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Epigraph

Aunty Entity: We call it Underworld. That’s where Bartertown gets its energy. Max: What, oil? Natural gas? 
Aunty Entity: Pigs. 
Max: You mean pigs like those? 
Aunty Entity: That’s right. 
Max: Bullshit! 
Aunty Entity: No. Pig shit. 
Max: What?

The Collector: Pig shit. The lights, the motors, the vehicles, all run by a high-powered gas called methane. And methane cometh from pig shit.

—From Mad Max Beyond Thunderdome





Introduction
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I’ve always been impressed by the ability of some people to adapt to less-than-perfect conditions. When I say less than perfect, I’m not talking about missing the family’s favorite TV show because of a blown fuse during a rainstorm, or the fact that a casserole’s been left in the oven too long and burned. I’m talking about real annoyances like no electric utility, no running water, no hot water, no toilet to sit on or shower to take. No TV, no computer, no air conditioner. No supermarket for hundreds of miles, and no transportation to get to it.

It’s been nearly forty years since I first left affluent America and found myself immersed in this type of environment. Suddenly I was part of an Andean culture in which the everyday luxuries of the modern twentiethcentury household were completely absent. It was a return to an eighteenth-century lifestyle, and an austere one even by those standards. For all intents and purposes the people I lived among were devoid of any appreciable knowledge of modern luxuries like TVs and electric refrigerators and such, and I found the old adage “ignorance is bliss” to be an accurate summary of the resulting psychology. Of course, they still struggled with the same problems we all face—family arguments, abusive relationships, alcoholism, illness, and injury—but life was lived at a slower, more relaxed pace, and the neuroses of keeping up with the Joneses were practically nonexistent. It was only when these people got a glimpse of modern luxuries, or when somebody managed to obtain some—or when somebody from outside the community (usually a white missionary or humanitarian worker) moved in and rented a structure that they then modified with the latest amenities—that the Andean people realized they lacked these items. This awareness inevitably led to envy, envy to an insatiable drive to “get” things, and possessing these “things” to a neurotic feeling of dissatisfaction and resentment.

Twenty years later I was in Saudi Arabia, exploring caves beneath the Dahna dunes. A Bedouin family had noticed our activity. In traditional Bedouin style they were friendly, and in this remote part of Saudi, away from the religious restrictions of the urbanized Saudis who had long ago turned away from the Bedouin lifestyle, the family had sent their daughter, a beautiful young unveiled woman in a bright silk blouse, to invite us to their encampment for tea. In this part of the world a social invitation of this type to total strangers implied great trust in human nature and a noble pride in Bedouin traditions. To turn down the invitation would have been a horrible insult, so we accompanied the young woman to the encampment a few dunes over from our cave. Here I found the same unawareness of “things” that I had found in the Andes two decades before. There were some tents with carpet floors, one of which housed a cooking area with a single-burner stove that used gasoline. The only ties to modernity and the grid were their tiny white Toyota truck and a generator that ran a single incandescent light in the main tent on special occasions. When I returned to the area in 2005 and 2006, there was a whole new attitude. The race for possessions was on. Even in remote Bedouin camps located in the desert wasteland, there were satellite dishes driving TVs, cell phones, refrigerators, and many other indications of a simple people headed for total dependence on the modern grid.

Now in many places in the world, generally the more affluent places, there’s a drive to return to a state of independence from the grid systems. And that’s what strikes me as being so humorous about the green trend. Half the world is trying to get on the grid while the other half is trying to get off.

When I wrote this book I had been a resident of San Juan County, Utah, off and on for eight years. San Juan has been called the “most conservative county in the most conservative state in the nation,” and it can’t be far from the truth. Here’s an area where because of its climate and altitude the potential for using solar and wind energy is extraordinary, yet the two resources go virtually untapped simply because of the stigma of being “green.” Any recommendation by the federal or state governments or by conservationist groups to decrease the use of finite fuels by switching to a greater percentage of renewable sources of energy is met with loathing and distrust, and is patently labeled by local politicians and press as a scam run by liberals and groups like the Sierra Club and the Southern Utah Wilderness Alliance to usurp the rights of locals. Even in the face of the war in Iraq and the enormous gas price increases of 2008, it apparently doesn’t even occur to these people that a decreased reliance on a fossil fuel-based grid has nothing to do with liberal plots and everything to do with our own survival.

