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INTRODUCTION


CRAFT BEER FOR THE GEEKS


Craft beer is a cult of the curious.


It draws you in, with its welcoming pale ales and enveloping stouts. It offers you a point of difference, thanks to the stories of the men and women who wake and work at all hours. It gives back what you put in, as you learn about the styles, follow the breweries and gain a greater appreciation of what it all means. And what it all means is this: Craft Beer is for The Geeks. 


But that’s okay. There’s nothing wrong with being a Geek. Far from it.


Back in the day, geeks (with a small g) were socially inept, clueless types on TV, orbiting at the periphery of their respective scenes, failing to fit in. Typically, they clung to one thing they knew well – science, maths, trivia – and it became a crutch they both leaned on and were beaten with. These brainiac outcasts were mocked and pitied for their lack of assimilation. But you know what? Geekery has grown up.


The tipping point was a moment of realization in popular culture. Being a Geek (with a big G) is about more than knowledge. It’s about enthusiasm. Passion. If you take an interest in something and gain a desire to learn more about it, you’re a Geek. If you care about something enough to talk to others, you’re a Geek. And if you travel for hours to join a queue for something, you’re very definitely a Geek.


These all apply to craft beer every bit as much as technology, music or collecting things. That queue could be a video-game launch or performance from the latest beat combo*, but it could just as easily be a canned-IPA release or a taproom unveiling. Ever driven to another city for a beer festival? Packed a few #trainbeers for the weekend? Asked a question of the person who brewed, poured or brought you that pint? You’re a Geek. And it’s great.


Geeks have done more than inherit the earth, we have changed the world. And, yes, we switched to first person there. Because at BrewDog, we are Geeks too. That’s the kicker; the beauty of craft beer is that the person who brewed, poured or brought you that pint is likely also a Geek. We exist on both sides. And that’s the greatest weapon craft beer has when faced with the industrial, mass-produced beers out there. Our community. Our passion.


Small, independent, local breweries are being supported and driven forward by people who realize they are a point of difference like never before. Hell, those same breweries are founded by people who realize this. It’s a self-fulfilling prophecy that the big boys can never hope to understand. They rely instead on uniformity. Beers you wouldn’t recognize if they were in an unbranded glass. Fake stories. Drink the beer and conform to an identity you see in an ad.


Totalitarianism won’t play here. Craft beer is for The Geeks, but Geeks don’t like to be pigeonholed. It’s one reason we have reappropriated the very term itself. To conform to our own identity, not someone else’s.


Here’s why… Here’s what craft beer brings to the party and why all Geeks should rejoice…


*not a music guy.


VARIETY


From bitter, dry and quenching craft-brewed Pilsners to earth-moving barrel-aged stouts, craft beer has it all. There’s nothing else you can put in your glass that has as many flavours, aromas or layers. We have sharp, puckering sours; funky beers made joyous by wild, windborne yeast; hop-charged pale ales that bring a smile to the face. Craft beer is the broadest of churches, here to welcome each and every Geek, every week.


RESPONSIBILITY


Reduced to a bumper sticker, it would be this: Craft Brewers Do It The Right Way. We proudly give back, embrace provenance, seasonality and locality. We stand up for the little guy, and each other. Anyone can get on board with this, and the driver that is independence of thought and mind is (or should be) a principle that no self-respecting Geek should leave the house without.


BACKSTORY


Every Geek loves something to get their teeth into, and the joy of craft beer is that it is a scene that shares its stories. Embrace the power of social media to discover the philosophy of your new favourite brewery. Ask them why they brew what they do. Every brewer unshutters their brewhouse in the morning for a different reason; there are as many as the people who turn the keys. And most of us are open enough to engage on what they are.


OUTLOOK


Craft beer respects history, but not boundaries or borders. You can be anywhere in the world and discover it. This is what our scene has given to the world – the chance to find that point of difference. No longer are geeks to be found poring over old magazines or holed up in dusty museums. Geeks can enjoy an entire world of different beers whether they live in Patagonia or Paignton.


HYPE


Not to be underestimated is the power craft beer has to create a movement. Individual geeks have connected into communities tens-of-thousands strong, with local chapters around the globe. Doing this lifts the tide that floats all boats and makes those who brew to satisfy balance sheets aware there’s another way of doing things. A way where people with passion have the final say. 
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Over the course of this book, we’ll break down these concepts and more, and let you discover (or revel in) your Geekery. In Chapter 1, we begin with the Point of Difference, and lead with the key battleground that keeps brewers up at night – Beer Quality – dialling in to why it matters and detailing the importance of freshness. We also take a deeper dive into the Fantastic Four and a look at how craft has changed the game when it comes to water, malt, hops and yeast.


