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i, ii–iii Stills and condensers.


iv–v Bunnahabhain Distillery, Islay, Scotland.


vi–vii Bottling line, Smooth Ambler Spirits, West Virginia.





















For Tamara,
who always believed and
would have been most proud.


We stand together, each with a glass of whiskey in our hands. We know its heritage, its process, and its age. But the glass is empty unless we recognize the space between us, for that’s where the whiskey gets its life, its meaning, its connection
to our past and us to each other. Make your toasts, raise
your glasses, and hold fast your liquid bonds that
they do not evaporate into the air.


—Robin Robinson





[image: ]



















[image: ]


CLASS ONE


THE WIDE WORLD OF WHISKEY
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Glenfarclas distillery, Scotland.



Whiskey: The New Black



In truth, no one saw it coming. Over the past twenty or so years, whiskey production and consumption exploded across the globe, with new varieties hailing from obscure locales and upstart producers as well as traditional heritage distilleries. It’s like the wine boom of the 1980s—only at a much higher proof.


In a way, the rebirth of whiskey is miraculous. From the start of the 1970s until the 1990s, whiskey got caught in a Main Street “shootout” with vodka, gin, and other lighter spirits—and lost. The trusted brand names drunk by your grandparents at home and in dark bars were largely abandoned. The only things left from those dark years are the myths and confusion. For example, the first question from a whiskey novice tends to be: “Is Scotch a whiskey?” followed by “Is bourbon a whiskey?” then rye, and so forth. Those answers (all “Yes”) form the bedrock of this book’s mission—to inform, challenge, illuminate, and inspire your appreciation of all things whiskey.


The credit for this resurgence goes to a perfect storm of influences: a new generation in search of real, rich flavors; access to quick information through our smartphones and devices; and the rediscovery of expertly crafted cocktails that use classic ingredients. Feeding the whiskey boom, first in the U.S. then around the world, is a wave of micro-distilleries from a new generation of entrepreneurs, disillusioned professionals, and do-it-yourselfers. It is truly a golden age for whiskey, and now you’re part of it, so rejoice.
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Jared Himsted at Balcones Distilling, Texas.


The Spelling of Whisk(e)y


To the uninitiated, whiskey can be as confounding as stock markets or weather patterns. Adding to the general confusion over types of whiskey, there is no consensus even on how to spell the word. Ireland and the United States spell it with an “e” (the exception being Maker’s Mark, done in homage to the founder’s Scots-Irish ancestry). Scotland, Canada, and the rest of the world prefer the “whisky” spelling. (See page 160 in Class Six for a theory as to why.) For integrity’s sake, “whiskey” will be spelled by national preference in chapters dedicated to individual countries and when there is a direct reference to Scotch whisky, for example, but for simplicity and sanity it will be spelled with an “e” when discussing whiskey in general.
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A whisky still at Lochgilphead, Scotland, 1819.


A Brief History of Whiskey


Human culture takes its time when it comes to innovating and improving on existing technology, centuries in some cases, and it’s no different when it comes to making whiskey. There was no “a-ha” moment in its creation. Whiskey was born of inspiration, trial, and a lot of error. However, aside from the evolution of distillation, which we’ll discuss later, four basic groups of people are responsible for getting whiskey from “brain to glass” in the West. While there is scant evidence from the Eastern part of the world as to when their influence on distillation began, we can identify the following four groups throughout the West.


The Farmer


In the Western world, there were times when the farmer wasn’t able to get his grain to market, when it was left either in the field to wither or in containers to rot. The rotting led to a key transformation of grain: it naturally fermented as it decomposed. Fermented wines from fruit had kept humanity alive since the dawn of time. The slight bit of ethanol naturally created from decomposing organic matter killed much of the harmful bacteria found in water sources as humans transitioned from hunter-gatherers to farmers. As a result, wines, ales, and beers became integrated into the social fabric of societies. That set the course for brandy, then whiskey, to arrive.


The Monks and Invaders


Distillation’s long journey around the world is inexorably linked to religion. Science and religion are generally considered incompatible today, but in the ancient world they were one and the same. In pursuit of dyes, ointments, perfumes, and tinctures, shamans of ancient Persia, mystics of the Alexandrian period, and philosophers of ancient Greece developed distillation as a way of purifying base materials to honor their gods. In the evangelism of their beliefs, they spread the word of distillation as well.
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Monks making and sampling wines, spirits, or medicines.




DRINK THIS


GREAT KING STREET GLASGOW BLEND Blended Scotch whiskies are built for casual sociability, but no one said they had to be boring. Blind-taste your snobby “single malt” friends and upload their shocked faces on Instagram, hashtag not included. 43% ABV
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DRINK THIS


PÜRGEIST BAVARIAN HOP WHISKY Brand owner, industry vet, and full-time mom Kiki Braverman orchestrated her “biergeist” with a hopped bock beer from her native Bavaria, distilled into an award-winning whisky. It is then matured in ex-bourbon barrels and finished in ex-grappa chestnut barrels. 42% ABV
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42% ABV







★ WHISKEY FACT ★


The combined output of whiskey from every other country in the world does not come close to the output of any one of the top five whiskey producers (Scotland, U.S., Japan, Canada, and Ireland).





Distillation first reached Europe by way of the Iberian Peninsula with the Islamic invaders of the eighth and ninth centuries. There it fell into the hands of the only social class that could understand it, the monks and the abbots of the diminished Byzantine Empire, emerging from the Dark Ages. These were the medieval doctors and pharmacists. Monasteries and cathedrals were the research facilities of their time, and the practitioners inside them were the equivalent of today’s scientists and engineers. They saw this new wonder—distillation—where the separation of one elemental life force, liquid, into another elemental force, gas, resulted in a holy “spirit.” As it could only have been inspired by God, it was a cleansing force, a physic that healed, an aqua vitae, or water of life.


The Distiller


The distiller is equal parts magician, shaman, mystic, and scientist. He or she coaxes forth a spirit from a bubbling, boiling stew of fermented juice and turns it into a bottled elixir. Early distillers learned that this concentrated alcohol was a solvent, and immersed plants, herbs, and roots in it to extract their essential oils. Today we still enjoy liqueurs like Chartreuse and Benedictine, made by monks according to centuries-old recipes using curative herbs.


In Ireland, an act of the state released these holy men into the general populace. Specifically, Henry VIII’s split with the Church of Rome in 1534 ejected the churchmen from their abbeys and monasteries. The now-itinerant monks spread the art of uisce beatha (ISH-ke BAH-ha), the Gaelic “water of life,” throughout the land and became the first distillers at large. They purified and concentrated the ales and wines of everyday peasant life. Distillers multiplied by the thousands over the next hundred years throughout Ireland, Scotland, England, and Wales.


The Taxman


In a darkly comic twist, it is the taxman—by way of kings, princes, and the state—who has done more to spread distillation and create whiskey as we know it than any other entity. In a never-ending quest to extract payment from distillers in the form of a duty or tax, the taxman forced the distiller to move his operation or rectify or adapt his methods in ways that he otherwise would have found unnecessary, leaving the taxman to have the biggest single impact not only on production but also on the flavor of whiskey.
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A 1763 satirical etching of Lord Bute in effigy. As prime minister of Great Britain, Bute famously levied a “cider tax.”




