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INTRODUCTION


They were a fiction writer, a bartender, a CAD designer, a chef, a pharmacist, a mechanical engineer, a photo lab worker. In their off-hours, they all shared one passion—homebrewing. Eventually they all made their passion their profession.

Do you remember the first taste of your first homebrew? The cautious enthusiasm as you poured it into its glass, and took in its perfect color and sturdy head. The lilt of your eyebrows as you inhaled its delicious aroma and realized that you couldn’t wait to taste it. And, finally, your broad grin as you experienced for the first time the fine balance of hops and malt, the bursting bubbles of good carbonation. Success. Epiphany.

And so the passion for homebrewing is born. It is a passion rooted in the love of good beer. It is a passion that embraces the creativity of the culinary arts. It is a passion that revels in the intellectual challenges of biology, chemistry, and engineering presented by each batch. Above all, it is a passion for the simple satisfaction of hand-crafting a good beer.

And once the passion has ensnared us, we are defenseless against its powers. We find ourselves spending our money on bigger and better equipment, turning previously quiet corners of our homes into breweries, and deserting our families and friends to pursue our passion. (At least we share it when we’re done, right?) And who among us has not dreamed of turning this passion into a career? After all, isn’t making money doing something you love the real American dream?

Secrets From the Master Brewers is in its own way a master class. It’s a chance to sit down with some of the finest brewers in America and have them share the little things they have learned as professionals—little things that will make better beer. They have also shared many of their own recipes, some of which have earned medals at the Great American Beer Festival. Every ingredient listed and every technique used in these recipes is something you can do at home. There really aren’t any “secrets,” but simply the right choice of ingredients, blended in the right proportions, utilized in the best way.

A few years ago, these professionals were just like you—lovers of great beer arduously pursuing their hobby in their kitchens and basements. Perhaps they will inspire you to follow your dream and become a professional brewer. Certainly, they will give you new insights and tips to make your homebrew as good as it can possibly be. “But,” you might say, “there are certain things that I simply can’t do at home.” Well, then, maybe you should become a pro. There is always room in the world for more great beer.
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 AND DEBATE


In brewing, there are often many paths to the same outcome, and brewers are passionate about which method works best for them. From choice of ingredients to mashing techniques, battles rage. And yet as we interviewed this varied group of brewers from around the United States, we noticed that there were many questions to which we repeatedly received similar answers.

Of course, there was never complete agreement on anything, which leads us to the debates. As usual, the debates were a little harder to handle, but no matter what our opinion, we emerged wiser as a result. We hope you will too.

CONSENSUS

Hops

The majority of brewers expressed a strong general preference for pellet hops. Most agreed that in a perfect world, whole-leaf hops would be ideal. “They’re closer to the source,” explains Paul Sayler, of New York’s Commonwealth Brewery (although, like several other brewers, he uses pellets due to system limitations). Whole-leaf hops, however, don’t exhibit the stability of pellets in storage, especially imported varieties, which are not handled as efficiently as American hops. “Pellets are easier to dispose of, easier to weigh, they store better, and they’re more consistent,” sums up Pacific Coast’s Don Gortemiller.

Many, like Elysian’s Dick Cantwell and Buffalo Bill’s Bill Owens, use pellets for all phases. (“I can’t mess with leaves,” quips Bill.) As Ray McNeill, of McNeill’s Pub and Brewery, explains, “Whole flowers don’t get thoroughly immersed in the dry hop. They just float on top. I tried weighting them, but it’s just easier to use pellets.”

A subgroup, however, prefers to indulge in the integrity of flower hops for aroma and dry hopping. Pike Place’s Fal Allen dry-hops using plugs, placing them in muslin hop bags and adding them to the conditioned beer. Dan Rogers, of Holy Cow! Brewpub and Casino, uses flowers in a hop back designed specifically for them. Keith Villa, of Blue Moon Brewing Company, predicts a rise in the use of hop oils, because their quality has increased recently. “Oils are really the most stable form of hops. The Germans use them a lot.”

