that the structure has been completely rotted as a result of this process. Again, there was no obvious leak that needed to be patched; it was simply damage resulting from chronic condensation. I’ll go into greater detail about the causes and remedies for this—which include installing ventilation fans and constructing walls in ways that block the water vapor from penetrating in the first place—in coming chapters.

The Air We Breathe

We take many things for granted in our homes—right down to the air that we breathe. Where does it come from? And how can we be sure that it is pure?


An Approach to Maintenance

People eagerly set money aside for fancy remodeling projects—that bubbling bathtub, for instance, or those new kitchen countertops. But they never seem to set anything aside for maintenance, such as the $100 to have the furnace or boiler cleaned each year or the $400 needed to seal the driveway or fix the roof. Neglecting repairs such as these can cost you dearly in the long haul, however. Imagine driving your car without ever budgeting any money for its maintenance in the vague hope that you’ll somehow be the first driver in history to reach 150,000 miles before you have to buy a new one. You’ll be lucky if you make it to 15,000 miles, and the same is true with a house. Maintenance problems don’t heal themselves; instead, they only get worse and more expensive to repair. Our homes thrive on prevention and early detection of problems. Make sure you save and plan for this, and spend money first on projects that allow you to live in your house comfortably and economically.




Instructions for Instructions

Recently, I needed to switch the clock in my kitchen stove to Daylight Savings Time—and discovered I didn’t know how. It contained a series of buttons that needed to be alternately pressed and twisted in just the right order. Without the instruction manual, my family would have stayed in Central Standard Time while the rest of Illinois sprang forward. Look around at your home, and you’ll find literally dozens of things that require manuals in order to run them—and not just the VCR. Try adjusting the temperature on the water heater without one, or even getting through the front door if you have an alarm system.

As Americans, we’re notoriously bad about reading instruction manuals, but you can’t let that prevent you from taking a different approach with your home. Save all the instructions in one place—whether a folder in your file cabinet, a cardboard box stowed in a closet, or a drawer in the kitchen cabinets. You don’t need a fancy organizing system, but as long as you have all your manuals together you’ll be able to find the one you’re looking for when you need it.



Nothing is as healthy as a drafty house. The air inside it is exchanged every few minutes, and it is always fresh. Any impurities—from things such as formaldehyde emanating from glues in carpeting and in kitchen cabinets to excess moisture that can lead to mold and mildew—simply vent away with the breeze. Most of us, however, have long ago opted against drafty houses. Beginning with the oil crisis in the 1970s and continuing with the rise in home heating prices, it has become a necessity to add insulation and weatherstripping to contain that expensive heated or cooled air. The more expensive fuel becomes, the more people seal their homes up.

Working properly, a house should naturally exchange all the air in it at a rate of at least about once an hour. This means that air is drawn in through tiny cracks, rises through to the top of the house as it is warmed, and vents through the roof. You’ll always have enough oxygen to breathe, but your home may be too “tight”—the word refers to too much insulation and not enough airflow. In some cases, homes can become sealed so tightly during peak heating and cooling seasons that the occupants are practically living in a giant Tupperware container. They may be keeping that heated and cooled air inside, but they’ve also managed to trap everything else—including fumes from fireplaces and toxic cleaners, and even illness-causing viruses and bacteria. So bad has indoor air quality become that the federal Environmental Protection Agency has labeled being indoors one of the most severe exposures to tainted air in the course of a person’s day. In some cases, even the air along expressways has fewer particulates than the air inside a house.

We’ve all heard of “sick building” syndrome, which usually applies to office buildings in which the air becomes stagnant and polluted and literally makes people sick. But this can happen in houses as well—especially those that are tightly insulated. Commercial buildings solve the problem by having an outside air intake, in which they’re constantly mixing fresh air with the building air so that it doesn’t become stagnant, smell stale, and make people sick. Office building windows don’t usually open, but the air can be made fresh by bringing outside air in through an exchanger such as this. This is also a simple remedy that many houses could benefit from, and should be the first thing you consider.
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An Alarming Situation

We all want our homes to be safe and secure—and to this end, many of us turn to a built-in security system. While this may bring us some extra peace of mind and actually lower insurance premiums, security systems do have some drawbacks—chief among which are false alarms. It’s estimated that between 95 and 99 percent of all alarms sound for no reason, and all that crying wolf takes a toll. Police respond to real emergencies in about three minutes, according to the International Association of Chiefs of Police, but that falls to about fifteen minutes when responding to a house alarm. That’s more than enough time for the crooks to pack up your jewelry, your computer, and your stereo and flee—even with that siren blaring.

