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INTRODUCTION


It’s hard to believe that so much could change in homebrewing in the four years since I wrote the first edition of this book. New styles such as the New England IPA have emerged, new hop varieties have exploded in popularity, and new advances in sour-beer production have changed the landscape. I’m pleased to address these new advances in ingredients and techniques in this revised and expanded edition.


Most homebrewers start out the same way: They begin with a simple malt-extract kit, progress to steeping crushed specialty grains, and eventually try partial mashing combined with extract. These methods can result in perfectly fine beer, and many brewers short on time or space may never go any further—which makes sense, in a way. If you can make a great beer through extract-based brewing, why make the jump to all-grain?




Welcome to all-grain brewing, a method of beer making that puts you in complete control of the creative process.





Well, extract-based brewing is a bit like making macaroni and cheese from a boxed mix: You can play around with the recipe, add plenty of butter and fresh cheese, and end up with a delicious dish that nobody would guess came from a box. But eventually you’ll start to feel that your creativity is being stifled by that premixed powder. You’ll wonder, What if I could choose whatever ingredients I want and cook them whatever way I want? In short, you’ll eventually want total control over your finished product.


Welcome to all-grain brewing, a method of beer making that puts you in complete control of the creative process. From the selection of grain and mash temperature to the mineral content of the water you’re using (as well as many other variables), you’re in charge when you do an all-grain brew. If you make beer using malt extracts, you leave these and other decisions to the extract manufacturers. But if you brew with grain, you have the capability of making a beer that’s yours from step one.


This book shows you how to do that, starting with a look at brewing equipment and the steps you’ll go through on brew day. The chapters that follow explore the many options you’ll have as a brewer. We’ll tackle malts and different ways to mash. (For most all-grain brewers, malts are just as exciting as hops.) We’ll go in-depth on the topic of hops as well, with a look at how you can get the most from them. We’ll also explore yeast varieties and the important practices surrounding them.


Sprinkled throughout the book are recipes for a variety of homebrews, including funky, sour, and wood-aged beers, which often are the hardest to find and the most expensive to buy. I’ll walk you step by step through the brewing of each.


Finally, we’ll look at a variety of nontraditional ingredients: fruits such as apricots, peaches, and cherries, as well as herbs and spices that can make your brews truly unique. Lovers of chocolate stouts, pumpkin beers, herb-infused pale ales, and anyone who brews off the beaten path will find much to savor.


Homebrew Beyond the Basics is geared toward the reader who has some knowledge of the beer-making process. It thoroughly explains key methods while touching lightly on more basic information. Truly basic info is easy to find elsewhere—online, for instance, or from other homebrewers.


This book is designed for and dedicated to brewers who want to make beer that’s as good as or better than commercial beer. There’s no real obstacle to that goal other than attention to detail and experience. If you follow the instructions in this book, there’s no reason why you can’t brew world-class beers.


ABOUT THIS BOOK


If you didn’t just read the introduction, let me be clear: This book assumes that you have some brewing knowledge. It also makes some other assumptions:


[image: ] You have basic brewing equipment and know how to use it. It’s okay if you don’t—maybe you’ve brewed only with friends. But the equipment chapter is devoted to all-grain pieces only. If you need any information on basic pieces (buckets, airlocks, etc.), you can find it easily at your local homebrew shop or online.


[image: ] All the information conveyed applies to the standard homebrew batch size, 5 gallons. Chances are that will work for you, but keep it in mind as you translate things to your own system if you brew smaller or larger batches.


[image: ] The recipes in this book go hand-in-hand with the chapters they’re in by putting the information you just read into practice. Sometimes that will mean trying out a technique, such as kettle souring. Other times, a recipe will feature an ingredient, such as home-toasted malt. Once in a while, a recipe will just give you a platform to do your own thing (such as the Blonde Ale on page 180 designed as a base beer for fruit or herbs.)


[image: ] Speaking of the recipes, I did my best to make them easy to understand and easy to modify. My efficiency is typically between 70 and 75 percent, and all original gravity ranges operate under that assumption. But if you plug it into your own calculator and get a far different gravity or if you’re brewing a different batch size, just use the grain percentages. The same goes for hops—I used alpha acid units (page 69) rather than ounces to make things easy to customize based on crop variations or hop substitutions.
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EQUIPMENT OVERVIEW


If you already brew with extract, there’s not much holding you back from going all grain. Well, okay, it does cost money to buy some new equipment, but at least you already have all of the basic brewing equipment listed on the next page. Since 5-gallon batches are the standard size for all-grain brewing, just as they’re for extract, most brewers jump straight from 5-gallon extract to 5-gallon all-grain. But if you’re short on space or money, you may decide a smaller 3-gallon setup is right for you. If you go through beer quickly, you may want to move up to 10-gallon batch sizes when you invest in all-grain equipment. See the table below for the key differences in equipment, then keep reading for detailed information on the big pieces.


Setups for All-Grain Brewing
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BASIC BREWING EQUIPMENT





6½-gallon bucket with lid (or 6-gallon glass carboy) to use as a fermentor


Airlock (with a bung if you’re using a carboy)


Hydrometer (and/or refractometer)


Racking cane (or auto-siphon)


Siphon tubing


Thermometer


Cleaner (automatic dishwasher detergent, Powdered Brewery Wash (PBW™), or OxiClean™ is recommended)


Sanitizer (Star San™ or iodophor is recommended)
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MASH AND LAUTER TUN



We’ll go in depth on the mashing and sparging processes on page 44, but you probably already know that you’re going to mix more than 10 pounds of crushed grain with quite a few gallons of hot water. The vessel you use for this is generally referred to as a tun. After letting it sit, you’re going to run some additional hot water over it and rinse the grain. While some homebrewers and commercial brewers mash in one vessel and then transfer to a lauter tun, most use a tun fitted with a strainer or false bottom for both steps. The wort then goes into a separate kettle for boiling. On the homebrew level, you have two main choices for a tun: a cooler or a pot.