Water Treatment

Few of the brewers we spoke to tinkered much with their brewing water, and very few advocated water treatment on the homebrewing level. “If you can drink it, you can pretty much brew with it,” says Don Gortemiller. Quite a few suggested getting a water profile, available from your local water company. If your water comes from a well, you can buy an inexpensive water test kit at any hardware store that will measure the elements you’re interested in. Check for chlorine levels (boil or filter if not less than 0.1 ppm), mineral content, and pH. Compare these to the chart in Greg Noonan’s The New Brewing Lager Beer to determine how to replicate water sources around the world.

Most breweries use filtered water, so they know that their water falls within acceptable profiles, and they adjust with chemicals only when necessary for style. “Pilsners need soft water. Homebrewers should use bottled spring water,” suggests Keith Villa. British styles require hard water, and most brewers add calcium carbonate (gypsum) to the mash. “Soft water is warmer and maltier,” explains Nick Hankin, of Highlander Brewery and Real Ale Consulting. “Hard water is drier.” Several brewers also encourage the use of calcium carbonate when brewing with dark malts. “Dark malts are acidic and can contribute a burnt taste. Calcium carbonate makes the water less acidic and mellows those flavors,” says Keith Villa.

The few dissidents who do treat their brewing water do so for reasons closely linked to their brewing styles. Michael Ferguson, of Gordon Biersch, uses reverse osmosis, then adds minerals and salts to establish a soft water profile appropriate for the Bavarian styles he brews at Barley’s Brewpub and Casino. Nick Hankin and brewing partner Luca Evans re-created the water of Glasgow for their authentic Scottish styles. Ever the chef, Heartland Brewery’s Jim Migliorini makes the unusual addition of salt (NaCl): “For flavor, baby! It also keeps the yeast in check, on a certain level.”

On the flip side, a few brewers prefer not to replicate authentic styles but to create their own take on a style, and they can do that by retaining their local water profile. “Using your own water lets a local character show through,” advocates Don Gortemiller. Greg Noonan advises brewing styles that suit your water: “If you have hard water, brew hoppy beers. If you have soft water, brew dark beers.”

Full, Rolling Boils

The beauty and utility of a really good boil was a subject that inspired discussion in almost romantic terms for many of the brewers. Drew Cluley, of Pyramid Brewing Company and his own consultancy, speaks in galactic terms of a good protein break. Ray McNeill is emphatic that a boil must be both long and hard: “Sixty minutes is too short. You get better hop utilization, proteins drop out better, and you drive off more DMS [dimethyl sulfide],” he insists. In fact, most of the brewers we spoke to boiled for at least 90 minutes. Increasing this time is recommended for maltier beers, where a caramel character is desired. Drew Cluley boils his Scotch ale for 3 hours, “to really get those melanoidins developing.” Melanoidins, derived from specialty malts, contribute about two-thirds of wort color during boiling.

Sanitation

When it comes to sanitation, you can’t be too careful. Almost every brewer mentioned sanitation, and our visits to their breweries often exposed just how seriously sanitation is taken on the professional level. At Barley’s, Michael Ferguson requires treading through a pan of iodophor solution upon entering the brewery. Our friend Sadie, who had unfortunately chosen open shoes for the visit, had to wrap her feet in plastic bags. “Sanitation is 70 percent of what we do,” Michael explains.

DEBATE

Grain

A complex question encompassing a range of issues, there is little accord among brewers as to the best grain. The choice is more than just a matter of taste, which in itself is enough to provoke strongly opinionated reactions, but also a question of efficiency, availability, and style.