What’s a good way to protect yourself further? To begin, consider installing perimeter lighting outside your home that’s tripped by a motion detector. That way, if someone approaches the house at night the lights suddenly go on, which should give him a jolt. Make a habit of locking the doors and closing the windows, since nothing could be a more obvious invitation to a break-in. Talk to a contractor about ways to make your house more resistant to break-ins; for example, 3-inch screws hold door hinges much more securely than 1-inch ones and can make a door harder to kick in. And keep in mind that the best alarm system of all is a barking dog—just remember it’s the size of the bark, not the size of the dog, that matters.
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What else can you do about all this? The next thing to consider is a filter. Filters on furnaces and air-conditioning systems remain one of the most neglected aspects of a home. People think they’re permanent, for one thing. Or they think they can get away with having the cheapest, nastiest filter money can buy—something costing all of 79 cents that couldn’t even trap a piece of sand, let alone a piece of dust. Fortunately, you can do much better. There are pleated filters that trap much smaller particles, and even electrostatic filters, which give the particles an electric charge that makes them easier to catch.

While no one solution will work for everyone, the key is to understand that you can no longer assume you will have a good supply of breathable air just because you’re living on the planet. Instead, you have to guarantee that this is the case, in ways that I will show you in coming chapters. By taking steps to make sure you’re getting an adequate supply of high-quality air in your home, you’ll ward off a great deal of trouble.

House Smart

Houses can often seem like complicated, overwhelming affairs—especially to those who don’t take the time to study them. There are certainly some technical aspects of the home that require special attention, such as the wiring, the plumbing, and the heating and cooling systems. But the basic premise is hardly confusing: It has four walls and a roof to shed water, which is not all that different from what Laura Ingalls Wilder had in her little house on the prairie. If you live in an apartment, you have essentially the same thing—it’s just that the individual apartments are stacked up like boxes. The sooner you realize this, the sooner you will begin to grasp the concepts that will help you create a home that’s both free of trouble and more comfortable.

As we move through the coming chapters, I’m going to work to take the mystery out of your home’s individual components. You don’t necessarily need to know the intricacies of construction or the details of, say, how a furnace works to become an exceptional homeowner. Yet whether you’re planning to renovate your home or simply maintain it, do the work yourself or hire someone to do it for you, understanding the basics will give you the ability to make sure things are being taken care of the right way.

Think of this as the instruction manual you always wish your home had come with. Once you read it, you’ll truly become the master of the house.


chapterTWO
plumbing

Water, Water Everywhere
Can’t make sense of that tangle
of plumbing? Follow Mr. Fix-It
as he traces every drop, from
water main to sewer line

As homeowners, we often like to pretend that we can get along just fine without understanding the more complicated aspects of our homes. Take plumbing, for instance. We turn on the faucet and the water comes out. We flush the toilet and everything goes away. Who knows—and who really cares—why?

Which brings me to the strange misadventure of my friend Jim, for whom I built a home a few years ago in Chicago. This was a great piece of real estate, if I do say so myself, and the house was beautifully built. About six months after they moved in, however, a city work crew moved into the neighborhood and tore up the streets to tie in new sewer connections to every home. Everything seemed to work fine, but shortly after that there was a horrendous rainstorm, the kind that leaves the streets flooded in a matter of seconds. During the storm, my friend was home and practicing piano in the living room. Midway through a song—the theme from Handel’s Water Music, no doubt—he heard an ominous gurgling coming from the lavatory off the entrance hall. This was followed suddenly by what sounded like a fire hydrant coming unplugged. In moments, a rush of water spilled from under the lavatory door and flowed down the hallway and into the living room. My friend jumped up to see what was going on, and opened the lavatory door to find an enormous geyser of water gushing up from the toilet bowl. “It’s like Old Faithful in here!” he boomed at me from his cell phone in the middle of the deluge. “What did you do to my house?”

Fortunately, it wasn’t my fault. Those city workers had accidentally mis-connected the new sewer line. As a result, every drop of rainwater that collected in my friend’s gutters and downspouts roared back through his sewer lines and shot out the toilet, which was the lowest drain in the system. Bizarre as this story is, it underscores a point: I have a love-hate relationship with plumbing. I love it, of course, because it makes life so easy and healthy. On average in the United States, we use an astounding 350 gallons of water at home every day—which includes water used for everything from washing clothes to cooking, flushing the toilet, and showering and taking baths. And oh yes, that includes the 2 or 3 pints per person we actually drink. Modern plumbing and sewerage systems have made diseases such as cholera and dysentery a thing of the past.