DRINK THIS


LEDAIG 10-YEAR-OLD SINGLE MALT SCOTCH WHISKY In Gaelic, Ledaig (led-CHIG) means “awakening” and describes this treasure from the Isle of Mull. The distillery is Tobermory, and the whisky under that brand is unpeated with a windswept sea character. But six months of the year is dedicated to distilling the heavily peated Ledaig from the same pots. Note the fruit and smoke with bacon and vanilla notes, bottled at a bracing 46.3% ABV.
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DRINK THIS


CONNEMARA CASK STRENGTH PEATED SINGLE MALT IRISH WHISKEY From the Cooley Distillery (now owned by Beam Suntory), it’s a single malt and is peated at cask strength. Both styles speak directly to Irish Whiskey history and how it was traditionally made. Invite your Scotch-drinking friends along for a long, slow dram next to a turf fire. 57.9% ABV
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[image: ] WHY WHISK(E)Y STARTS ARGUMENTS [image: ]






	

“Whisky”


Scotch, Canadian, Japanese, World




	

“Whiskey”


Irish, American (except Maker’s Mark)
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A quick look at the chart on the left is all it takes to see how the word “whiskey” can cause confusion. The joke is that whiskey starts arguments, not because we drink too much of it, but because we can’t agree on what it is. Throughout the book, I’ll explain each of these terms in their proper context.


[image: ] In the center of the map is whiskey, distilled from a beer, which is a recipe of fermented grains (mostly corn, barley, wheat, or rye) that naturally produces alcohol.


[image: ] The next layer highlights the different countries that make whiskey and whose name we use to identify it, with Scotland, Japan, America, Canada and Ireland as the five largest in terms of volume in no particular order.


[image: ] The next layers are where the real confusion begins. Four of the largest countries have a matrix of designations to further define whiskey types, including malt, grain, pot still, and other terms.


[image: ] American whiskey (meaning any whiskey made in the United States) comes with further definitions based on how it’s made, such as bourbon whiskey, rye, oat whiskey, and so on. Then there is blended whiskey, light whiskey, and straight whiskey (and the latter can take on different meanings depending on context).


[image: ] Scotland has two whisky types—malt and grain—but five categories: single malt, single grain, blended Scotch, blended malt, and blended grain.


[image: ] Malt whiskey in Ireland is made in a pot still, but Pot Still Irish Whiskey is a separate Irish designation and is not a malt whiskey.


[image: ] Canadian whisky laws don’t designate what type of whisky to make, just the parameters of what whisky is.


[image: ] The blending of whiskey happens at every level and in every distillery—i.e., any product that’s not designated as a “single barrel” is blended. But “blended whiskey” means different things in different countries.


[image: ] In some cases, the type of still used to make whiskey defines what type is made. Whiskey made from only malted barley in a Coffey still from Nikka Distillery in Japan can be labeled Coffey Malt. But the same thing made in Scotland at Loch Lomond must be labeled single grain whisky. In Canada, this is considered a base whisky (used for blending).



The Case Against Terroir: Whiskey as a Manufactured Product



Words matter, so to understand how whiskey is different from its wine and beer cousins, a good place to start is with the misuse of the word “terroir.” A glass of wine is only three or four steps from its origin and core ingredients—grape juice, pressed from real grapes that grow on vines, often in a nearby field. Wine’s transformation into an elegant, rich sensory delight is very much a result of the winemaker’s careful shepherding of natural elements to create alcohol through fermentation. Even if you’ve never been to a winery, your innate understanding of the world can demystify the steps: squeeze the grapes, put their sugary juice in a tub, add something that makes it alcohol (yeast), put it in a barrel, then a bottle.


Simple, to be sure, but this helps not only in our enjoyment but also our understanding of the vocabulary of wine. When we hear the word “terroir” explained to us—how the particular environment of a vineyard’s soil, sun, rainfall, and climate help produce a wine’s unique character—it makes easy sense.


But whiskey, and indeed all liquids classified as “spirits” that must be distilled, is a manufacturing process, defined by one dictionary as “the process, using machinery, of converting raw materials, parts or components into finished goods to meet a customer’s expectations or specifications.”
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Lauter rakes in a mash tun, used to stir grain.


Terroir vs. Provenance


Whiskey makers, enthusiasts, bloggers, and marketers often use the word “terroir” to describe specific tastes due to regional influences, similar to the way the wine world uses it. It is defined by Dictionary.com as “the environmental conditions, especially soil and climate, in which grapes are grown and that give a wine its unique flavor and aroma.” But can terroir be applied to whiskey?


Whiskey is a manufactured transformation from raw materials. It is the result of efforts from either one person or a hundred people, in a massive factory, an empty warehouse, or a garage. But transforming its raw ingredients of grain, water, and yeast is a not such a simple process after all.


The truth is, once fires are lit beneath a pot still, the process is entirely different from that of wine and beer. Whiskey becomes a spirit, not a fermented beverage, but a fully manufactured item that will go through many different stages—over a dozen steps, with four of them dedicated to chemical transformation—during an indefinite time period with the likelihood of many different people having their hands on it before it ends up in your glass.


Many claim that peat is an argument for terroir. Smoke from peat fires does add a layer of flavor, but not all peat comes from the same source, nor is it uniformly applied. Further, water used in brewing and distilling is universally deionized, its mineral content modified and lessened. Grain is routinely sourced from more than one field, sometimes from more than one country. Distillers, when their marketing folks are out of earshot, will only ascribe a small percentage of flavor impact to the grain’s source.


Complicating things is the process of vaporizing an alcoholic mash (a combination of water, yeast, and grain that will become the “wash”) during distillation. It can be done using a variety of stills—pot, column, or hybrid—but in all cases, the heat and copper contact leads to a chemical transformation of one substance (liquid) to another (vapor) and back again. Cutting the liquid at the still is another process. Adding to the complexity is the barrel used for storage, which plays a crucial role, bringing more than 50% of the flavor and character in the final whiskey. The impact of the climate and temperature also play a part, as does how the wood was “seasoned,” a process that often involves charring the inside of the barrel, another transformation.


When considering these myriad factors, it’s clear that terroir is not apt to describe the character of a particular whiskey. For that we must turn to another word—“provenance,” or the characteristics that can be traced back to a source or origin. Batch and barrel size, warehousing, machinery, the talent and savvy of the distiller, fermentation and maturation time, and raw materials all have an impact. The combination of all these decisions allows each distillery to claim its own version of provenance, distinct from that of even its closest neighbor.




[image: ] THE DISTANCE FROM EARTH TO BOTTLE [image: ]
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Each of the major whiskey-making countries—Scotland, Ireland, Japan, Canada, and the U.S.—has a variety of laws that regulate the making of whiskey. By way of trade agreements, each recognizes the other’s restrictions and definitions. However, they all conform closely to a standard of identity set by the U.S., the world’s largest market (for now).


In the U.S., whiskey parameters are defined in a thick tome called the Code of Federal Regulations, which is published by the U.S. Bureau of Alcohol, Tobacco, Firearms and Explosives (ATF). It contains a segment called Standards of Identity, which defines whiskey as


an alcoholic distillate from a fermented mash of grain produced at less than 190° proof in such manner that the distillate possesses the taste, aroma, and characteristics generally attributed to whisky, stored in oak containers (except that corn whisky need not be so stored), and bottled at not less than 80° proof, and also includes mixtures of such distillates for which no specific standards of identity are prescribed.





How Whiskey Is Made


To make whiskey, you need three ingredients: grain, hot water, and yeast. That’s all. The water breaks down the grain and steals the sugar from it. Then the yeast eats the sugar to create alcohol. Technically, at this point the liquid is a beer (sometimes called the “wash”), typically not drinkable, but containing the necessary alcohol, around 7% to 9%, to start distillation. To get to whiskey, you put that beer in a pot, preferably made of copper, as it distributes heat very well and cleans the beer up a bit by eliminating some of the “off-notes” like sulfur caused by distillation.