For starters, there’s the age-old debate over two-row versus six-row malt. Two-row malt has a higher starch-to-husk ratio, while six-row is less expensive. Especially for smaller breweries, the savings in using six-row don’t make up for the trade-offs. “There’s very little starch and lots of husk,” explains Ray McNeill. “The result is a phenolic, astringent character.” In fact, almost all of the brewers we spoke to use two-row. A notable exception is the addition of up to 50 percent six-row malt for beers with a large percentage of wheat, rye, or other grains lacking enzymatic power. “Six-row has higher enzymatic power than two-row,” pronounces Dan Rogers. However, several did question whether there really is a discernible difference in the finished product. “I’d like to see anyone tell the difference in a blind taste test. There’s no difference,” states Bill Owens.

Do regional styles require the use of grains from that region? Many brewers said yes. According to Fal Allen, “If you want the flavors of a region, use the hops and grains from there.” Why? “Those grains were developed over hundreds of years for use in those beers,” explains Luca Evans. Of course, not everyone agreed. “It’s important if you’re shooting for traditional character, but it also depends on style,” clarifies Paul Sayler. “In a porter, for example, it’s less important.” Michael Ferguson believes that use of regional grains is not necessary because they may be modified differently. “The familiar can be better used,” he says, but he does cite several styles that are defined by their malt bill: “A pilsner needs Cara-Pils; a Märzen needs Munich.” Others, like Jim Migliorini, question the results. “Without the same water, same system, et cetera, there’s no point,” he pronounces. (An aside: When it comes to brewing with extracts, use extracts that are produced as locally as possible. Imported extracts are more concentrated and can be darker and possess a more caramelized quality.)

Creating a grain bill is truly a personal thing, we quickly discovered. Based almost purely on taste, the choice of emphasizing a single grain or blending a variety of malts saw little accord. “Use as many as you can that are appropriate to the style. You’ll get more malt character,” pronounces Nick Hankin on one side of the debate. In agreement, Paul Sayler offers, “I get a more complex character with a blend. I don’t want one ingredient to stand out above the others.” On the flip side, Fal Allen asserts, “Simple is better for malt bills. Blending muddies the flavors.” And Jim Migliorini seems shocked by the very notion of blending malts: “No!” he exclaims. “That would hide the identity of the individual malts.” Still others straddle the fence, using a limited number, like Drew Cluley, who routinely incorporates three to five grains in his beers.

What is a true porter, and what is a true stout? Since the origin of the porter style is somewhat debatable, no one can be sure what characteristics define a true porter. The tendency has been to define stouts by a dominance of roasted barley and porters by a dominance of chocolate malt.

Mashing

Mash techniques vary widely from brewer to brewer, encompassing a wide range of temperatures, schedules, and methods. The biggest debates are about mashing techniques and the length of the mash.

Decoction mashing, once used to obtain greater yields from undermodified malts, is still favored by some, although no longer necessary. “As a homebrewer, I always double-decocted,” asserts Dick Cantwell. Paul Sayler feels that decoction is worth the time, but warns that results vary with malt and equipment. “It really requires a lot of trial and error,” advises Paul. “For decoction to work, you need malts that work and a system that works. Play around with different pots, different heat sources.”

If you are committed to trying decoction, choose an appropriate style, such as Märzen or Doppelbock, and appropriate malt. Brewers of German-style lagers are adamant about the need for decoction mashing for these beers. “It gives it that signature nutty flavor,” explains Keith Villa.

For many, the extra effort isn’t warranted by the subtle results. “Why bother?” opines Bill Owens. “There’s a 1 percent difference at best.” And, in fact, most of the brewers we interviewed use single-infusion mashing. One reason is that it is the simplest method, and most effective for basic ale production. Ray McNeill described his experience with decoction as a nightmare: “We’re not set up to do decoction. Back when I used to do it, it was all manual. Manual firing of the mash, manually moving this boiling shit around!” Bob Johnson, from Magic Hat Brewing Company in Burlington, Vermont, also uses single infusion at the production level, just as he did at home. “I tried doing protein rests when I made some wheat beers, but who knows if it worked. I don’t think you can get the necessary control on the stovetop.” Bob suggests investing in a decent insulated mash tun for all-grain brews to achieve control of single-infusion mash temperatures.