Yet despite all these benefits, plumbing is by far the most troublesome system you’ll ever own. The typical home contains some 1,000 feet of supply pipes, waste drains, and vents, some portion of which will inevitably fail. When it does, you could find yourself confronted with leaks, pipes that make wild knocking sounds, and drains that back up with foul-smelling water—not to mention the occasional home-wrecking geyser. To sort out how to manage it all, let’s take a look at plumbing systems drip by drip.

What’s It All About?

The modern plumbing system is a marvel of engineering that has been arrived at by many centuries of trial and error—with an emphasis on error, to be sure. What has emerged is just about perfect. The plumbing system is, in fact, two entirely separate systems that work together. The first is the water supply; the second is known as the drain-waste-vent system, or DWV in plumber lingo. This sounds more complicated than it is, and I guarantee it will not be hard to understand. Let’s begin at the point where water enters your home.


The Anatomy of a Plumbing System

Unless you speak their language, talking with plumbers can be as mind-numbing as talking with car mechanics—a conversation filled with nightmarish references to things you’ve never heard of. Here’s what you need to know to clue in to the conversation:
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Whether you have a well or a public water supply, water enters your home from a main line somewhere down below the first floor. Water has to flow under pressure, otherwise it will just sit in the basement instead of, say, rising to the faucet in your second-floor master bathroom. If you have a public water supply, that pressure is often created by water being pumped into a water tower—these are those giant things looming on the highest hill of just about every town in the nation and are usually painted pale green. If you have a well, you have a pump that not only draws water from the well but pressurizes it, too. In either case, the normal pressure for water running through a pipe is between 30 and 60 pounds per square inch, or psi. When you turn on the faucet at the kitchen sink, or flush the toilet, or run the bath, a valve opens and this pressure forces the water to spill out. Turn on several faucets at once and you’ll likely see the water pressure drop because it gets divided among all of them—which explains why in certain houses if someone flushes the toilet while you’re in the shower, the flow becomes a trickle.

Getting the water into your home is the easy part. Getting it out requires a greater effort. For starters, we’re not draining water, we’re draining what is politely referred to as “wastewater”—which runs the range from the benign to the vile. Wastewater is under no pressure whatsoever other than our own urgency to have it flow out of the house as unobtrusively as possible. It simply follows the laws of gravity to flow downhill, which in this case is down through drainpipes to the lowest part of your home. There it flows into the main sewer line (if you’re connected to a city sewer) or to a septic system (if you live in a small town or rural area).

If draining this wastewater were as easy as just having it run down a pipe, indoor plumbing would have emerged centuries ago. But there is a complicating factor. Specifically, drain systems smell terrible, even if they’re functioning perfectly well. Without some clever engineering, those smelly gases would back up from the sewer right into your house. Believe me, an outhouse, inconvenient as it may have seemed, was the far better alternative for our ancestors than smelly indoor plumbing. Fortunately, some ingenious engineering has evolved to prevent this backup.

The most important device in the entire drain system, I would argue, is known as a P-trap, which is that squiggly pipe you can find beneath every sink. This takes its name from the fact that it sort of looks like the letter P, lying on its side. Most people think the P-trap is shaped this way to catch stray wedding rings and the like that accidentally tumble down the sink, but it actually has a much more significant purpose. When wastewater drains through this pipe, some of it stays behind and fills the downward-facing P part of the trap, which forms a little trough. Water trapped here forms a bottleneck that prevents foul-smelling gases from belching back into your house. Simple as this sounds, it is hugely effective at blocking odors. If there were a contest for the single greatest invention in the history of plumbing, the P-trap would get my vote.
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Even the water in this P-trap, however, wouldn’t be enough to stop all sewer gases such as methane from bubbling through the bottleneck. To protect against this, a plumbing system needs to be vented. If you take a look at the roof of your home, you will see one or more pipes rising through the roof. These look like little smokestacks, and most people think they are somehow connected to the bathroom ventilation fans. They are not. Instead, these connect to the main drainage pipes and allow noxious fumes to pass without notice to the outdoors rather than gurgling through the P-traps. In addition, these vents allow wastewater running down drains within a house to flow faster, since the vents help draw air into the waste pipes. This can be a tricky concept to understand, but there’s a very clear way to illustrate it. Imagine a big can of juice. If you punch one hole in it, the juice pours out very slowly. Yet if you punch a second hole, the juice rushes out much faster because air can be drawn in to displace the water. In the drain system, that second hole is provided by the vent.


Emergency, Emergency!