Then a fire is lit under that pot to agitate the beer and get it roiling, but just enough so the alcohol starts to evaporate first and turn into vapor before the water does the same. In pot still distillation, that vapor is captured by sticking a second pot upside down on top of the first, so the whole thing looks like a weird pear. A copper tube running from the top of the top pot collects the vapor and allows it to trickle out. To speed up the process, the copper tube is run through a tub of cold water, cooling off the hot vapor so the liquid drains out in a flood.


Because we’ve been distilling this way for about 900 years, we know the first liquid that comes from that cold pipe is so high in alcohol, it’s capable of burning out our insides or disinfecting a wound. It gets collected and put aside. Then the alcohol level drops a little and that next batch is the keeper—it goes into a different jar. But if it pours out too long, the alcohol will drop even further and the liquid will get foul and smelly—that part goes into a third container. The liquid from the first batch and the third can then be put back into the copper pot and the whole process gets repeated until there’s nothing left.
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Stills like this were commonly used in the U.S. in the early nineteenth century.


Boil, capture, and separate. That’s how you make whiskey.


Whiskies differ in how they’re treated in every part of the process. Distillation can be slowed down to a trickle, or the yeast can be given less time to eat sugar during fermentation; the varieties of flavors in whiskey are the result of these process changes. One type of grain can be distilled, or a variety of grains can be combined in a recipe called a mash bill. Each grain has a particular effect on the flavor of the whiskey: corn has a sweet flavor; barley is fruity; rye is spicy. After collecting the raw spirit, it’s time for maturation, or the time a whiskey spends in a wooden barrel. It can stay there for a few days, months, or years, a few decades, or no time at all. That barrel can sit in a hot warehouse with dry heat or in a cool one in a humid climate. When the whiskey is done and ready to bottle, it can be flavored by using other barrels or by varying the ratio of alcohol to water in the final product. It almost always passes under the nose, or noses, of other humans before it gets to you.


The art of whiskey making takes every part of this and knits it together in an exacting chain of cascading processes, each dependent on the one before it, and, in the best cases, each cognizant of the one following it. That’s where the art comes in, but it still comes down to three simple actions: boil, capture, and separate.


Mashing, or Cooking: Brewing Beer to Distill Whiskey


The beginnings of whiskey always start with grain that has been ground up, ready to be soaked in water. The next phase in whiskey making is where the ground grain begins its transformation to liquid. Called “mashing” in most of the world, it’s referred to as “cooking” in U.S. distilleries. This stage is where the flavor from the grains is unlocked and starches are converted into sugar.


[image: ] WHY PROOF MATTERS [image: ]




Whiskey is made from a “beer” (see page 117), which is made from fermented grain. So whiskey should taste like the types of grains (corn, barley, wheat, etc.) used in the mash (the recipe of fermented grains, see page 117)—and that taste is affected by the amount of alcohol in whiskey. The limit of 190 proof, or 95% alcohol by volume (ABV), for the distillate is critical. Below that level, flavor molecules called congeners are still present and can help us identify what’s being distilled. A distillate higher than 95% ABV has lost all its flavorful congeners and is essentially vodka. For bottling and consumption, the world standard for whiskey is no less than 80 proof, or 40% ABV.





Coming out of the mill, the grain has been separated into three parts: the hulls, the grist, and flour. Combining these in the correct ratio is vital to the mashing process: too much flour and it gums up the drainage; too coarse and it produces astringency. The mixture of grain then goes into the mash tun, or mash cooker, a huge round container made of stainless steel, iron, or wood. With mashing, the transition from starch to sugar is then “cooked” out with multiple batches of increasingly hotter water to make a sugar water called the “wort.”
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Mash tun and rakes at Deanston Distillery, Scotland.


During mashing, decisions are made on whether to “lauter.” To lauter is to mix the mash up mechanically to ensure that it stays in constant movement to create an even flow and allow for drainage. Lautering has an effect on the clarity of the wort, which influences the flavor path of the next step, fermentation.


Fermentation


The most critical phase of pre-production arguably is when the three main ingredients of whiskey—water, grain, and yeast—meet for the first time. At this point the sugar water, or wort, makes the first leap toward alcohol.


Like the “mash tun” or “cooker,” the vessel where fermentation occurs goes by two names: washback (in Ireland, Japan, and Scotland) and fermenter (in the U.S. and most of the rest of the world). Like the mash tun (cooker), it can be made of wood, iron, or stainless steel. It can be closed on top or open, depending on what the distillery decides it wants its character to be or what the environmental conditions dictate.


[image: ]


Todd Leopold filling the fermenter with mash at the Leopold Bros. Distillery, Colorado.



The Power of Water



There’s a reason why older distilleries were set up on waterways. An enormous amount of water is needed throughout the entire process of whiskey making, from steeping (the soaking of some grains, like barley, to start germination) to cooking, cooling, distilling, and proofing.


In modern times, most distilleries have access to municipal water, and all use a filtering and de-ionization process to strip it of unnecessary flavors and undesirable things like chlorine and salts. In all cases, the quality of the water will have an impact on fermentation. But water as a flavoring ingredient is just a marketing concept, as blenders and distillers around the world agree that the importance of water is not about the taste, it’s about the conditions water provides for other activity that causes flavor development to occur.


In the case of Kentucky and Tennessee, the limestone bedrock produces hard water with an abundance of calcium, which aids the sugar-to-alcohol conversion during fermentation by lowering the pH and making the ferment less sour. Soft water, low in minerals, is prevalent through much of Scotland, Ireland, southern Japan, and Goa, India, impacting which type of beer will be brewed during fermentation—pale ale or dark ale—which in turn influences the overall taste of the resulting whiskey. Different waters have different amounts of trace minerals, different microbiological purity, and different pH levels. The commercial goal of distilling is to promote consistency in brands. As water has so many variables, controlling them is the best way to achieve that goal.
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Water flowing into the Glengoyne Distillery, Scotland.


The Yeast


As every distiller knows, there is no more important part of whiskey making than yeast. For many distillers, yeast is the Holy Grail. If we were still in the Dark Ages, it would be considered magic. Its importance to making whiskey could fill a small library. Yeast is one of the three catalysts of whiskey flavor, the other two being grain and wood. What’s more, yeast is everywhere: on you, in you, and around you. It’s part of the microflora of everyday existence.



What Yeast Does



In simple terms, yeast eats sugar; expels heat, alcohol, and carbon dioxide; then dies. It also interacts with any other micro-organisms it comes in contact with. It transforms one thing to another, a sacrificial catalyst. This act of transformation is the beginning of flavor creation in whiskey.


Distillers want a sugary wort. When yeast eats sugar, it forms lactic acids inside the alcohol stew, which results in esters, the fruity chemical compound desired by distillers. It also transforms sugars into ethanol, the form of alcohol that is consumable. And it forms congeners, complex molecules that carry flavor and aromas, some good, some bad, that are detected by mammals through olfactory senses. Different congeners are created, depending on what type of yeast is used, how fast fermentation takes place, and under what conditions.


Beneath the yeast interaction is a specific bacterial one involving lactobacillus. “Lacto” is present in the microflora that surround us every day and plays a critical role in fermentation. If lacto from the environment enters in the beginning of the conversion cycle, it can cause the twin evils of funk flavors and low alcohol yield. Introduced at the proper time—when most of the yeast has expired through the regulation of the temperature of the mash—its attack on the remaining cells will cause more flavors to leak into the wash, a desired effect.