Out in the remote desert area of San Juan County known as the Valley of the Gods is the Valley of the Gods Bed and Breakfast, owned and operated by Gary and Claire Drogan. This B&B is interesting in several ways. It’s built from a stone ranch house constructed by the grandsons of John D. Lee. The Lee family had an enormous influence on the history of southern Utah and northern Arizona, but that’s not the point here (you can find out more about John D. Lee on the Internet). The truly interesting thing is what Gary Drogan has managed to do at the old Lee ranch. The four-room B&B and attached family quarters is run off-grid. Electricity is supplied entirely by a hybrid system of solar panels and wind turbines, with an emergency generator for backup. Water comes from a well, and a gray-water system ensures that little of the precious fluid goes to waste. The stone mass of the home’s walls helps to maintain a comfortable temperature during brutally hot summers and harshly cold winters. Supplemental heating comes from a wood-burning stove and an indoor kitchen. There’s an outdoor kitchen for use in summer to keep the house from heating up.

On the day I visited with the Drogans a chicken was cooking in a solar oven in front of the giant shade porch on the south side of the B&B. Behind a shed to the rear of the house is a processor for vegetable oil, which powers two of the three vehicles. What the Drogans have done is amazing not just because of the remoteness of their location, but equally because of what they’ve done in the face of the local political atmosphere. Gary is trying to get more people in the area involved in solar and wind projects, and he’s helping local Navajo families to produce their own electricity in places it’s never been before.

Some of the photos in this book come from the Drogans’ B&B and other sites where open-minded, independent people have developed successful off-grid environments. With some luck these successes will inspire others to try to do the same, and with even more luck such successes could inspire a general change in attitude in our friends and neighbors who find it hard to believe that energy independence can be anything but evil or impossible.



 Dave Black 
Blanding, Utah 
2008
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Chicken cooking in a solar oven at the Valley of the Gods B&B.








CHAPTER 1

Living Off the Grid: What It Is, What It Isn’t
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Defining “Off the Grid”

Put dozens of people of all ages in a room. Liberals and right-wingers. Wealthy, middle-class, and dirt poor. Athletes, soldiers, blue- and white-collar workers, criminals, priests ... the entire range of American humanity. Ask them what “off-grid” means, and you’ll get dozens of definitions that relate to unconventional people, things, trends, and actions.

To a teenager an off-gridder would be somebody who doesn’t use social networking sites like MySpace or Facebook.

To a detective or researcher it could mean being untraceable, unrecognizable, and unrecordable through normal means.

To a paranoid, antisocial person or a criminal on the run, it might mean going underground and avoiding all recordable forms of commerce, using only cash in order to avoid any traceable transactions.

To an extreme sportsman it could mean doing cutting-edge, death-defying feats in exotic international locations.

To college science students, their genius but absentminded professor might be referred to as “offthe-grid.”

For our purposes, I’ll define off-grid as a state or degree of self-sufficiency with minimal reliance on public utilities, especially the three traditional basics: energy (power), water, and waste management. Sites that are truly off-grid provide their own energy, water, and waste management independent of public utility services.


REASONS TO GO OFF-GRID


	
There is no grid available. This may be by choice or by fate. Many people in Third World countries and even in rural America do not have access to all the traditional grid utilities. It may be that you’re rich and have found your dream property but it’s too far out in the boondocks to tie into the grid. Or perhaps you’re dirt poor and you’re off-grid because you live in the squalor of a grid-less mud village high in the Andes. You might live in a religious community that shuns modern conveniences. For whatever reason, the traditional grid is absent.

	
To minimize the environmental impact of the grid. To reduce your “carbon footprint” and allow the Earth to recover from everything we’ve done to it.