The length of the mash rest is another issue that most brewers do not agree on. Dick Cantwell mashed for 90 minutes as a home-brewer, but as a professional, he shortened it to 60 minutes at both Big Time and Pike Place. Rogue’s John Maier feels that “extended mash temperatures are unnecessary with today’s well-modified malts.” Bob Johnson has done conversion checks at Magic Hat and discovered that the majority of his mashes are fully converted in 45 minutes. There was frequent mention among the brewers we spoke to of one West Coast brewer who performs a notorious 10-minute mash, and studies indicate that this might indeed be long enough for full starch conversion, given the right water-to-malt ratio.

All things considered, the larger the mash is, the more uniform your temperature and water distribution will be, and the more efficiently starch conversion will occur. Most homebrewers will not achieve complete conversion in less than 60 to 90 minutes. Check for conversion with iodine, and when in doubt, let it rest longer. You cannot overconvert your mash.

Greg Noonan employs step infusion and decoction at the Vermont Pub and Brewery and the Seven Barrel Brewpub, depending on the style of beer being brewed. On the homebrew level, you have the flexibility of working with small quantities. If you can fit your mash tun on your stovetop, you can do step-infusion mashing. Paul Sayler tells us that step infusion helps reduce chill haze by reducing large protein particles during a 15-minute protein rest at 125° to 130°F.

No matter what your technique is, Greg Noonan warns that hot side aeration can occur in the mash. “A lot of brewers don’t think much about splashing mash around, impacting air into the mash. You’ll end up with astringency in the beer, every beer, all the time.”
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 Blue Moon Brewing Company / Coors 

“I had to ask myself if I wanted to work with sick people or beer. I chose beer.”

Keith Villa began homebrewing in 1983 while studying molecular biology at the University of Colorado at Boulder, in preparation for a career in medicine. He was headed to the University of Colorado Medical School, when he was presented with a more tempting option. Coors Brewing Company happened to be looking for someone to do research in fermentation sciences, something that Keith had done during his junior and senior years.

Keith worked at Coors for two years and then decided to pursue his doctorate. He attended the University of Brussels in Belgium, receiving a Ph.D. in brewing and fermentation biochemistry—making him one of only a handful of brewers in America to hold a Ph.D. in the field. While abroad, he traveled and researched beer extensively throughout Europe, learning different styles and brewing techniques.

Upon his return, he assumed the role of master brewer at the Blue Moon Brewing Company, one of few American breweries featuring Belgian-style ales. Since then, he has garnered numerous medals, including a gold medal for his Belgian White Ale at the 1995 World Beer Championships. Keith is a certified beer judge and judges annually at the Great American Beer Festival.

BREWING BELGIAN ALES

Keith’s experience and education make him an authority on Belgian styles, a topic that intrigues many homebrewers. Belgian-style ales are among the most difficult beers to replicate—not only because of the unique yeast strains, which have been cultivated over hundreds of years by hundreds of breweries, but also the unique Belgian approach to beer. Unlike their stoic German neighbors, Keith says that Belgians will add anything to beer: unmalted wheat, oats, rice, corn, orange peel, coriander, corn syrup, candy sugar, and even saccharine—not to mention the synergy of bacteria and wild yeast in one of their most popular styles, Iambic. Belgian whites, abbey dubbels, trippels, and lambics each offers its own challenges for recipe formulation and brewing technique.

Belgian White Ales

Belgian White (wit in Flemish) was one of the first styles Keith introduced at Blue Moon. Belgian whites are wheat ales with a light, creamy texture and a refreshing citrus quality. Recipes should include at least 50 percent two-row pale malt, 30 to 40 percent unmalted wheat, and, to achieve the creamy texture, up to 10 percent rolled oats. “Contemporary Belgian brewers avoid oats because they aid in clarification, diminishing the signature cloudiness,” Keith explains, “but I consider oats essential to the style.” Original gravity between 1.045 and 1.050 (11-12.5° Plato) with alcohol content of 5.0 to 5.5 percent by volume is appropriate.