Grains: Please Release Me


Grains are the building blocks of flavor, and each one will impart a different value to the final product, depending on its ratio to other grains, the type of sugar and amino acids each releases, and the distinct fermentation and distillation process each experiences. Grains are high in lignin, a molecular structure that, when heated, produces lots of flavor.


CORN: Sweet. It is the heart of bourbon, corn whiskey, Canadian base whisky, and corn syrup. Loaded with starch, corn imparts its unique sweetness because of the high volume of sugar that can be extracted from each kernel.


RYE: Spicy and floral. Rye appears straight ahead as rye whiskey, in bourbons (e.g., Wild Turkey and Four Roses), and in Canadian whisky as a flavoring or primary grain. Rye has the highest amount of lignin, which is why its flavor tends to dominate other grains.


BARLEY: Fruity and nutty. Its flavor is reminiscent of real fruit, from berries to peaches. Barley in most cases goes through a malting process (see page 204) in which germination (or sprouting of the grains) is encouraged to begin in order to unlock the sugars inside the grain. Malted barley brings a billowy mouthfeel to whiskey and is aromatic and round. Unmalted barley will add notes of hay, straw, and wild grass.


WHEAT: Fruity. Wheat is more delicate than barley or corn and tastes a little like wheat bread. A versatile grain, it will often help highlight the vanillins from the barrel.


OATS: Dry, cereal-like. Oats are used rarely, as they don’t store as much sugar in the heart of the grain, so they don’t possess a huge amount of complexity or fruitiness.


RICE: Delicate, floral. Rice is a relatively new entry into the whiskey category, although in other forms of distillate, like shochu (see page 235), it has been around for hundreds of years.
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DRINK THIS


OLD GRAND-DAD KENTUCKY STRAIGHT BOURBON WHISKEY It’s no surprise that with products named Old Overholt, Old Medley, Old Crow, and Old Taylor, whiskey was unpopular in the youth-obsessed 1980s. The surprise is that Old Grand-Dad is still around with higher-than-usual rye, for a spicy profile. Look around for the remains of the 86 proof (43% ABV) and the hard-to-find 114 proof. And mind your elders, because grandpa always stood for getting the most bang for the buck.
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DRINK THIS


TINCUP AMERICAN WHISKEY This all-American easy drinker has a bourbon mash bill (a recipe of grains with corn dominant) but is aged in used barrels, taking some of the bite and fight out of the profile. This is barbecue whiskey, unpretentious and an ode to the gold-mining town of Tincup, Colorado. They even include a tin cup with the six-sided bottle, so you can pan in the creek for gold and not worry about your glass breaking. 42% ABV
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Sour Mash


In the hot, humid climate of Tennessee and Kentucky, lactobacillus bacteria was a particular problem. Lack of strict sanitation when cleaning the cookers and fermenters meant that lacto would run wild in the wet environment and spoil the mash. Various methods of introducing the spent grains from the previous distillation, the “soured mash,” into the next mash were employed by a host of distillers as an inoculation against bad bacterial infection. Dr. James C. Crow, a native Scot working in Kentucky distilleries in the 1830s, is credited as the first to apply scientific principles to whiskey production, and the sour mash method was most probably perfected and implemented by him. He also correctly deduced that the sour mash method provided a more consistent flavor profile and caused its widespread adoption to this day. Whereas only Jim Beam and Jack Daniel’s advertise it on their labels, it is practiced by all distilleries in the region.


FERMENTATION SAVES THE DAY




Fermentation is a form of decomposition of organic material that produces ethanol. The relationship between humans and fermentation goes back so far that historians and anthropologists have concluded that we as a species would not have survived without it. Early hunter/gatherer tribes learned that that some fruits bubbled as they spoiled. This created a light form of ethanol. It also created a sour taste that we became evolutionarily sensitive to.


As the tribes became more acquainted with this flavor, they became aware of a certain kind of potency associated with it through the alcohol. It provided a temporary and slightly elevated sense of reality to anyone who ingested it. That altered reality begat the roots of mysticism, the first plumbing of the consciousness by early homo sapiens out of the time and place in which they existed. Fermented beverages were eventually used in rituals that developed into religions and philosophies—they became the centerpiece of communal life.


Once humankind cultivated plants and domesticated the animals around them, fermented beverages took on another role. Sedentary life led to the overuse of land and the need to share water with beasts of the field, which spawned the first gastrointestinal bugs. Over time, people began to understand that drinking something fermented instead of water (or mixed with water) mitigated the danger of infection in some cases. It was a form of magic, of power over the world they lived in, an early form of control over one’s environment. It became ritualized and integrated into everyday life. Over the arc of time, fermented beverages helped bring us to this moment.
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Pot Stills, Column Stills, and Everything in Between



The point of distillation is to purify and make stronger by separation. In the case of whiskey and other alcoholic beverages, it separates the pure ethanol from water and other organic material (in this case, the beer). This can be done because alcohol vaporizes at a lower temperature (173.5ºF) than water (212ºF). In whiskey distilling, there are two main types of distilling apparatus: a pot still and a column still. There are also hybrids of these: a pot with a column attached, for example. The particular form of still used depends on what the distiller has in mind as the end result, the influence of tradition, how much of a hurry she or he is in, and how much money is available for equipment.


Pot stills have the longest and most varied history, originating in antiquity as the cucurbit and the alembic, describing the bottom pot and the top pot, respectively. The pot still process makes the most characteristic and varied of spirits. That’s mainly because pot distillation is inefficient and in many ways crude compared to column distillation, carrying more of the heavier, unpredictable notes from the mash. And it’s those inefficiencies and rusticity—with the individual characteristics of each pot design shaping the flavor profile—that attract us with their unique flavors.


Parts of the Pot Still


Pot stills come in so many configurations, sizes, and volumes that the range of whiskey we make in them is almost infinite. To understand how they work—and what makes them and the whiskies they produce different—it’s important to have a basic understanding of their parts.
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Pots and hybrid pot/column stills at Leopold Bros. Distillery, Colorado.
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Portuguese alembics and shell/tube condensers at Sonoma Distilling Company, California.


The Pot


Copper became the metal of choice for whiskey making because it’s easily malleable into different shapes and disperses heat quickly and evenly. It also has an essential characteristic made for whiskey—a catalytic, cleansing effect on the somewhat sulfurous vapor of the fermented mash being separated.


The Fuel Source


How heat is delivered is critical to the whiskey-making process. The most obvious way is to put the pot over a direct fire. In the past, monks and alchemists often used dung and turf dried to a specific consistency as fuel. Wood was also used, as was coal; but the most common form of heat now is steam, for three main reasons: it’s clean, efficient, and safe. Steam was originally delivered through copper coils built inside the bottoms of the pots. This presents a challenge when cleaning out the draff, or spent grains, at the end of each distillation. In less-traditional hybrid stills built by companies like Vendome and Kristian Karl, the entire pot is jacketed by steam coils on the outside, leaving the inside empty and easier to clean at the end of the boil.


The Neck, or Alembic


This simple idea of placing a second pot on top of the steaming base, or cucurbit, is what revolutionized the process of distillation. The alcohol vapor that comes off the wash is then captured by the neck, or alembic, modified from the original Arabic al-ambiq, for “pot.” Once it was understood that the evaporation of vapor could be captured, the collection of that vapor is what drove the technology. Each region of the ancient world then developed differently shaped alembics according to their cultural influences and needs.
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[image: ] IN PRAISE OF FIRE [image: ]




For a proud few distillers, direct fire under a copper pot used to vaporize a fermented liquid causes certain catalytic and mechanical effects that can’t be duplicated in other ways. The fire will stress the copper, causing it to thin out and develop warps that affect the swirl of developing esters, results that some distillers swear cannot be duplicated if the pot is replaced without the warps. The fire can cause a caramelization of the mash within, bringing out darker, sweeter flavors not created by the evenness of steam coils or jackets. Direct flame also tests the skill of the distillers, as it takes time to develop an understanding of what fire will do and how to control it.