	
To avoid the high cost of traditional utility connections. This reasoning belongs largely to the wealthy who have multiple properties that are only intermittently in use.

	
To save money by lowering utility bills. This is a pipe dream under the current circumstances. You have to spend money to save money, and becoming self-sufficient costs a lot of money. For a huge investment you might make utility bills disappear, but you will still have monthly costs (battery replacement, etc.).

	
To ensure you have services when the grid goes down. This is probably the best and most rational reason for minimizing your reliance on the grid. You may be a survivalist, or just average parents making sensible arrangements to take care of your family in a disaster.

	
To entertain an intelligent mind. If you like to tinker with mechanical and electronic gadgets, and you actually like physics and chemistry and electronics, this is definitely the life for you.

	
To reduce our national dependence on fossil fuels, especially oil. In 2007 and 2008 we all watched in disgust as oil prices dragged us into economic purgatory. Meanwhile, our kids were still getting shot and blown up on the streets of Baghdad in a “war on terror” that is more about oil than terrorism. Perhaps there’s no revenge like economic revenge. We should work hard to be in a position to boycott oil from antagonist states instead of invading them.

	
Public image. This is the worst reason for going off-grid. Being able to go green implies many things, among them wealth and political influence. It’s like a mob boss going to church on Sunday.





The reasons range from altruistic to egotistic, from political to environmental, and from financial to geographical. Whatever the reason for going off-grid, there are some realities the budding off-gridder will be faced with.

First, unless you have the money to pay a contractor to turn your home into its own independent utility, you are going to have to make some changes to your lifestyle, learn a lot of technical stuff, and change your daily routine. This includes an intense concentration on energy conservation. You may also find that off-gridding changes your social routines, especially if you’re moving from one location to another. How do you handle isolation? If you find yourself in a grid-tied community, will you be able to adapt to the cultural subtleties of the new community and its attitudes about green living? Is it going to bother you to be the village oddball? On the other hand, if you find yourself in an off-grid community, will you be able to integrate with a bunch of people who you yourself might consider oddballs?

Second, you need money. If you’re someone who will never own land or a home and who is completely dependent on other people for your lifestyle, you will never get off-grid. And the more extreme the climate you live in, the more it will cost you to go off-grid. That doesn’t mean you can’t do some small but very beneficial projects. For instance, a backup hybrid solar/ generator system can be fun to build and relatively inexpensive, and it will give you emergency lights and run your TV and computer and refrigerator when the grid goes down. From another perspective, you can do a lot just by staying on the grid and learning to be an expert on energy conservation. In the end it will cost you less, save you more, and put less demand on the grid.

Third, you are never completely off-grid. You drive a car (with gas at nearly $5 per gallon) or ride a bike on a network (a grid) of roads that take you to and from work, school, church, market—all places that are run on the grid. All your off-grid gear is made at on-grid factories and transported by grid-dependent vehicles using fossil fuels. You may generate the electricity to power your TV and satellite receiver, but the programs you’re receiving are coming through a grid. So is that wireless Internet. Ultimately, the money you use to buy your off-grid lifestyle comes from a grid-dependent career. Get over it. There is no life without a grid of some kind.

This book is for those who have a genuine interest in off-grid projects and who truly want to make a positive impact on their lives and the lives of the people they love. There’s no hype here. No exaggeration. No product endorsements. No complicated do-it-yourself plans. No promises. Just plain, simple information and some suggestions on where to get more.







CHAPTER 2

Conservation
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It’s nice to be off-grid, but let’s be honest—it changes your lifestyle. Before spending thousands of dollars to get off the grid, do a dress rehearsal. Do everything you’re going to have to do to conserve energy while you’re off-grid. This will help you in several ways: First, you might find that you can reduce your utility bills by so much that going off-grid is financially unreasonable. Second, you’ll be able to judge more accurately what your absolute minimum needs will be when it comes to sizing your alternative power systems. Third, it proves that you’re sincere about making a difference, rather than just projecting a pious image to dazzle your peers.