A 10-gallon cooler is the most popular choice because it’s fairly inexpensive, holds the temperature steady without much work on your part, and is easily fitted with a variety of strainer mechanisms. The downside of coolers is that you’re pretty much limited to single-temperature mashes. (If it puts your mind at ease, the majority of commercial breweries have the same problem.)


A 5- to 10-gallon stainless steel pot, on the other hand, allows you to apply direct heat to the mash—which lets you easily perform multistep mashes without any changes in water volume. (See page 50 for more on decoction mashes.) The downside of pots is that they lose heat more quickly than a cooler, and they’re typically more expensive.


There are variations on these primary options—some of which utilize pumps—known as recirculation infusion mash systems (RIMS) or heat exchanger recirculating mash systems (HERMS). These are pretty complex and pricey. I’ve always been a fan of simple equipment and recommend a basic cooler or pot system. You can always incorporate pumps into your system at a later time if you get the itch. But you might never need them: I’ve used a simple pot and screen strainer for almost 20 years and been perfectly happy with them.


Valves


All standard coolers and many kettles come with a convenient hole for adding a valve. (For coolers, you just remove the standard plastic pouring spout.) If your kettle doesn’t have a hole, first locate a valve and then drill a hole—not all valves are exactly the same diameter.


Most homebrew suppliers now sell valves with everything you need (all components and O-rings) in one package at a fair price. Shop around and find one that fits your needs. Stainless-steel parts are always the best option if you can afford them. If you decide to build the valve yourself, you can save a dollar or two, but you probably will have to order parts because most home improvement stores tend to stock inferior metal valves and not stainless steel.


Strainers


The right strainer for you will depend on your brewing setup and your budget. All strainers need to connect to your valve on the interior of your mash tun, so make sure to check that a particular strainer will connect to your valve before you buy it.


If you’re mashing in a round picnic cooler and you have the money, go for a false bottom. If you plan to use a pot as a mash tun, I recommend a screen strainer as opposed to a false bottom. When you apply heat to the pot, you won’t be able to stir any wort underneath a false bottom, and it might scorch. If you have a rectangular cooler, consider building a copper manifold because the far side of your mash would be pretty far from a small screen, and there’s no readily available false bottom. That’s the core of it, but feel free to read on and learn more about your options.


Let’s start small. One of the simplest strainers is a rolled tube of stainless-steel screen (such as a window screen but made of stainless steel), crimped on one end, with the other end connected to the spigot exiting the mash tun. These screens are inexpensive and available at any homebrew supplier, or you can make your own. If you’re just getting started or if you’re short on cash after buying other equipment, this screen will get the job done for most mash tuns. The worst that will happen is a slightly lower efficiency (see below) than with other, larger filtering systems.


10-GALLON COOLER with false bottom and store-bought stainless-steel valve
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9-GALLON POT with screen strainer and DIY-welded valve
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Another popular form of strainer, a false bottom, covers the entire bottom of a pot or cooler. Making your own false bottom is difficult, because it requires finding a sheet of stainless steel or food-grade plastic, cutting it to fit, and drilling hundreds of small holes in it. Luckily, manufactured false bottoms are available for most sizes of pots and coolers. Why spend the extra money? False bottoms are more durable than screens, which can wear down and even break due to excessive bending over time. False bottoms also drain uniformly over the entire surface, as opposed to a single strainer, which can leave sugars in the areas farthest away. But I wouldn’t place too much importance on wort flow.


Widely used in the early days of homebrewing, copper manifolds now are found usually only in rectangular picnic coolers. In addition to fitting odd-size mash tuns, they’re also cheap and easy to make. A few feet of copper tubing, a few copper elbows, and a hacksaw are all you need. The pattern of the manifold is up to you—just don’t make it too complicated! The output pipe pushes through the hole where the spigot used to be, and a hacksaw will cut small slits in the copper pipe on the bottom side that sits on the floor of the cooler. Food-grade tubing is attached to the output pipe along with an inline valve for controlling the rate of flow. Everything you need is available at your local home improvement store.






MASH-TUN EFFICIENCY BATTLE







The three brewers at my brewery have different mash tuns for our homebrew systems, so we decided to put them side by side and see how they compared. We filled each tun with the same strike water and a 50-50 blend of wheat malt and German pilsner malt. After a 60-minute rest at 149°F, the mash was run off using fly sparging (page 54) until we collected 6½ gallons. These were the results:


Mash Tun #1 (9-gallon stainless steel pot with a thin, single-screen tube on the bottom): 1.043 specific gravity (SG)


Mash Tun #2 (9-gallon stainless-steel pot with a stainless-steel false bottom): 1.045 SG


Mash Tun #3 (10-gallon cooler with a homemade coil): 1.045 SG


To see what difference batch sparging (page 54) had on Mash Tun #1—the mash tun with the highest likelihood of missed sugars due to fly sparging—we repeated the experiment using batch sparging. Theoretically, this would help rinse the sugars on the grain hiding in the corners back into solution. The result was a slight increase to 1.044 SG.


What I take from this experiment is that most common mash-tun designs give you similar and acceptable results when it comes to efficiency. It’s always nice when specialized and more expensive equipment turns out to have very little impact.









KETTLE



After you’ve drained the wort from the grain, you’ll need a kettle large enough to boil the full amount of wort. Since that’s close to 7 gallons for a 5-gallon batch, you’ll want a pot that holds about 10 gallons. If your pot barely holds the amount of liquid needed, say 8 gallons, you’ll undoubtedly have boilovers. If you get a boiling kettle that’s cheaply made, you’ll likely regret it later. In general, you want a stainless-steel pot with heavy-duty handles and a thick bottom (18-gauge) to help prevent burning.