Hopping rates are low (15-25 IBUs—International Bitterness Units) and traditionally of the noble varieties, such as Tettnanger, Hallertauer, or Saaz. Use of aroma hops is minimal because the Belgian white derives its characteristic aromatics from the addition of curaçao orange peel and coriander in the brew kettle.

More important than the malt and hop varieties is the strain of yeast. Keith insists that in any beer, it is the yeast that adds the distinctive notes that define the style. “You can’t add orange and coriander to a beer fermented with just any ale yeast and expect to get an authentic Belgian white.” Belgian white yeast is readily available in homebrew supply shops.

Abbey-Style Ales

Belgian Abbey-style ales, such as dubbels and trippels, have been brewed in monasteries for centuries. Each brewery has developed its own distinctive flavor, largely due to the use of proprietary yeast strains. Common to both dubbels and trippels is a rich, malty character accompanied by assertive flavors from the yeast. These beers are typically strong (unlike singles brewed for the monks’ own consumption) and medium bodied. To achieve this combination, abbey beers are brewed using 10 to 30 percent candy sugar. However, Belgian brewers use a syrup that is more closely approximated by corn syrup than the rock candy-like sugar commonly available from homebrew suppliers. Dubbels are darker in color, so dark com syrup should be used; trippels should be as light in color as possible, so light corn syrup is appropriate.

Keith recommends the use of small quantities of Cara-Pils malt in trippels because “it contributes a full, malty flavor without the burned taste of darker, roasted malts.” An addition of 3 to 8 percent of Special B malt is essential to achieve the prune/raisin character in dubbels. The balance of the grain bill consists of two-row pale malt. Original gravity varies widely among Belgian breweries. Dubbels are typically between 1.050 and 1.070 (12.5-17.5° Plato) with alcohol content of 6.0 to 7.5 percent by volume, and trippels are typically between 1.060 and 1.095 (17.5-24° Plato) with an alcohol content of 7 to 10 percent by volume.

Hopping rates should be low, since the malt is the focus for these styles; 10 to 20 IBUs are necessary for balance. Very little aroma hops should be added. If you are particularly fond of Orval, dry-hop with 10 to 15 percent of your total hop bill; it is the only Trappist that uses this technique.

The proper yeast strain is the key to creating an authentic abbey beer. You could risk eternal damnation and sneak into an abbey brewery to steal a yeast culture, but it’s simpler to buy a Belgian abbey culture. Another option is to cultivate a sample from a bottle-conditioned abbey beer. Keith warns, however, that the yeast found at the bottom of the bottle is often a second strain added at the conditioning phase—typically a lager strain, used to ensure maximum flocculation during conditioning, and not the ale strain used in primary fermentation, where the distinctive esters are produced. Some brewers add a second yeast strain or additional sugars during secondary fermentation to ensure maximum attenuation of these strong beers.

Lambics

Lambics are the true enigma of Belgian beers. Their mouth-puckering complexities are mainly attributable to the spontaneous fermentation by wild yeast found only in the Senne Valley. Keith warns, “Don’t try experimenting with your local microorganisms that happen to be in the air.”

The best a homebrewer can do is approximate this complex process. Lambic fermentation begins when the hot wort is pumped into large, shallow vats, either on the roof or close to the roof of the brewery. As it cools overnight, the wort is inoculated with a variety of microflora. It’s then transferred into large oak barrels, where it ferments. Initially the bacteria in the wort grow at a faster pace than the yeast, contributing the unusual flavors that are the hallmark of Iambics. Eventually the yeast produces enough ethanol to kill off Escherichia coli and other bacteria. Lactobacillus remains, continuing to produce lactic acid, which is eventually esterified into ethyl lactate—the source of the distinguishing aroma of lambics. The struggle for food eventually results in the demise of the lactobacillus as the Brettanomyces lambicus and B. bruxelliensis yeast dominate.
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