Reflux


As the alcoholic vapor begins to boil off the wash in the bottom of the pot, it clings to the walls of the alembic neck, seeking escape near the top. The vapor comprises ethanol molecules and the heavy flavor molecules attached to them, creating flavor chains. As the vapor makes its way up to the top, the larger chains will be pulled by gravity back to the pot while the lighter ones climb farther up. This constant climbing-and-falling pattern is called reflux and “shapes” the whiskey, explaining the wide variety of pot still shapes and sizes.




DRINK THIS


PORT ASKAIG 110 PROOF SCOTCH WHISKY London whisky merchant Sukhinder Singh had been bottling casks of Caol Ila for years and selling them in his shop, The Whisky Exchange, as Port Askaig (the actual home of Caol Ila). They’ve now reached U.S. shores in the form of this fiery, peaty, and young (under 10 years) bottling. This is a wild ride up the coast of Islay on a sea-spray with the wind threatening to rip the skin off the knuckles holding your glass. But the finish is gliding into harbor, welcomed by the barking of seals. Did I mention it’s 55% ABV?
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DRINK THIS


CHICHIBU: THE FLOOR MALTED A wholly unique offering, Ichiro put his Japanese team in a Scottish distillery, developing their own floor malting flavors and creating a 100% floor-malted barley. Big flavors and smoke in this one—no one was afraid of flavor in that group. 58.5% ABV.
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Pot stills and ascending lyne arms.



The Swan Neck and the Lyne Arm



At the top of the alembic there is an opening from which the vapor can escape. The pipe emerging from it is known as the lyne arm, or lye pipe. It’s all one assembly whose purpose is to deliver the ethanol vapor to the cooling bath of the condenser or worm tub, where it gets converted back to liquid again.


The angle of the lyne arm is significant, as it will determine whether the vapor must continue working against gravity to escape. If the angle is ascending, it works as an extension of the neck and will continue to strip the heavier elements and cause them to fall back into the pot. If the angle is descending, the heavier elements in the vapor will make their way over the top of the swan neck to the next phase, condensation. There are literally hundreds of different configurations between alembic shape, swan neck, and lyne arm angle that the distiller can choose from to determine the “shape” of their distillate.


Condenser and Worm Tubs


The last phase of vapor travel is to the condenser, where it changes from a hot gas back to liquid again. Early alchemists used air-cooled pipes that slowly dripped a distillate from the hot vapor. Eventually, those pipes were immersed in cold water to speed up the cooling process. As distillation developed into a commercial business, the “worm tub” was developed, where the vapor passes through a coiled copper pipe in a bath of constantly cooled water that condenses the vapor. Proponents of the worm tub, such as at Knockdhu in Scotland, contend that it produces “meatier” aspects of the spirit because of the vapor’s slower trip through a single coil.


Modernization produced the current “shell-and-tube” condensers. These are large copper cylinders at the end of the lyne arm filled with many smaller, straight copper tubes through which the vapor flows. Surrounding those tubes is a constant flow of cold water. Most of these are mounted vertically, but a few are run horizontally, allowing distillers like Richard Beattie of Glenallachie to “tune” the spirit even more.
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Condenser coil, or worm, at Balcones Distilling, Texas.


The Spirit Is Safe


Pot distillation comes to fruition at the spirit safe, the gathering area where the pipe from the condenser can be siphoned off into the three containers containing the “cuts.” The safe gets its name from when it was a locked glass and bronze box with two keys: one for the gauger, or excise man, and one for the distillery manager. It is the first point of exit for the new spirit; one of the rules of taxation is to always make sure the state gets its cut before the distillery owner can hide it away. The Port Ellen Distillery on Islay in Scotland first implemented the spirit safe in 1879. After 1980, the industry quit locking the box, having come up with more efficient ways to gauge the tax.


Column Stills, or Continuous Distillation


The conventional history of column distillation pegs the invention to a retired Irish excise officer named Aeneas Coffey in 1830, the year he patented his version of it. But the process of fractional distillation, the type that happens inside a continuous column, reaches back over a hundred years earlier to France and had little to do with whiskey.


Working with a simple pot still brought many disadvantages to those seeking profit through efficiency. Pot distillation is a batch operation, so one must finish the entire process before starting a new batch. A long line of innovators attempted to solve the problem of how to distill continuously without stopping, but no one had the idea of drinking the result. They focused instead on industrial uses like dye separations.


Finally, in 1813, over a period of six years and after numerous patents, a single column with a continuous gravitational feed was finally realized by Jean Baptiste Cellier Blumenthal, who was not attempting to make whiskey or brandy, but to separate sugar from sugar beets. Blumenthal’s patent still inspired Robert Stein in Scotland to use it for grain. However, keeping it in a single column produced a spirit that was too weak. Aeneas Coffey, who as an excise man assigned to distilleries spent countless hours watching the production of whiskey, made a key adjustment to Stein’s design, splitting the process into separate analyzer and rectifier columns. This led to the first successful application of continuous distillation for the use of making a potable distillate from the fermented mash of grains, or whiskey. Coffey’s was the last patent granted in the process, and his efforts to sell his still to distillers later split Ireland and Scotland into warring whiskey camps, a battle that ended with a very clear winner (see page 158).
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The Coffey still (also known as the column still, grain still, beer stripper, or patent still) was revolutionary for a few reasons:


IT REDUCED THE NEED FOR MALTING. Coffey’s still allowed for distillation of a variety of grains besides malted barley. Without the need for the labor-intensive process of malting (see page 204), whiskey production soared. It is this device that created the modern bourbon industry as we know it.


IT ALLOWED FOR THE CONTINUOUS PRODUCTION OF WHISKEY. With a pot still, you must finish the entire cycle before you can start again: charge the pot with the wash, boil and extract, condense, and collect. Then you must wait for the copper to cool down, open the pots to remove the draff, then start the cycle again. Excluding routine maintenance and the limitations of human endurance, it’s conceivable that a column still could work nonstop year-round.


THE MAINTENANCE WAS MUCH SIMPLER. The spent grains were automatically discharged and the pressure controls on the still prevented the need for cuts in a safe.


This basic concept has evolved over the years into today’s continuous column stills, which paved the way for the modern craft movement to explode in the early 2000s.


How the Continuous Still Works


The modern column still combined Coffey’s two-part still back into one again. The beer mash is pumped in near the top of the column as a prewarming process to conserve energy. This “hot wash” is then pumped with a controlled velocity onto a series of copper plates, or trays, in the column. The plates are perforated with different configurations of holes, slots, or caps to allow steam to enter under pressure from the bottom of the column and come in contact with the beer at every plate as the beer drips downward.


In each compartment (the space between the plates), falling beer meets rising heat, which strips away the alcohol in a pressurized vapor that is cleansed and strengthened as it presses higher in the still, passing through each copper plate. Every tray changes the temperature at a fixed rate, ensuring consistency. The higher the vapor rises in the column, the higher the proof. At the top of the still, farthest away from the heat source, you can get as close to pure alcohol as you may want, 100% ABV if desired.
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One of the last Coffey stills in production at Nikka Whisky Distilling Company, Japan.
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[image: ] The first parts of the distillation coming out of the condenser are high in methanol, a type of alcohol that can be lethal to ingest. These are called the heads, or the first cut, and they are directed to one pipe in the safe.