It takes only a little more time to make 10 gallons of beer than it takes to make 5 gallons. If less work for larger batches sounds good to you, consider spending a little more on a pot now so that you have the option of brewing a 10-gallon batch down the road. If you want to be able to brew 10 or more gallons at a time, then you’ll need a 14-gallon or larger pot.


Since stainless-steel pots in large sizes can get mighty pricey, many homebrewers make their own by cutting the top off of a stainless-steel keg to make a keggle. (It’s known as a keggle because it’s part keg and part kettle.) It’s fairly easy to acquire a keg legally and cheaply; most breweries have a few sitting around that don’t hold pressure, and they sell them at good prices to homebrewers. Please don’t steal kegs! Cutting the top off a keg should fall to someone with the right tools for the job. Having cut a few kegs with grinders and jigsaws in my time, I can tell you it’s worth the money to have a welder do it for you. Once the top is cut off, you have a 15½-gallon stainless steel pot that’s perfect for boiling 5- or 10-gallon batches.


KEGGLE with thermometer, stainless-steel valve, and screen strainer
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Burner



The only way to get a 10-gallon pot to a rolling boil on most stoves is to buy a wide pot and have it straddle two burners. You’re rolling the dice on your stove strength when you order the kettle, but for some city-dwelling brewers, there’s no other choice. If this is the boat you’re in, look for a pot that’s at least 16 inches wide (or wide enough to fit across most of two burners).


If you have a driveway or yard, it’s probably time for you to take your brewing from the kitchen. Most stoves just aren’t made to boil that much wort! Inexpensive propane burners are available at any home improvement store and work just fine for brewing. Try to avoid the “jet-burner” style that has just one main burner opening. A “banjo” style has many burners in a ring, which minimizes scorching and gives you more control over the boil. Also, if you can get a burner with taller legs, it will make life easier for you because you won’t need to lift the kettle in order to siphon into your fermentor. A spare propane tank also is useful; running out of propane in the middle of a brew day is a huge pain.


WORT CHILLER


When you finish boiling a standard-size batch, you will have about 5½ gallons of very hot wort. Trying to chill that down in your bathtub isn’t the way to go. You need something that will cool the wort quickly to yeast-pitching temperatures. You need a wort chiller.


A wort chiller can be as simple as a copper pipe bent into a coil and attached to a garden hose or as fancy as a commercially made plate chiller. Let’s start with the most common style of chiller: An immersion chiller consists of a copper coil attached to a garden hose or other water source. The coil boils with the wort for the last 20 minutes in order to sanitize it. Then, when the heat turns off, you start the flow of cold water through the chiller—which moves through the inside of the coil and slowly cools the wort from the inside out. Brewers like immersion chillers because they’re cheap (you can even make your own), sanitation isn’t a worry because it’s boiled with the wort, and it allows you to siphon off very clear wort that’s mostly free of cold break. The only downfall of immersion chillers is that they tend to use a lot of water. But if you run off the water you’re using into your garden or washing machine, you can partially mitigate that.


BANJO-STYLE BURNER with propane tank
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Another popular type of chiller is a counterflow chiller. It takes hot wort from the kettle and runs cold water in the opposite direction, so your wort is cooled very quickly on the way to the fermentor. This can be a DIY project, but it’s quite a bit more complicated than a simple immersion chiller. The benefit of a counterflow chiller is that it uses less water and is quicker than an immersion chiller. But it has two cons: It requires a meticulous cleaning and sanitizing regimen to prevent contamination, and the break material in the wort transfers into the fermentor instead of staying behind in the kettle.


Some commercially made counterflow chillers are based on the type of chiller that commercial breweries use. (In a brewery, the chiller is called a “heat exchanger” and looks like a large block made of many sheets of metal.) On a homebrew scale, these are referred to as plate chillers. As the hot wort passes through this maze of sheets, cold water passes in the other direction on the other side of the sheets. Just as with regular counterflow chillers, cleaning and sanitizing are much more involved than for standard copper wort chillers.


[image: ]


IMMERSION WORT CHILLER


REFRACTOMETER


You don’t need this for all-grain brewing, but I can’t believe I brewed for 20 years without a refractometer—and I can’t imagine brewing without one now. With just a few drops of wort, I can check my sparge runnings to make sure I don’t extract any tannins by going below 1.008. I also can quickly check the pre-boil gravity of my wort so I can stop sparging when I hit the gravity I want.


Note: A refractometer is great for checking original gravity (OG), but it’s useless once the beer starts fermenting. The alcohol plays havoc with the readings, so after fermentation you need to switch back to a hydrometer.


A dual-display refractometer that shows both specific gravity (SG) and Brix scales is the most convenient, and you can buy one on eBay for a nominal amount. If you find one with only Brix/Plato units, you can use an online calculator to figure out the SG.
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CLEANING AND SANITIZING


CLEANING


While you can’t say cleaning is more important than sanitizing, you can say it’s impossible to sanitize something that isn’t squeaky clean. Commercial brewers use very hot water (160–190°F) and strong caustic (alkaline) cleaners. Working with caustic cleaners is fairly dangerous, and you must use eye and skin protection, so they aren’t recommended for homebrewing—especially in homes with small children.


A good alternative is an alkaline cleaning product that’s a bit safer around the house. The easiest one to find is in the cleaning aisle of your local supermarket in the form of unscented liquid dishwasher detergent. Buy a cheap brand without any fragrances. You’ll find it’s an excellent and affordable cleanser. Just 2 to 3 tablespoons in 5 gallons of hot water works well for soaking plastic equipment. See the chart below for more on this and other cleaning-solution options.


Cleaning-Solution Options
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I prefer letting chemicals and time do most of the work. I usually just let my equipment sit in a cleaning solution for a day or two and then rinse it well. Scrubbing with brushes or abrasive pads is a no-no; these cause micro scratches that bacteria can hide in, which makes sanitizing more difficult. Also, be careful about shocking glass carboys with hot water or going from hot to cold water quickly; they’re very prone to breakage. Warm water in the 120°F range is fine and generally won’t crack the glass. Rinse any cleaner multiple times before sanitizing, especially if you used bleach, which easily can add plastic (phenolic) aromas and tastes to your beer.