It’s hard to talk about conservation without referring to buzzwords like global warming, greenhouse gases, and carbon footprint. Most Americans have no idea what a carbon footprint is, and in a few years there will certainly be another buzzword to replace it. But let’s take a look at the concept. Your carbon footprint is the direct effect your actions and lifestyle have on the environment in terms of carbon dioxide emissions. An average American supposedly produces about 40,000 pounds of CO2 emissions every year, and it’s CO2 that’s largely to blame for the human contribution to global warming. So when I talk about these energy conservation steps, I’m not only giving you a way to downsize your utility bills and to rehearse for your off-grid lifestyle; I’m also giving you some practical suggestions on how to significantly reduce your carbon footprint. If you’re building a new home, it’s easy to simply just incorporate these recommendations into your building plans. If you’re already in your permanent home, you’ll find that retrofitting a home to meet these standards can be quite costly. Fortunately, most of the suggestions given here will provide a quick return in terms of reducing your utility bill.


Landscaping

Plant some shade trees in strategic locations around your home to keep it cooler in the summer. Keep shrubbery away from the vents of your air conditioner. Combine that with some xeriscaping—a method of landscaping that conserves water. These are the ideas behind it:



	Planning and design based on your regional climate and microclimate.

	Appropriate selection and zoning of plants that can flourish in those climates (often native species considered to be weeds by your water-hogging neighbors).

	Limiting grass or turf that requires heavy watering. In some cases you may need to let your lawn grass die, or kill it, to keep it from competing with your xeric plants.

	Soil improvement. Improved soil increases absorption and moisture retainment. Soils improved with organics also provide essential nutrients to plants. Tilling, grading, organics and other improvements should be done before the installation of watering systems.

	Adequate, efficient irrigation or watering. Determine how much your plants actually need, and take into consideration evapotranspiration (ET rate = the amount evaporated from the soil plus that transpired through the plant’s leaves), and don’t overwater them. Get the ET rate from your local extension service. When you water or irrigate, do so in the morning when the evaporation rates are low. If using sprinklers, use sprinklers that throw big drops. Small drops and mists are blown away or evaporate in the heat before they hit the ground. Many xeriscapers recommend gravel as a substitute for mulch because it collects dew.

	Use of compost and mulch to provide nutrients, slow evaporation, maintain improved soil, and retard weed growth.

	Adequate maintenance, including pest control, pruning, and weed control.







Energy-Efficient Appliances

When buying a new appliance, take the time to look at the yellow Energy Guide labels. These labels tell you the energy efficiency of the appliance, and will actually show you how much energy the appliance uses compared to similar models. This is shown in a white box in the center of the label and may start with the words this model uses. . . Energy Guide labels are required by the Department of Energy (DOE) on new appliances that have a fairly wide range of energy efficiencies between models, including refrigerators, freezers, water heaters, dishwashers, clothes washers, air conditioners, heat pumps, and furnaces. Appliances having little difference in efficiency between models, such as kitchen ranges, clothes dryers, and microwave ovens, are not required to carry the label.

A second label you might see on new appliances is ENERGY STAR; this is an EPA voluntary labeling program designed to help shoppers identify more energy-efficient products with the goal of reducing greenhouse gas emissions from power plants. ENERGY STAR-labeled appliances exceed federal efficiency standards. An ENERGY STAR-qualified appliance also carries the Energy Guide label, and Energy Guide labels sometimes tell if the product is ENERGY STAR-qualified. Use these labels to comparison-shop. Highly efficient appliances are often more expensive, but over the lifetime of the appliance, you will more than make up the difference with the savings on your utility bill.

When you get a new appliance, think practically about all the bells and whistles; for instance, manual-defrost refrigerators use a third less energy than auto-defrosters.




Home Improvements

Add some insulation. If you’re building a new home, exceed the local recommendation for insulating walls and ceilings. It will cut down on both heating and cooling bills. Also, insulate hot-water and hot-air ducts and pipes that provide heat around the house. Put a thermostat-controlled fan in the attic to exhaust hot air.