[image: ] The middle parts of the distillation contain the right volume of alcohol, and are called the hearts, or the middle cut. These are directed to a different pipe.


[image: ] The third cut is called the tails, or the feints. Here the alcohol drops below the optimum level and contains heavier, off-putting elements like sulfurs and fusel oils. These are directed to a third pipe.


[image: ] The heads and the tails will be collected in a vat called the low-wines receiver, and can be added to the next distillation.


[image: ] The hearts will go on to a gathering vat where the spirit is readied for either bottling or maturing in barrels.
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Victorian paddles stirring the mash. Bruichladdich Distillery, Islay, Scotland.



Wood and Whiskey



The barrels of today are small, individual miracles of transformation and transference, whether they’re used for wine, brandy, whisky, tequila, or any number of spirits and fermented liquids. Even the most seasoned warehouse manager and distiller will admit they still don’t know all that goes on during maturation. The flavors associated with barrels and casks are some of the most recognizable and desirable in the realm of the senses, so it’s worth a significant detour from the liquid held within them to explore the container itself.


The positive effect of wood on whiskey is so critical that methods to achieve it are universally practiced. Once relegated to anecdote and tradition, the use of the barrel or cask has become so integral to whiskey making that it commands its own branch of science and practices, often referred to as “wood management” regimens.
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Lining up barrels to be “dumped” or emptied. Buffalo Trace Distillery, Kentucky.



Three critical ways wood influences whiskey:





[image: ] Wood has an additive effect. It gives the whiskey all of its color (assuming there’s no caramel coloring added). It gives organoleptically pleasing flavors, meaning flavors that are perceived by our sense organs as positive, like vanilla, coconut, and spice.


[image: ] Wood has a subtractive effect. Charred barrels pull out the off-notes that occur during fermentation and distillation, particularly sulfurs and other nitrogenous compounds that are displeasing to our palates.


[image: ] Wood has an interactive effect. Wood is porous enough to breathe the air around it, admitting oxygen to the liquid inside. As the barrel is subjected to intense shifts in temperature, it oxidizes the liquid within it, turning it from one chemical substance, called either “new-make” spirit or “white dog,” to another: whiskey. This process involves esterification, or the creation of desired fruity notes, and the transformation of acetals, which are green and pungent, to acetaldehydes, which contribute notes of ripe, fresh fruit.


Barrels


Barrels are believed to have been created by the ancient Celts 2,500 years ago. Over the centuries, barrels have been stacked in barns and cellars, mounted on carts or horseback, and placed in the holds of ships or around the necks of St. Bernards. They have been used to hold meats and fish, crude oil, crops and herbs, precious metals, foods, water, and of course fermented liquids. Strangely, there is no evidence that the effects of aging or flavor development in wine or whiskey were at the root of barrel usage until much later in history, closer to our current era.
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The cooper’s tools—mallet and hoop driver—unchanged for 1,000 years.



Weights and Measures



Across the centuries, standards for barrel size were developed, some for the purposes of measurement and taxation, others for ease of transport and storage or for other economic reasons. Following are the barrel types used today, from largest to smallest.


TUN. Tuns are used primarily as mixing, vatting, or “marrying” vessels, and are approximately 256 gallons.


BUTT/PIPE (1/2 TUN). For sherry, it’s called a “butt,” for port a “pipe,” and while the measurements may be similar, pipes typically have a more elongated shape with a sharper bulge in the middle. It is approximately 500 liters or 130 gallons, but some can reach up to 185 gallons.


PUNCHEON (BRITISH ¹∕³ TUN). Primarily used for brewed drinking beer, but the volumes are all over the map. You’ll occasionally see these in Scottish warehouses (approximately 140 gallons) and lots of Japanese ones (approximately 110 gallons).


HOGSHEAD (1/2 BUTT). This may be one of the most ubiquitous sizes in a Scottish, Irish, or Japanese warehouse. Approximately 1/2 butt, or 65 gallons, it’s been used as a measurement since the fifteenth century.


AMERICAN STANDARD BARREL (ASB). This size—53 gallons (200 liters)—was initially determined by the wine industry. Bordeaux and Burgundy barrels averaged 60 gallons each in volume, but the 53-gallon size was a compromise for convenience of size and portability.




DRINK THIS


DUNCAN TAYLOR 2011 GLENALLACHIE OCTAVE CASK SINGLE MALT SCOTCH One of the standout independent bottlers, DT uses the octave size barrel (13 to 16 gallons) to create a branded product with their Octave Cask bottlings of rare Scottish single malts. After initial maturation in ex-bourbon barrels, the 2011 Glenallachie spends three months confined in an octave cask, which heightens its fruitiness and develops a creamy mouthfeel. 55.3% ABV.
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Smaller and Odd Sizes


Used sometimes for special and limited editions, these casks bring different influences that intensify flavors. They are usually used as finishing casks, after the spirit has spent time in another barrel.


QUARTER CASK (1/4 BUTT). This smaller size—34 gallons—was originally used for transport on horseback or in-home storage.


OCTAVE (¹⁄8 BUTT). Like the quarter cask, the octave—13 to 16 gallons—was originally for in-home use, but is now used as a finishing cask.


RUNDELETS, KILDERINS, AND FIRKINS. Small, smaller, and smallest, down to about 10 gallons.



Barrel Parts



The following breaks down the parts of the barrel in common terms. Depending on culture, there may be slight differences in these terms, but universally there are three basic components.


STAVES. These are the long, rectangular slats that are lined up side-to-side, squeezed together by pressure, and bent into a curve to form the shape of the barrel.


HEADS. These are the ends of the barrel, typically made of the same wood as the staves and pressed together under pressure in the same way, although in some cases small dowels will help join the pieces together. The assembled heads are then cut into circles and crozed (tapered) to fit the ends of the barrels.


HOOPS. Initially made of iron, they are now made of the lightest steel possible. Hoops ensure the roundness of the completed barrel.
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Bung, bung puller, and bung cloth at Leopold Bros. Distillery, Colorado.




DRINK THIS


WESTLAND GARRYANA AMERICAN SINGLE MALT One of the early standout successes of the American craft movement, Westland distiller Matt Hofmann and his team are plumbing the depths of an obscure category, American single malt, with a finicky local oak. Their use of Pacific Northwest garryana wood as a maturation vehicle adds on a new layer, a melange of what they refer to as “the spice,” over the fruity richness of their unpeated malted whiskey. 56% ABV
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DRINK THIS


DEANSTON VIRGIN OAK SINGLE MALT SCOTCH Deanston stayed under the radar until new owners Distell began to raise its profile, and deservedly so. On the site of an old cotton mill, now completely powered by hydroelectricity, Deanston’s arched warehouses age gloriously fruity whiskies made from 100% organic barley. This bottle, finished in a brand-new Kentucky cooperage, shows off blender Kirstie McCallum’s balancing act of contrasting flavors, allowing the virgin cask (charred but unused) to cast bright tones without spiking the fruitiness. 46.3% ABV


[image: ]





Why Oak?


There are more than 600 species of oak, but only a handful are appropriate for coopering, or constructing, barrels for whiskey and wine. Oak is universally used because it’s a hardwood and has no sap or other contaminants within it. It is also porous, allowing for aspiration, but maintains a water-tightness. The radial rays that run from the center of the tree to the outside, which are larger in oak than in other species, act as a semipermeable barrier to liquid. Finally, and perhaps most notably, oak has pleasing flavors once it is treated with heat. It is packed with tannins that deliver mouthfeel and flavor and contain high amounts of lignin, a source of desirable vanillins.