Note: Separate any moving plastic parts when cleaning and sanitizing. The plastic spigots on bottling buckets are notorious for harboring bacteria, as is the spring in a bottle filler. Look closely at your equipment. Is that a piece of hop flower stuck in your auto-siphon? Remember, if it’s not clean, it can’t be sanitized properly.



SANITIZING



Commercial breweries traditionally use acid-based sanitizers. Just as with commercial cleansers, these are quite dangerous and will turn your skin white and blind you if you’re not careful. These products aren’t marketed to homebrewers for reasons of liability. However, a similar product marketed as Star San is highly recommended. Don’t be concerned about the foaming quality of Star San (it creates large bubbles); a small amount of this sanitizer won’t affect the taste of your beer. Star San is a no-rinse sanitizer, so you just need to shake out any residue, and you’ll be good to go.


Iodophor is an iodine-based sanitizer that many homebrewers use with good results. Like Star San, it’s no-rinse. The only downside is that iodophor tends to stain plastic parts red; this is only cosmetic and doesn’t affect the beer.


Bleach isn’t recommended as a sanitizer, because there’s too great a chance of off-flavors if it’s not rinsed extremely well. (If you’re rinsing with tap water, then you just un-sanitized.) Stick with Star San or iodophor at the recommended dosage and contact time.


Boiling water or steam isn’t practical for most brewing equipment, but stainless steel and some glass items (e.g., small jars) can be boiled for 20 minutes to sanitize. Make sure to cover the boiling pot and let the items cool to room temperature before handling. Direct flame also can be used to sanitize some smaller items, such as the lip of a bottle or the neck of a carboy. Be as careful with fire as you are with chemicals.


The most important thing to keep in mind is that bacteria and wild yeast travel on dust particles in the air. Covering the cooling wort in your kettle with a clean trash bag or using foil to cover the neck of a carboy will keep most anything from drifting into your wort and giving you problems. Once you get in the practice of proper cleaning and sanitizing, it’ll become second nature, and you’ll hardly have to think about it: clean (soak), rinse, sanitize, and keep covered.
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BREW DAY


BREWING AN ALL-GRAIN BEER


A smooth brewing experience is all about preparation and practice. The more you brew, the more familiar you’ll become with every stage of the process. For this example, we’ll be brewing my house American Pale Ale. The basic process of mashing is covered within the directions, but you can find an in-depth explanation on page 45.


Note: Throughout the book, the recipes include targets. For more on original gravity (OG) and final gravity (FG), see page 13. For more on international bitterness units (IBUs), see page 69.


YOU NEED




basic brewing equipment (page 3)


9 gallons filtered brewing water (step 1)


10 pounds American 2-row


½ pound crystal malt (60°L)


½ pound Briess® Special Roast malt (50°L)


7.5 alpha acid units Columbus hops at 60 minutes (24.6 IBU)


7.5 alpha acid units Columbus hops at 30 minutes (18.9 IBU)


1 ounce each Chinook and Cascade (dry hops)


2 vials or packages California Ale WLP001/American Ale WY1056 yeast (note on page 103)


Whirfloc® tablet or Irish moss (optional)







TARGETS




Yield: 5 gallons


OG: 1.050–1.054


FG: 1.010–1.012


IBU: 43.5








STEP 1 [image: ] PREPARE YOUR WATER.


This step can be done the day before you brew. For this recipe you need 9 gallons of brewing water: 4 gallons for mashing and 5 gallons for sparging. If you decide to brew another recipe for your first beer, a good rule of thumb is 1 gallon of water for every 3 pounds of grain for the mash, and the same amount of sparge water as your finished beer yield. So if you hope to have 5 gallons of beer at the end of the day, you would use 5 gallons of sparge water.


Brewing water needs to be free of any chlorine and other impurities. The easiest thing to do when starting out is to buy purified (ideally reverse-osmosis) water at the grocery store, but you also can use a carbon filter to prepare your water. A The downside to filtering your own water is that your pH and minerals can vary wildly based on your local water supply. See page 56 for more on brewing water, including more advanced topics such as pH and minerals.
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ORIGINAL GRAVITY AND FINAL GRAVITY







The amount of sugar extracted from the mash that’s dissolved in the wort you’ll be boiling in your kettle is known as your original gravity (OG). It can be measured in different ways. British brewers and homebrewers use the specific gravity (SG) scale, while American and European brewers tend to use the Plato scale. The OG tells you the potential alcohol content of your beer as well as the efficiency of your mash. A low-gravity session beer could be as low as 1.034 (SG)/8.5° Plato, while a strong imperial stout could be as high as 1.130/30° Plato.


The final gravity (FG) is the amount of sugar left after the yeast has had its fill. The amount of sugar left depends on the ability of the yeast to turn the sugars to alcohol (attenuation) and the overall percentage of fermentable sugars in the wort. In general, the final gravity will be 75 to 80 percent of the original gravity. This can be helpful when deciding whether the beer has finished fermenting or not. If your beer’s OG is 1.050, then the FG generally should be between 1.010 and 1.012.


Measuring gravity with a hydrometer is as easy as filling a container with liquid (at 60°F) and reading the line. A refractometer (page 9) is equally easy to use. Just place a couple of drops on the surface and look through the eyepiece. Use a refractometer for original gravity only, because alcohol affects its reliability when it comes to reading final gravity.
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STEP 2 [image: ] HEAT THE MASH WATER.


Using your stove or outdoor burner, heat your mash water to around 167°F (about 15°F higher than 152°F, which is a good temperature for your mash). If your grain is cooler than room temperature, you may want to start out 20°F higher. It’s easier to add a small amount of cold water to the mash and bring the temperature down than it is to try to heat water (or the whole mash) if your temperature is too low.