Next up, Culture Club focuses on the single biggest difference between craft beer and the wannabes – the culture of those who brew and enjoy it. We discuss why craft beer is for the people instead of the elite by profiling the pioneers who truly made – and are continuing to make – a difference (people and beers both). These are our heroes.


In Chapter 3: The Style Council, we chart the journey beer styles have taken as craft brewers have got their mojo going – experimentation and the lack of boundaries has created so many amazing beers. We dissect a dozen ways in which traditional styles have evolved into beers to start a movement, as craft beer changes the very style of beer itself.


We also revisit mealtime majesty in Dog Eat Dog 2.0, as we look at the science behind why beer and food work so well together. Rather than us simply telling you, we also include 18 recipes you can recreate at home, divided into six multi-course, themed pairing dinners. If there’s anybody you know who remains sceptical about the nature of your Geekery, invite them over to make them see the light. We’ll tell you exactly how.


Finally, we raise the bar for home-brew once again. We have another selection of BrewDog recipes and those from guest breweries to bastardize at home, many of which have never been published or even revealed before. And we look at the technical aspects of nailing the perfect brew at home; how to avoid off-flavours, brews going bad; and revel in the high-level tricks a home-brewer can deploy in their arsenal.


We invite you to join our world, where every beer is different, whether you are looking for that or until you find one you love like no other. We already proved that Craft Beer is for the People. But Geeks are People too. Beer people.
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QUALITY BEGINS (AND ENDS) AT HOME


NOBODY KNOWS YOUR OWN BEER BETTER THAN YOU


Here’s a job offer for you. Breweries like ours actually pay some of our staff to sit in a room and drink beer. Is this the greatest career in the world? Maybe. Although it comes with a weighty responsibility. Our sensory panellists aren’t technically paid to drink; they are paid to taste (although drinking as they do so is par for the course). The reason why we pay our guys to drink our own beer is simple – they know what it should taste like, better than anyone else on earth. 


Brewers work around the clock to ensure that their part of the process is as good as it can be, and the beer is exactly as they intended – and the brewery as a company then needs to follow suit to check that their work has not gone to waste, and nothing untoward has happened along the way. Every beer that leaves us needs to be amazing. And when it comes to beer quality, we are our own biggest critics.


So, what do we look for?


First up, a crucial point to make is that the previous paragraph describes a picture far more cut-and-dried than it really is. Our Quality Team doesn’t just sit waiting for the finished batch to land in their hands before they test it. We delve into every aspect of a beer long before the brewhouse signs it off– starting even before the brewers do, in fact. As they slice open the sacks of malt and begin to mash in, our Quality Team are checking everything is as it should be.


Our Quality Assurance (QA) programme can be split into three sections – only one of which is about the beer. We also fastidiously check the raw materials as they come in and before they are deployed. Here’s how we break down the Fantastic Four to ensure they will make a Fantastic Beer:


Malt. Our QA team runs colour matching to check each batch is on spec, as well as running Congress Mash Testing – essentially a miniature brewday, complete with milling, mashing and lautering. The congress wort is checked for gravity, pH, colour and any number of other things that mimic exactly what the brewers will then be discovering as they use the remainder of the batch for their big brew. Our QA team finds it all out first. Forewarned is forearmed.


Hops. In our lab, among many other quietly whirring pieces of equipment, is a gas chromatograph that we use to analyse every shipment of hops we receive. This technique separates the compounds within the hop oils and key volatiles, and analyses them in a way we can compare with the data received from the hop supplier. Making sure that everything matches means the hops are good to go.


Water. We have a massive water-testing programme – we run a full ionics profile of our mains and brewing water, with the latter being subjected to ultra-filtration and UV treatment. Every water source in our brewery is tested every week of the year for hardness, pH and a range of dissolved minerals such as phosphate, sulphate, sulphite and iron. Plus, we pick up any bacteria or wild yeasts floating around (hence the UV treatment).


Yeast. Speaking of which, as our yeasts have the most important role to play in our brewery, and as they are a colony of living organisms, you can bet your bottom dollar that we analyse everything we can about them to make sure they are happy and healthy. Our team of microbiologists gets up close and personal with our different strains before, during and after they are pitched into the business end of the brew. A successful brewery owes everything to its yeast.


Aside from the raw materials, we have to keep on top of every packing line, all of the cleaning systems and pipework (including all of the water used there as well) and all kinds of other parts of our brewery that fit under environmental checks. Our brewery is certified for Food Safety and Health & Safety – which our crew works incredibly hard to achieve – and demonstrates that QA is about much more than whether the beer tastes right or not. On that front, we run a whole suite of tests, checks and data-collection points on the beer (always, by the way, or it never leaves our brewery). Deep breath…


Full Microbiology – checks for yeast, wild yeast and any beer-spoiling organisms that shouldn’t be there.