Replace ordinary single-glazed windows with argon-filled double-glazed or thermopane windows. Storm windows and doors significantly reduce heat loss. Covering the window frame inside with clear plastic does the same job, but be wary when the weather warms up: The temperatures between the glass and the plastic can cause the glass to crack if it’s hit by cold rain, and can melt any plastic imprisoned between the two layers. Commercial reflective films can screen out heat without significantly reducing the light coming through, or the view out of the window. Add some exterior awnings over south-facing windows. Drapes and shades will buffer the home from heat and cold.

Paint your house an appropriate color. Dark shades are better in cold environments, as they collect more heat; light shades are best in warm climates, reflecting solar energy.

Weatherize your home with caulk and weather stripping to block air leaks around doors, windows, and cracks in the walls.




Lighting

Use screw-in fluorescent bulbs to replace old incandescent bulbs. They use a quarter of the electricity and last about ten times longer. If you insist on using incandescent bulbs, get the “energy saver” variety, which are filled with a halogen gas that makes them burn brighter on less electricity.

Keep your light fixtures clean for more light. Take advantage of reflected light by painting walls and ceilings with lighter colors. Clean bulbs and fixtures, and good reflected light, means you’ll need fewer watts to create the same illumination levels.

Another good method of reducing the watts you use is to sit down and draw a map of the house to determine your lighting need in each area. For example, you may not need a lot of wattage in hallways; you don’t need to light up the entire living room; but you might need extra watts in the cooking corner of your kitchen, or where you sit to read in the living room. This is called task lighting, and it means that while general areas can remain dim or unlit, specific task or safety-hazard areas should be brightly lit.

Fluorescent lights use extra electricity to start up, so it doesn’t pay to turn them off unless you leave the room for longer than ten or fifteen minutes. But if you use incandescent lights, you should certainly turn them off whenever you leave the room.

Timers, photosensitive controls, and motion sensors can save you money, too. Set a timer to turn lights on at predetermined times. A photo control turns lights on when the sun goes down or dark clouds obscure the sun, and back on when the sun comes back out. Motion sensors turn lights on when they detect movement. Most often you’ll see motion detectors used for security purposes, but they can also help you save on your electric bill. The light goes on only for a predetermined number of seconds, and then turns off. It beats leaving those outside security or entrance lights on all night. Motion sensors come as complete fixtures, screw-in add-ons, or adapters, and many of them are photosensitive or timed to turn off during the day.




Ambient Heating and Cooling

If you have a central heating system, check the filters and clean or change them before they get dirty. In cold months keep your thermostat at the lowest temperature you are comfortable with (say, 68 degrees F in the daytime and 60 degrees overnight). Open curtains and blinds on sun-facing windows, but at night keep blinds and curtains closed to keep the warmth inside. Place pans of water near radiator tops and warm vents, or run a room humidifier. Moist air makes you feel warmer than dry air.

Have an HVAC professional check your heating system every couple of years.

For various reasons you should be sure to use an air conditioner that’s the proper size for the area you’re cooling. Too large, and the unit will turn off and on frequently. Too small, and it will run all day, and probably all night because it didn’t get the area to a comfortable temperature before bedtime.

Locate your air conditioner on the shaded side of the house. An air conditioner in direct sunlight will use more energy than one running in the shade. Closing the fresh-air intake on hot days will save some energy, as the precooled air indoors is recirculated. Close off rooms that don’t need to be cooled. If you’re going to be out all day, consider putting your AC on a timer so it’s off all day but will cool your home just before you get home.

In hot months keep the thermostat set as high as you can comfortably stand it (say, 78 degrees). Fans can help, circulating air and allowing you to keep the thermostat somewhat higher, and sometimes eliminating the need to run the air conditioner. Even large ceiling fans use only a small fraction of the electricity required to run an air conditioner.

When it’s hot, avoid doing anything that would increase the humidity, like cooking, showering, or washing clothes. Do those tasks in the early morning or late evening when it’s cooler. Also, ovens and other heatgenerating appliances should be used only in the early morning or late evening.