STEP 3 [image: ] MASH.


Mashing is simply mixing crushed grain and water together in order to activate enzymes that will convert the starch in the grain into sugars. There are simple mashes and complicated mashes. The vast majority of commercial breweries and homebrewers use a single-infusion mash, which holds the grain and water mixture between 148°F and 156°F for 30–60 minutes. See page 45 for more in-depth information on mashing.


Transfer the 167°F, to your mash tun (either a cooler or another pot). Mix the crushed grain and hot water together by holding the bucket or bag of grain in one arm and slowly adding it to the mash tun. B You can stir with the other hand or enlist the help of a friend to break up any lumps as you go. Once all the grain is added, stir the mixture well to ensure a consistent temperature throughout the mash. Put the lid on the cooler or pot and let the mixture sit for 45–60 minutes.
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STEP 4 [image: ] HEAT THE SPARGE WATER.


Sparging is the process of rinsing sugars off the grain after you have drained the initial mash water (the first runnings). Just as with mashing, there’s a variety of sparging options. For at least your first few brews, I recommend fly sparging, which is what we’ll do below. For more in-depth information on sparging, see page 54.


While you’re waiting for the enzymes in the mash to do their work, heat your sparge water in your second kettle. Add the 5 gallons needed and heat the water to somewhere between 165°F and 170°F. This is a good temperature range because it will rinse a large percentage of sugars from the grain without the risk of extracting tannins that comes with using hotter water (more than 180°F).


STEP 5 [image: ] RECIRCULATE (VORLAUF.)


After 45 to 60 minutes, your mash completes; additional time won’t extract any additional sugars from the grain. If you can heat the mash, you can raise the mash temperature to 165–170°F. Known as a mashout, this allows the sugars to flow more freely from the grain bed. If you don’t have the ability, don’t worry; the effect is minor.


Attach a short piece of tubing to the spigot on your cooler or pot. Slowly open the spigot and recirculate, or vorlauf (the traditional German term), the wort back through the mash. Fill a large pitcher or bowl and gently pour the collected wort back on top of the mash. C This process helps you collect clearer wort and establish a good mash bed—which is key for a smooth runoff. Repeat the recirculation process for 5 minutes or until the wort is free from any grain particles. A little haze is okay.
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STEP 6 [image: ] COLLECT THE FIRST RUNNINGS.


Now you’re ready to collect the wort. Start running the wort off into your kettle until the top of the grain bed is just dry. D Do this gently in order to minimize splashing.


If you’re trying to shorten your brew day, start heating the kettle as soon as you have collected the first runnings. The wort will be close to a boil by the time you finish adding the sparge water.


[image: ]


STEP 7 [image: ] SPARGE.


Now it’s time to sparge, which will rinse the grain and let you collect second runnings. Gently pour 1 gallon or so of your sparge water on top of the mash until there are 2–3 inches of water above the grain. E Use a large spoon or similar item to diffuse the water. Stop pouring until the water drains and the grain bed shows, then repeat until you’ve collected 6½ gallons of wort total (first and second runnings).


[image: ]


Note: If you have a refractometer, keep checking the gravity of the wort near the end. If it drops below 1.008, stop sparging to prevent the extraction of tannins from the grain husks.


STEP 8 [image: ] BRING THE WORT TO A BOIL.


Once your first and second runnings are in your kettle, bring the wort to a boil. When the wort is near a boil, some protein and other assorted scum will float at the top. Feel free to skim that off.


STEP 9 [image: ] BOIL.


Once the wort reaches a boil, let it boil for 15 minutes, then mix in the 60-minute addition of hops. F With 30 minutes left in the boil, add the other 7.5 alpha acid units of Columbus. Around the 15-minute mark is a good time to add your immersion chiller and any kettle finings (such as Irish moss or Whirlfloc) if you’re using them.
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STEP 10 [image: ] CHILL.


At the end of the boil, turn off the heat source and start running cold water through the immersion chiller. G Throw in your flameout (knock-out) hop addition if your recipe has one. Depending on your water temperature, it probably will take between 20 and 40 minutes to cool your wort to pitching temperature. (For ales, usually around 65–70°F; for lagers, you may need to chill it to 65–70°F and then chill your beer overnight in a fridge or freezer to get it to proper pitching temperature.) Cover the wort with the lid of your pot or with a sturdy, clean trash bag as it’s chilling.
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STEP 11 [image: ] TRANSFER AND CHECK GRAVITY.


When the wort has come down to pitching temperature, remove the wort chiller and transfer your wort to the sanitized fermentor using a sanitized racking cane or auto-siphon. H Pull about 8 ounces aside to check the gravity if you’re using a hydrometer, or a few drops if you’re using a refractometer.
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STEP 12 [image: ] AERATE AND PITCH YEAST.


Once the wort is in the fermentor, it’s time to aerate the wort. Most brewers start by shaking the fermentor for about a minute; however, you may decide to infuse directly with oxygen. The latter is really necessary only for lagers or very strong ales. (See page 116 for more information on aeration.)


Once your wort is aerated, pitch your yeast as quickly as possible. I It’s important to pitch the correct quantity of yeast for your beer. See page 110 for a chart of proper pitch rates for different types of recipes.
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STEP 13 [image: ] START FERMENTATION.


You can’t do this step on your own; this is the yeast’s job! But you should place your fermentor in an environment that’s friendly for the yeast. For a typical ale, that means a dark, cool (65°F) room at the very least—if not an actual controlled fermentation chamber.


Most off-flavors from yeast are created as they reproduce during the first few days of fermentation. If you can control temperature for these few days, you greatly increase the chance of making great beer. See page 114 for more on yeast and fermentation temperature.