Coopering


The craft of coopering is one of the most difficult jobs in the industry. The hand tools used today are similar to the ones developed eons ago. So, while there’s now machinery that performs many of the tasks—ring placement, gathering and shaping, and planing—the work of the cooper is performed very much as it was by the ancient Celts and Romans thousands of years ago.


For most of the industry, coopers concentrate not on new barrel construction, but on repair or reuse. Speyside Cooperage in Scotland is a good example, repairing and restructuring nearly 150,000 oak casks per year for neighboring distilleries. In the past forty to fifty years, dedicated cooperages have sprung up in two of the largest whiskey-making countries—Scotland and the United States.
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Ger Buckley, master cooper at Midleton Distillery, Ireland.


[image: ]  A TALE OF TWO COOPERAGES [image: ]




To get an up-close feel for what the craft was like a hundred or so years ago, you need only step into the dark recesses of the Kelvin Cooperage in Louisville, Kentucky, where some areas are lit only by the individual toasting fires burning inside the barrels. The blazes bounce off the low canopy overhead, creating a glowing ambient light that casts shadows out of a Dante-esque daydream. Inside the long, high-ceilinged shed, it’s all workers and tools and fire and machines, where barrel potency is measured via the nose, eyes, and experience. The pounding of hammers onto hoop drivers, the roar of grinding and coring machines and saws, the white noise of gas blowers and the crackle of fire, create what could be a cacophony for some, but for others it’s the sound of history and commerce combined.


Started in the 1960s by Ed McLaughlin in Scotland, Kelvin’s focus, like all Scottish coopers, was on the repair and restoration of used casks. But with the bulk of barrels originating in the U.S., they moved their operations stateside in 1991 to Kentucky. Once there, they began not only to rejuvenate used bourbon barrels and ship them overseas but also to create new barrels for the domestic wine trade. Initially, there was no thought given to creating new whiskey barrels since only a few heritage distilleries were in operation at the time. “That all changed with the advent of craft distilleries in the U.S.,” said Paul McLaughlin, Ed’s son and current owner.


In direct contrast to Kelvin is the Independent Stave Company, the world’s largest cooperage. Also family-owned, their mission of quality and sustainability drives them to constantly educate landowners on best practices for forest maintenance. Their work with the U.S. Forest Service, European governments, and private landowners helps to ensure that the barrels they deliver to distilleries around the world are of the highest quality possible. It is a forest-to-glass understanding, a balance of short-term needs and long-term thinking that views the end product as the result of over 100 years of planning and stewardship. The latest technologies are employed with data-driven efficiencies and an eye on conservation and energy reuse. Their Louisville-based development center works with the top distilleries in the world to create flavor experiments in toasting and charring. Their wood processing center near Lexington, where logs begin their journey to barrels, is purpose-built on metal platforms above the shop floor, allowing the sawdust to drop, be easily gathered, and reused to fire the generators of their massive kilns. Each part of their semiautomated cooperage is manned by workers who, through a kaizen approach (see page 224), are incentivized to eliminate defects and fail points farther up the assembly lines.
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Toasting and Charring



Once the type of wood is selected for barrel making, the next consideration is how to treat it. The combination of both—the wood and how it’s handled—is what determines how a barrel flavors whiskey. Two practices that are always done for bourbon (which requires a new, charred barrel) are charring and toasting. Each involves applying heat to the inside of the barrel to break down the wood fibers, which release their sugars. The wood sugars hold a host of flavor components that will eventually bind with the flavor molecules and ethanol in the whiskey to give it a fuller, more complex flavor.


TOASTING. Toasting is the gentle heating of the barrel staves, either independently or as part of the barrel construction. This process softens the wood by gently breaking down the wood fibers. Toasting also breaks down the lignins that hold the vanillins and leaches out tannins that interfere with further sugar conversion. It can be done with simple fires or intense irradiation. Toasting drives flavor compounds deeper into the wood grain.


CHARRING. Charring is an intense burning of the barrel interior to activate more of the wood sugars that will interact with the whiskey. This is necessary for bourbon because it helps tame the harshness of corn-based whiskey. The charring produces a thick layer of burnt wood and is measured in numbered levels, 1 to 4, with four dubbed “alligator” for its resemblance to an alligator hide.


Bourbon Barrels and Sherry Butts


By law in the U.S., bourbon must be stored in “new, charred oak containers.” Notice the word “barrel” isn’t specified, but tradition makes it the only choice. Once that barrel has been used, no other producer can use it to make bourbon. But that doesn’t mean the barrel’s life is over; far from it. The secondary market for ex-bourbon barrels used for maturation around the world is one of the key factors driving the whiskey boom right now.


In the U.K. and Europe, a slow realization of how sherry barrels would impact whiskey resulted from the continent’s nineteenth-century love affair with sherry. Used sherry butts, massive transport vessels of up to 185 gallons (700 liters), around the shipping ports were as ubiquitous as shady characters on the docks and were pressed into many uses, primarily transporting and storing other materials, liquids, and foods. Sherry butts became the perfect storage containers for the burgeoning whiskey trades of the nineteenth and early twentieth centuries in Ireland and Scotland.


Sherry, Baby


Alexander Walker, of John Walker fame (see page 188), allegedly made arrangements with ship captains to deliver barrels of his blended whiskies to agents across the ocean, using them as ship ballast instead of rock boulders and pig iron. When the whiskies arrived at port, their popularity was largely due to what happened on the trip: heat, ship movement, and sea air all intensified the sherry butt’s influence on the whiskey, making them treasured and creating a high demand.


Competition drives standardization, and it didn’t take long for all whiskey makers to adopt the use of sherry barrels for aging their whiskies. That flavor profile (spicy, rich, with notes of sherry, dates, figs, and dark fruits) then became the norm in Scotch and Irish whiskies of higher quality in the late nineteenth and early twentieth centuries. It took two wars, Prohibition, and the drinking public’s disenchantment with low-alcohol sherry in favor of higher-proof liquors before sherry started losing popularity. Additionally, sherry manufacturers in Spain began to adopt the more sanitary and economic shipping of the final product in glass bottles rather than in barrels to be bottled at their destination. When demand dropped, production followed, and production costs got higher. Sherry barrels then started to become more and more expensive, and the search for alternatives took on more urgency.


Another Flavor Evolution


After Prohibition, American whiskey companies began to further codify what bourbon was, and one effect was to mandate just a single use for any barrel that aged bourbon. That created a massive secondary market, and the flavor profile of both Irish whiskey and Scotch whisky underwent a gradual change as the flavor effects of bourbon began to replace those of sherry. Along with changes in production (like the switch from fire to steam heat), Scotch, Irish, and Japanese whiskies began to be more “bourbon-ized” after ex-sherry barrels became harder to get. Canadian whiskies had adopted American whiskey-barrel usage much earlier and more widely due to the Seagram’s factor (see page 134). Today, it’s estimated that 93% to 95% of all whiskies in Scotland are maturing in ex-bourbon barrels, and an even greater percentage in Ireland and Japan.


Barrel Usage: Fill It Up


The assumption by the secondary-market distillers (American, Canadian, Scottish, Irish, Japanese) is that the barrel arrives to them seasoned by its initial usage for bourbon, sherry, port, Madeira, or whatever it originally held.