Check your AC filter monthly and replace or clean it if it’s dirty. Keep the condenser coils and fins clean (see the owner’s manual for instructions).




Refrigeration

Make sure the fridge or freezer door shuts tightly. If not, clean or replace the seal. Keep the condenser coils clean (they’re in the back or bottom of the fridge), using a vacuum or brush. If it has an energy-saver switch, turn it on.

Keep the fridge and freezer out of hot rooms, out of the sun, and away from heating vents and heatgenerating appliances, like ovens, dishwashers, and space heaters.

Keep the freezer compartment full, but don’t block the fan that circulates the cold air. A full freezer takes less energy to keep things frozen. Fill empty space with water bottles. If the power ever goes out, they’ll help keep the freezer cold, and you can transfer a few of them down to the refrigerator to keep it cold too.

Maintain the refrigerator temperature between 34 and 40 degrees F, and the freezer between 0 and 5. Any colder than that is a waste of energy. The only way to be absolutely sure is to have a thermometer in the compartment. They’re cheap and available at any discount store.




Laundry

Wash heavily soiled clothes in warm water, and lightly soiled clothes in cold. Use detergents that are made to be effective in cold water. Rinse everything on cold. Warm or hot rinses don’t make clothes cleaner. Wash full loads, not partial loads. If you’re drying multiple loads, do them one right after the other. Don’t let the dryer cool off between them. Don’t overdry loads. It’s expensive and it’s not good for the fabrics. Dry heavy and light fabrics separately. If they’re mixed, the total time the dryer runs will be longer. Clean the lint filter before every load. A clogged filter increases drying time. And remember the lost art of hanging clothes out to dry?




Hot Water

Turn your water heater thermostat down to 120 degrees. If your dishwasher doesn’t have a temperature booster, set it at 130. If you’re leaving the house for several days, lower the temperature until you get back. It’s possible to set your electric heater on a timer so it heats only during the times you are most likely to need hot water, or so it turns off completely during the night.

Wrap your water heater in an insulating blanket or tape some fiberglass insulation around it. Some newer heaters are already insulated. As mentioned before, it’s also a good idea to insulate hot-water pipes.

Repair leaky faucets as soon as possible. Use lowflow or flow-control showerheads in the shower.




Dishwashing

Rinse dishes with cold water before loading them, and start the dishwasher only with a full load. Consider allowing the dishes to air-dry.




Cooking

Use your microwave. It cooks faster and uses far less electricity than your electric oven.

When using your regular oven, it helps to cook several dishes at the same time and therefore at the same temperature. Don’t open the door to see how things are going. Just opening the door will drop the temperature significantly.

Glass pans retain heat better than metal pans. With glass you can reduce preheating times and lower the temperature setting by 5 percent.

On the range-top, use pots and pans that have flat bottoms and that fit the burner. Cook with lids on the pans to shorten cooking time.




Transportation

Green and off-grid texts always devote a lot of space to alternative methods of transportation. The reason is that burning a gallon of gasoline supposedly produces 23 pounds of carbon dioxide. Although the math doesn’t make a lot of sense (a gallon of gas only weighs 6 pounds), we get the idea. Not to mention that at the time of this writing, gasoline was more than $4 per gallon. Eventually, we simply won’t be able to afford our gasoline-powered cars. The automakers are finally paying attention, and today, they are scrambling to develop electric and hybrid vehicles. Their success depends largely on the development of adequate battery technologies, emerging plug-in hybrid electric vehicles (PHEV) technology, and finding a place for biofuels such as ethanol, biodiesel, biogas, and hydrogen cell technologies. The eventual goal is to develop zero-emissions vehicles that do not burn fossil fuel, but are instead powered by alternative fuels such as hydrogen.

Hybrid and electric cars are still beyond the financial reach of most Americans. The people who need them the most are not going to be the people that get them ... for now. In the meantime, here are some things the average person can do:



	Drive a vehicle that gets good mileage.

	Use a vehicle that can burn biodiesel or ethanol (although mechanics are finding some problems in vehicles that use ethanol).

	Use mass transit.

	Carpool.
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