AFTER BREW DAY


STEP 1 [image: ] 24 TO 48 HOURS


Check the blow-off tube or airlock for activity. If you’re using a clear carboy, you’ll see bubbles in the wort, too. As long as a few “blips” of air are coming through the airlock, there’s nothing to worry about. As the 48-hour-and-beyond point approaches, though, you should see lots of air being forced from the airlock. If you don’t, your seal is faulty or fermentation isn’t taking off. If you’re using a bucket, crack the lid and peak inside; if you see krauesen (foamy head) on top of the beer, then you’re fine. In my experience, it’s very rare for a beer not to start fermenting, so don’t freak out.


STEP 2 [image: ] ONE WEEK


The beer is just about done fermenting at this point, but it’s still too yeasty to hurry it into bottles or a keg. Add any dry hops or specialty ingredients. Carefully crack the lid, toss in your hops or other ingredients, and quickly close the lid.


STEP 3 [image: ] TWO TO THREE WEEKS


The beer completesly finished fermenting by this time and can be bottled or kegged. If you have a fermentation chamber, crash it down to 32°F and add a fining such as gelatin (page 123). After an additional 48 hours, you can transfer crystal-clear beer into your keg instead of cloudy beer.



PACKAGING


KEGGING


When I owned a homebrew shop, I always encouraged customers to make the jump to kegging. Over and over, I saw homebrewers who stopped brewing because of all the work (and mess) of bottling. Kegging—more than any other upgrade—will keep you brewing. It’s hard not to dream about cleaning and sanitizing one big container instead of 50 small ones! Not to mention the instant gratification of trying a beer within an hour of putting it in the keg. Pouring your own beer from a tap in your own home is great!


Kegging Equipment


Kegs are nearly indestructible and will last a lifetime. They aren’t as cheap as they once were, but they’re still very affordable. Complete kegging systems can be purchased at your local homebrew shop or through many online suppliers (page 190). If you can source a carbon dioxide (CO2) tank or kegs locally, you can save some money both on the items and on shipping.


Not covered on the following page is a spare fridge or chest freezer. It’s possible to use a fridge for both food and beer, but it limits you to a single keg, and the real beauty of kegging is having multiple kegs on tap. (You also may have a partner who doesn’t love kegs taking up all the room in the refrigerator.) Choosing whether to go with a fridge or freezer is a tough call. Freezers need a temperature regulator, which isn’t cheap, and freezers also tend to have a shorter life span. However, you can fit more beer into a large chest freezer, and since you can set the temperature to anything you want with a regulator, you also can use it for lagering. Fridges last longer, but they keep the beer at whatever the temperature dial decides. A good place to look for either is on Craigslist or eBay, where you may find someone selling a fridge or freezer for cheap. That may help with your decision.
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KEG J: The soda industry used to use 5-gallon kegs to dispense concentrated syrups. When they switched to the bag-in-a-box package, the market flooded with kegs. They could be had for as little as $5! Over the years, they’ve become more sought after and now sell for considerably more. You can purchase brand-new kegs, though their cost is typically double that of a used keg, and there’s not a huge benefit in purchasing a new one.


The beauty of soda kegs (Cornelius or “corny” kegs) is that they’ll last a lifetime and can be rebuilt with a new gasket set for just a few dollars. Also, most of these kegs hold exactly 5 gallons, which is perfect for homebrewers. Occasionally 3- and 10-gallon kegs pop up.


There are two varieties of soda kegs: pin lock and ball lock. These refer to the type of fittings that attach to the keg. Pin-lock kegs have connectors that snap over the in/ out plugs on top of the keg, which have small pins sticking from them. Ball-lock kegs have smooth plugs and take a different fitting. Ball-lock kegs seem to be more prevalent in the marketplace, but both styles are perfectly fine for homebrewing. Since the disconnects are unique, it’s easier if you commit to one or the other.


How many kegs do you need? Obviously that depends on how often you brew and how many beers you want on tap at a time. Since you don’t want to have to empty your only keg before you can keg up your next batch, I recommend at least two kegs to start. You’re going to want more eventually, so keep an eye out for deals.


FITTINGS AND TUBING K: You need a set of connectors that snap over the in and out plugs sticking from the top of the keg. One side is the CO2-in connector, and the other is the beer-out connector.


The beer-out connector attaches to a dispensing tap with a length of tubing. The tap could be an inexpensive plastic squeeze tap or a gleaming copper bar tower. The CO2 fitting connects to a regulator attached to your CO2 tank via more tubing. Don’t use siphon hose for kegging: You need thick-walled keg line, which is only slightly more expensive and available at any homebrew shop. I use a 2-foot length on the beer side with a plastic squeeze tap and a 4-foot length on the gas side. Luckily, you don’t need a set of connectors for every beer on tap. You simply move them from one keg to the next.


CO2 TANK L: Depending on how often you brew, you may be fine with a 5-pound CO2 tank (which lasts for about 10 kegs). It’s lightweight and easy to take to parties. A larger 20-pound CO2 tank is more economical for the serious brewer. It’s more of a pain to drag around, but it can last for more than a year between fills. (A perfect solution is to have both a large and small tank, but that’s an added expense.) You can get the tanks filled or exchanged at your local welding supplier.


REGULATOR M: You need a regulator to step down the gas pressure to a usable level. A single-gauge regulator tells you how much pressure is going to the keg, which is your main concern. A double-gauge regulator has an additional gauge that tells you how much CO2 is left in the tank. I’ve always found that the second gauge moves only right as the tank is running dry (usually in the middle of a party!). Weighing the tank is a better measurement of how much gas is left. A 5-pound tank weighs 5 pounds more when filled than when empty, and a 20-pound tank weighs 20 pounds more. Write the empty weight on the keg. Then all you have to do is place the tank on your scale to find out exactly how much CO2 is left.