Let’s say a pipe suddenly bursts somewhere in your home and begins shooting water everywhere. This is a rare occurrence, to be sure, but a devastating one that can indeed happen. You could call a plumber to bail you out, but in the hour or two it will take him to get there, water will have destroyed your carpeting, furniture, walls, and floors. Instead of standing by and watching helplessly, this is one crisis you can resolve yourself—by shutting off the main water valve.
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This valve—which astonishingly few people know about—is located just inside the house where water enters by a pipe either from a well or from a municipal water supply. If you live in an apartment, you’ll find a similar valve either beneath the kitchen sink or in the bathroom. No matter where it is located, by turning it off, you cut off the entire water supply to every pipe in your home. No water, no leak. The valve comes in handy only if you know where it is located, however. Go find it before an emergency strikes.



Heating Water

Here’s one of those everyday phenomena that’s easy to ignore: You turn on the faucet on the left, and out jets hot water. The water certainly doesn’t enter your house this way. Flowing from a city main or from a well drilled into your yard, it’s probably around 55 degrees. Raising that to proper bathwater temperature requires a water heater—which is a cylindrical tank that usually sits off alone in a corner of your basement. Cold water flows in, is heated using natural gas, propane, fuel oil, or electricity, then is stored in the tank until needed.

Simple as this sounds, a water heater is probably the most troublesome—and short-lived—of all the major appliances in your home. It requires continual maintenance to keep it operating efficiently and safely. Water heaters often corrode because of a buildup of minerals contained in the water. When they do, they slowly lose their heating efficiency, and inevitably leak. This process is all but unavoidable, and as a result water heaters have become more or less disposable, lasting an average of just 7 years. To slow this quick and inevitable process of decay, manufacturers install magnesium or aluminum anode rods into the tanks; these chemically attract corrosive minerals and elements in the water that would otherwise settle to the bottom of the tank.
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Depending on how mineral-laden your water is, these anode rods may exhaust themselves in as little as five years. Amazingly, the cost of replacing these simple little rods is usually more than the cost of actually replacing the entire tank because the rods are so inaccessible. Many plumbers, in fact, won’t even attempt to do it. One way to preserve these rods and extend the life of the tank is to drain a few gallons from the bottom of the tank once each year, using the drain valve designed for this purpose. It looks like an ordinary garden hose spigot. Doing this flushes away some of the corrosion-causing sediments.


Clean the Screens

What’s the number one cause of low water flow from a faucet? A buildup of grit trapped by screen filters that screw onto the tips of most faucets. Amazingly, even a tiny amount of sediment trapped against the screen can plug the flow a lot, and before you know it you will have only a trickle of water.

To fix the problem, you simply unscrew the filters from the faucets and wash them off. Your faucets will be reborn, and you should have a steady flow of water. Some screens can’t be removed so easily, however, especially those in washing machines. Here, the water supply hoses have to be unscrewed from the back of the machine with a wrench and the filter screens vacuumed free of grit. An annual cleaning should take care of most troubles.



Still, don’t get too attached to that old heater. Even if it doesn’t start to leak, the fuel efficiency of heaters drops from between 75 and 80 percent for brand-new models down to about 60 percent after five years, and an appallingly bad 50 percent after ten years. While you may think you’re being penny-wise by scraping by with an old heater, you won’t think you’re so smart when you do the math. An efficiency of 50 percent means that 50 cents of each hot-water heating dollar is going to waste. Since an average family spends about $300 a year for hot water, that means a $150 annual loss due to inefficiency. New heaters cost only between $300 and $400 installed, so the correct course of action should be very clear.

One big improvement in water heaters is known as a tankless water heater—which avoids many of the problems with corrosion and efficiency that plague ordinary heaters. In a tankless water heater, hot water is not heated and stored, but rather produced steadily only as you need it. These suitcase-sized units, which are popular in Europe, produce about 2.2 gallons of hot water per minute—which is slightly more than is needed to give a good flow out of a showerhead. They use about 30 percent less energy than a conventional water heater, but there is a drawback: You can’t use hot water in two places at once. So if you’re trying to wash dishes at the sink while someone else is filling the bathtub, forget it.

I have a tankless water heater myself and have found that this is a small inconvenience compared to the benefits and savings. While these units typically cost about $700 to install, which is a little bit more expensive than a regular water heater, they make a better long-term investment. They remain far more efficient than conventional heaters over the years, and don’t have the problem of corrosion and leaks. Trust me, when it’s time to replace your heater, look into one of these.


Get the Lead Out

Copper piping is the standard of excellence in water supply systems dating back to the 1940s, but before that the material of choice was lead—going all the way back to the days of the Romans. The word plumbing, in fact, is actually derived from plumbum, the Latin word for lead. Lead piping had its advantages, since it could easily





An Approach to Plumbing Problems












































A Knock-Knock That’s No Joke
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