Their first “new-make” spirit entered into this used barrel is called the “first fill.” It will get the greatest charge of flavor from two sources: (1) the number of compounds still in the oak that were activated by charring and toasting; and (2) the remains of the bourbon, sherry, or wine that soaked into the barrel during its initial maturation. It doesn’t matter how long this initial whiskey stays in the barrel, it’s still the first fill if the barrel has not been emptied and reused.
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Filling the barrel with new-make spirit at Springbank Distillers, Scotland.


Once that whiskey is dumped from the barrel for bottling or blending, the next whiskey entered is the “second fill.” Many of the more intense flavor molecules in the oak, like eugenol (spicy clove) and vanillin, have been depleted or softened by this point. And the chemical bonds of the wood—the lignins, lactones, and tannins—have been broken and rearranged by time and alcohol. There is less wood intensity and, for many distillers, this used barrel is a prized asset. The second and third fill produce a much softer style that allows more integration with the lighter esters coming from their distillate, allowing blenders more latitude in creating flavors, as opposed to whiskey dominated by the flavor of wood—a subtle, but remarkable, difference.


After the third fill, where the ethanol of previous fills has slowly eaten away at the compounds in the wood, the barrel thins out and heads toward neutrality but still possesses a different magic. With the hemicellulose—a carbohydrate in wood fiber that acts like a glue for other compounds—near depletion and the lignins and lactones transmogrified because of ethanol influence, the new spirit in these barrels will have less of an edge. The sweetness of the lactones will give over to the floral esters that develop from the distillate. Whisky blenders for Japanese and Canadian whiskies utilize these barrels to advance a softer, lighter style of whisky.
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Once filled, the barrel is ready for a long sleep. Buffalo Trace Distillery, Kentucky.


BARRELS: EFFECT OF PREVIOUSLY HELD LIQUID ON WHISKEY


The whiskey industry has standardized the use of two types of barrels, both oak: American oak (from which all bourbon barrels are made) and different types of European oak (which once matured everything from sherry to cognac to wine). Small amounts of Japanese oak (Mizunara) and other rare oaks are used intermittently.






	Process


	Previously Held Liquid


	
Influence on Character of Whiskey








	Maturation or Finish


	Bourbon


	
Vanilla, caramel, toffee, coconut, fresh fruit








	Maturation or Finish


	Oloroso Sherry


	
Ripe and dried fruits, winey, woody, nutty, spicy, sweet








	Maturation or Finish


	Pedro Ximenez Sherry


	
Dark fruits (fig, blackberry), dates, syrup, very sweet, nutty








	Finish


	Manzanilla Sherry


	
Dry, coastal/salty, dried fruit, citrus zest








	Finish


	Fino Sherry


	
Very dry, floral, high fruity notes (peach)








	Finish


	Madeira (fortified wine)


	
Sweet, tropical fruit, cherries, floral, spice








	Finish


	Marsala (fortified wine)


	
Sweet, nutty, spicy, brown sugar, apricot








	Finish


	Chardonnay (white wine)


	
Buttery, tropical fruit, honey, green apple, fresh pear








	Finish


	Bordeaux (red wine)


	
Dark fruits, red berries, peppery, nutmeg, honey








	Finish


	Sauternes (sweet wine)


	
Sweet, apricots, peaches, zesty, honey, nutty








	Maturation or Finish


	Cognac


	
Dark, rich fruits, spices, nutty, caramel, vanilla








	Finish


	Light Rum


	
Sweet, vanilla, spices, pepper, citrus, honey








	Finish


	Dark Rum


	
Molasses, spices, caramel, dried fruit, vanilla, oak
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Racked warehouse, bung up, with a four-high stack, at Westland Distillery, Washington.


Maturation vs. Finishing


For whiskey maturation, barrels are used in one of two ways—to mature the whiskey or to finish it. Maturation implies that the three impacts of wood on whiskey—additive, subtractive, and interactive—will occur over a period of time in a barrel, under certain conditions. The time may be short—weeks or months—but it could be years or decades. So the word “aging” is not entirely accurate, as it implies only a length of time, whereas maturation involves time, place, selection, and treatment, as well as intangibles like climate. All these interactions impart flavor to the whiskey in the barrel.


And while the whiskey maker can select the warehouse and placement, and set some of the environmental conditions outside of the barrel, what happens inside is now off-limits. What he or she can do, however, is layer onto the maturation process, typically by using a finishing cask. Also known as additional or double maturation, finishing implies that the flavor profile of the whiskey is set and will be modified slightly by the use of another wooded cask after the original maturation has concluded.


Double maturation or finishing is a way to introduce subtle variations in essentially single-grain whiskey made from barley. It’s a standard part of the process for Scotch, and was adopted later in Ireland and Japan. But in 2012, the late Lincoln Henderson, the master distiller from Woodford Reserve, surprised the whiskey world with the introduction of the first commercially viable finished bourbon: Angel’s Envy, finished in port barrels. The name is a take on the concept of “angel’s share,” the effect of evaporation on the barrels while aging in a warehouse (see page 49).
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A high stack at the Warenghem Distillery, France. The barrels at the top will mature differently from those at the bottom.



Angel’s Share



The amount of liquid lost in the barrel over time through evaporation during the maturation process is known as “angel’s share.” Early distillers joked that the angels were sneaking into the warehouse for a nip during the many years the barrels spent in hibernation. But it turns out that different angels are thirsty for different things depending on where they are located, and are subject to climate, temperature, and relative humidity. What’s behind this is a simple phenomenon: the barrel is almost a living thing and it aspirates—it breathes, in and out.


In preparation for maturation, the strength of the spirit when it enters the barrel is adjusted from its strength when it comes out of the still, which on average is 70% to 75% ABV. Most of the industry fills barrels at about 62% to 63% ABV. Water is used to dilute to that strength. That means a little less than 40% of the liquid is water. In a high-humidity, cool climate, like Scotland, Canada, or Ireland, the angels are thirsty for alcohol. In reality, this means the smaller water molecules from the moist air are absorbed into the barrel over time, and each of these countries sees a lowering in proof strength as a result. Scotch whisky also tends to spend the most time in a barrel as well and, as a result, over a longer period of time will lose more strength.


In Kentucky, Tennessee, Taiwan, or Bangalore, where it’s much hotter and higher in humidity, the angels are thirsty for water. In this case, what enters the barrel at 62.5% could end up being 66% after the angels quench their thirst for water (the rapid in–out interaction of the liquid and the barrel squeezes the smaller water molecules out faster). The angels take the most out within the first year the barrel is resting, up to 10%, of which most is absorbed into the wood. The ratio of volume loss (alcohol to water) between climate and warehouse type averages about 6% per year in Kentucky and 2% in Scotland. In India or Taiwan, that can climb as high as 12%.




DRINK THIS


ANGEL’S ENVY PORT FINISH BOURBON Using small batch pulls of eight to twelve barrels, each one tasted and hand-selected, this is “the comfort food of the spirits world.” Lincoln Henderson’s son Wes and grandson Kyle are actively hands-on in the crafting of each run. Because only 5% of spirit was lost each year to angel’s share, Lincoln joked after tasting the first batch that they’d finally gotten a better deal than the angels. 43.3% ABV


[image: ]





In addition to climate, the location of the barrel in the warehouse has an impact as well, with barometric pressure in higher, hotter, drier floors leaching out more water than alcohol, therefore driving up the proof over the ones on the lower, cooler, and more humid floors. In a typical nine-floor warehouse with a stack of three on each floor, the sweet spot occurs within floors five and six, the area of optimum, and consistent, maturation.


A smaller barrel will evaporate at a higher rate, as the surface ratio of the liquid touching the wood is higher.


When you ask the question “Why does older whiskey costs more?” this is the answer.
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