CHANGING THE GASKETS IN A USED KEG







Complete gasket sets usually are all you need to bring a used corny keg up to code. A set is inexpensive and consists of the large O-ring that fits around the lid, two small O-rings that fit over the plugs that stick from the top of the keg, and two tiny O-rings that fit over the dipstick tubes underneath the plugs. The hardest part is unscrewing the plugs. If you’re lucky, you can get them off with a pair of pliers, but you may have to resort to a socket wrench to loosen them. A small amount of keg lube smeared on the new gaskets will help them seal and make it easier to remove the fittings later. Tighten the plugs well after replacing the dipstick-tube gaskets because it could be dangerous if they’re loose. Occasionally, you’ll run across a stubborn keg lid that just won’t seal tight. The best option I’ve found is an extra-fat gasket sold by Williams Brewing (see References.) It’s a few bucks more than a standard O-ring, but it works wonders. Once all the gaskets are replaced, your keg should seal properly, hold pressure, and work for years.









Kegging a Beer



STEP 1 [image: ] CLEAN.


First, bleed any pressure from the keg. Lift the lid’s relief valve. If your lid doesn’t have a relief valve, carefully press down on the poppet of the gas side plug with a screwdriver. After venting, take off the lid and remove the large O-ring. Hose out any yeast or beer residue, then fill with hot water and about ¼ cup of PBW, OxiClean, or automatic dishwasher soap. Push down on both poppets with a screwdriver to allow the cleaning solution to fill the in and out dip tubes, loosely put the gasket on the lid, and submerge in the solution. After an hour-long soak, rinse the keg well with tap water. This job is best done outside with a hose. Make sure to spray water down the dip tubes by pressing down on the poppets again. If this is the first cleaning of a used keg, unscrew both plugs from the keg and replace the small gaskets under the dip tubes. Also replace the small O-rings on the plugs and the large lid O-ring.


STEP 2 [image: ] SANITIZE.


Fill the keg with iodophor or the acid-based sanitizer of your choice. After the required contact time, close the keg lid and hook up the gas and liquid connectors. Push all the sanitizer from the keg using your CO2. (You can flip the tap open so you don’t have to squeeze it.) I push mine into a 5-gallon bucket and use it for sanitizing my siphon equipment. Why not just dump the sanitizer? This method purges all of the oxygen from the keg with CO2 and sanitizes a liquid line in the process. When you siphon your beer into the keg, you don’t have to worry about oxidizing your beer. This is especially important with IPAs and other beers with a nice hop aroma, because oxygen is the enemy of hop aroma.


STEP 3 [image: ] FILL THE KEG.


Siphon the beer from your fermentor into the keg using a racking cane (or auto-siphon) and siphon tubing. Leave as much sediment behind as possible. If you didn’t add a clarifier such as gelatin or Biofine® in the fermentor, add it to the keg at this time if you want.


STEP 4 [image: ] SEAL AND PRESSURIZE THE KEG.


Close the lid and apply pressure with CO2, which should seal the lid tightly. Set your CO2 regulator to 30 pounds per square inch (psi) and place the keg on its side. Rock it back and forth, using your foot, for 30 seconds. Place the keg upright, unhook the CO2 tank from the keg, and place the keg in your beer fridge or freezer.


After an hour or two, you can try your beer. Before tapping, however, you need to vent the excess pressure from the keg so it pours properly. Bleed off all the pressure by lifting the relief valve. Hook the CO2 back to the keg with the pressure set to 0 on the regulator. Then turn your regulator to 10 psi, which is enough pressure to push the beer from the tap. Try pouring your beer!


If the beer comes out too fast, dial the pressure down until the beer pours properly. If the carbonation is a little too low, unhook the tap and pressurize the keg back up to 30 psi. This time, there’s no need to shake it; just leave it hooked up for a few hours and check it again. It’s easier to fix low carbonation than to fix over-carbonation, so take your time and work your way up to the desired carbonation. Always bleed off the excess pressure in the headspace of the keg before attempting to pour your beer. If it’s shooting from the tap and foaming everywhere, then the pressure is too high! It should take at least five seconds to fill a standard pint glass.


Note: While this quick-shake method works well, brewers with a little more patience will set the CO2 on their regulators to around 15 psi and leave them hooked up to the keg for five to seven days. This allows the beer to absorb CO2 slowly, which means there’s less chance of over-carbonating. The only downside (besides waiting a few days to try your beer) is the risk of losing all your CO2 if there’s a leak anywhere in the system.



Dispensing Beer from a Keg



Once your beer is carbonated, drinking it’s as simple as setting your CO2 regulator to a pressure that’s low enough so that the beer flows from the tap at the speed you want. The pressure should keep it carbonated at the volume of CO2 you want. The ideal pressure for your system will depend on the length and diameter of the tubing and the temperature of the beer. Somewhere in the 6–10 psi range works in most instances.


Note: If you want to go down a dispensing rabbit hole, the Brewer’s Association Draught Beer Quality Manual (draughtquality.org) has more information than you’ll ever need, including a chart to guide your psi settings precisely.


Since there’s always the possibility of a small gas leak from a loose clamp or sticky poppet, keep the CO2 turned off when you’re not using it. If your beer becomes under-carbonated partway through the keg, just hook up the CO2 tank again at 30 psi, fill the headspace of the keg, turn it off, and disconnect it. Leave the keg overnight to absorb the CO2 charge, and the carbonation level should be back to where you want it the next day. This method would be completely impractical for a restaurant or bar, but at home it works just fine—and one day it will save you a tank of CO2.


While dispensing can seem complicated—even overwhelming—at first, after a few times it will be so easy that you could do it in your sleep. Finding the right balance in your kegs is a bit of an art. Don’t get too hung up on a single mistake. In most cases, the worst that can happen is a slightly over-carbonated beer. After a few days of bleeding off excess pressure, it will return to normal.
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Filling Bottles from a Keg



Filling a bottle from your keg can be as easy as sticking the tap into the neck of a bottle and slowly filling it. You can get fancier by sticking your old plastic bottle filler into the squeeze tap so that you can fill from the bottom of the bottle (less splashing and less oxidation.) This technique is fine for taking beer to a party or a homebrew-club meeting, and it’s the way I transport most of my beer. You don’t even have to worry about sanitizing the equipment or the bottle. Since the beer is going to be consumed in a few hours, there’s no worry about infections.


Beer filled in this cheap and easy method should last a week or so in the fridge, but for long-term storage or for competitions, you need to use a counter-pressure bottle filler. A counter-pressure filler allows you to purge the bottle with CO2, pressurize the bottle to the same pressure as the keg, and then slowly fill the bottle. Since the bottle and the keg are at equilibrium, the beer foams very little and keeps most of its CO2 in solution. When capping a bottle, have the beer foam up to the top of the beer neck. This is known to commercial brewers as “capping on foam” and ensures that the oxygen in the bottle is minimized. There’s a variety of counter-pressure fillers on the market, and they all work decently. I prefer models that use a single valve to control the process, which leaves your other hand free to hold the bottle or grab a cap.


BOTTLING


Popping the cap on your first bottle of homebrew and hearing that familiar “hiss” are fun and exciting. Unfortunately, the fun and excitement quickly turn into a chore. Cleaning and sanitizing 50 bottles, a bottling bucket, and all your siphoning equipment take a lot of time. Then you have to store the beer for a couple of weeks before you can even taste it.


But don’t write off bottle conditioning. You can get higher levels of CO2 in bottled beer that are essential for certain beer styles, such as Belgian golden strong ale or hefeweizen. It’s also best for really strong or sour beers because you’ll want to enjoy these beers over a period of years and you don’t want to tie up a keg for that long. There are also mysterious tastes that develop with bottle conditioning that you can’t get with force carbonating, and the yeast can protect the beer from oxidation. (It can give “meaty” or “brothy” flavors if kept too long.)


Bottling Best Practices


STEP 1 [image: ] DISCARD THE BAD BOTTLES.


Look into every bottle for crusty mold on the bottom or a ring around the bottleneck. If you see any, throw the bottle away—it’s not worth the potential infection if you miss something. It takes a lot of time to clean a heavily soiled bottle.
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STEP 2 [image: ] CLEAN AND SANITIZE THE GOOD BOTTLES.


Even if the bottles look clean, they should still get a quick soak in a cleaning solution of PBW or OxiClean. After rinsing, the bottles should be sanitized using iodophor or an acid-based sanitizer. Alternatively, the bottles can be loaded in an oven and baked for an hour at 350°F. Let the oven heat up and cool down slowly so that you don’t shock the glass.


STEP 3 [image: ] WATCH FOR DUST.


Cover bottles with foil to keep dust from falling into them. Do the same with the bottling bucket. Always be aware of the bacteria-laden dust all around us. A little foil over a cooling kettle or carboy goes a long way in preventing infections.


STEP 4 [image: ] USE THE RIGHT AMOUNT OF PRIMING SUGAR AND MIX IT IN PROPERLY.


Under- and over-carbonated beers are common flaws. By following the priming sugar advice (at right), you can be sure of consistently getting the appropriate level of CO2 in your beer—as long as it’s mixed thoroughly with the beer. The most common rookie mistake is pouring the hot priming sugar mixture into the beer and starting to bottle. If you do that, you run the risk of ending up with flat bottles, some that are properly carbonated, and some that gush when you open them. If the priming sugar isn’t mixed uniformly into the wort, the carbonation won’t be uniform. Add the priming sugar mixture to the bottom of the bottling bucket or carboy, then siphon the beer on top of it. Give it a gentle stir with a sanitized spoon and proceed.


STEP 5 [image: ] STICK WITH REGULAR CAPS.


While oxygen-absorbing caps are an option, keep in mind that they’re activated by moisture. If you dip them in a sanitizing solution or boil them, their oxygen-scavenging capacity can be depleted in a matter of seconds. Also, new research shows that volatile hop aromas can be absorbed into the cap liners as well. Until the technology improves, save the money and buy the regular caps. The yeast in the bottle should be able to scavenge the small amount of oxygen in the headspace.


STEP 6 [image: ] STORE THE BEER WARM, THEN STORE IT COLD.


Often a batch that won’t carbonate has been kept too cool for the yeast to do its job. Belgian brewers have hot rooms for storing their carbonating beer. These rooms usually are in the 70–80°F range, and the beer sits there for about two weeks. This warm temperature encourages the yeast to consume the priming sugar and produce CO2. Remember, the yeast cells are stressed out and tired at this point, so be nice to them! After two weeks of warm conditioning, chill a bottle and sample it. It should form a thick head and have the proper carbonation for the style. If not, shake the bottles a bit and let them sit for another week at the warm temperature. When carbonated, the beer should be stored cool or cold for the remainder of its life. Anywhere below 55°F is acceptable, but as close to 32°F as you can get will extend shelf life.


Bottle Conditioning: Sugar Ratios and Temperature


As a homebrewer, don’t get too hung up on exact volumes of CO2 in bottled beer—unless you really want to. At the end of the day, you just need to make sure that your beer forms a thick head when poured, but not to the point that the beer is half foam. That said, it’s easiest to talk about CO2 in volumes, so that’s what we’ll do here.


At my brewery, we focus on highly carbonated Belgian farmhouse-style beers and traditional English styles with low carbonation. Achieving the proper level of carbonation is very important because it can affect the mouthfeel and crispness of the beer. A saison may be bottled at 3.7 volumes and an imperial stout at only 2.3 volumes. Carbonation is an unappreciated “ingredient” that can make or break a beer. A flat saison or tripel is flabby and insipid, and an over-carbonated stout is harsh. The recipes in this book have the recommended amount of sugar for priming, but develop the habit of consulting an online calculator (do a web search for “priming sugar calculator”) and tweak your carbonation for each batch you brew.
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