Analytics – gravity, ABV, pH, IBU, colour, haze, VDK (vicinal diketones, a.k.a. diacetyl), low-boiling-point volatiles (for example acetaldehyde, DMS, various esters and hop volatiles). In short, any off-flavour that can be uncovered via chemical analysis.


Packaging Quality – levels of O2, CO2, N2, over-and under-fills, package quality, label quality, can-seam integrity.


Sensory Analysis – quantitative descriptive analysis for new beers, true-to-type tests for existing beers.


IS THIS THE GREATEST CAREER IN THE WORLD?


Our lab guys are always busy. But we need them to be – as a brewery we live or die based on the contents of your glass, and if a beer has the sweetcorn whiff of DMS or (heaven forbid) our brewing system picks up an infection of wild yeast, we need to know long before you ever would. We even check things like whether our bottles are too full, or not full enough (there’s a philosophical joke in there somewhere).


Our amazing lab crew – and those who do similar jobs for craft breweries around the world – are the last line of defence each of us has. Without their commitment and skilled eyes, noses and tastebuds, more of the beer you buy would end up going down the sink after a single sniff. Our Quality guys have our backs every day of the week. Sometimes, getting paid to drink beer has even more advantages than it would at first seem…
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Beer moves on; nothing remains static. However, as we push forward into this brave new world of multiple flavours and constant releases, one thing is truer now than ever: at its heart, beer is about four things. As the new powers of social media, beer ratings, label art, launch queues and the rest take craft beer into new areas, without those four things you wouldn’t have beer at all.





Water. Hops. Yeast. Malt. Still the fantastic four.


Every home-brewer begins their adventures with these four things and whatever rudimentary kit they can scrape together (or, if they are lucky, have bought for them). Every commercial brewer begins their brewday with these four things on their large-scale kit (that, if they are lucky, has been bought for them). These four things are the foundation of beer and the structure our entire industry is built on.


At their simplest, they are used to bring out the best in the others. Without malt, yeast would have nothing to feast on. Without hops, the resultant liquor would be insipid and lacking flavour, bitterness or aroma. And without water – well, that would be a bowl of disheartened yeast slowly glooping over a pile of cereal and plant matter. Beer needs all four to come together – as well as the brewer, always the fifth wheel.


In truth, though, we say “the brewer” a fair bit in these pages, when what we really mean are the dozens/hundreds of people at the brewery. Many craft brewers are one-man or one-woman bands, which is amazing, given all the roles to perform. Our shorthand for everyone at the brewery maybe leaves out 99% of the people who have an input into what makes a great beer. 


However many hard-working people there are, they owe everything to these four ingredients. They are the building blocks but also incredibly complicated ingredients, each with a backstory. Behind every sack of grain that arrives at a brewery there are those at the maltings, and the farmers before them. Hops likewise. Water has a myriad of tales. And yeast – well, yeast is just bonkers.


Let’s dig into each a little more and see where it takes us.
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Back to basics: water, malt, hops, yeast
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Every year, like clockwork, the start of September heralds the onset of a unique migration. From all parts of the globe they come, navigating many different routes leading towards the same destination. Those that arrive first are few, but over time this transient population swells to number many dozen, all returning to a land rich in a natural bounty there for the taking. Herds of brewers are on the move to renew their lifeblood. Hops. 








As summer turns to fall, brewers from around the world journey to the Pacific Northwest of the United States, some of them having travelled for thousands of miles. All are searching for the same thing – the best of the hops that are grown in the region. Tiny starting pistols fire in unison, causing brewers to drop everything and trek from their brewery to the hop fields that carpet the mountain-ringed valleys of the top left corner of America.


In reality, it’s less the bang of a starting pistol than the chime of an inbox, as an email arrives from a hop supplier inviting them to the selection that takes place as the centrepoint of every annual harvest. Of all the many hopgrowing regions of the world, one of the most important is centred on the high peaks and low plains of Washington State, around the city of Yakima.


The Yakima Valley produces three-quarters of all the hops grown in the United States. This region, around 150 miles (240 kilometres) southeast of Seattle, is also known for fruit growing and vineyards, but with nearby topographical features named Simcoe, Ahtanum and Cascade you need only look at a map to realize you’re in hop country. Volcanic soil, clear rivers and over 200 days of sunshine a year will do that to a region. 


The hop farms that dot the valley are hives of industry for only a short few weeks a year. Their hop-picker machines sit idle for 11 months before shuddering into life as August tips into September. For four weeks they work 24/7 as an army of workers slice the bines at the ground with a bottom-cutter harvester and then again from above with a top-cutter, draping the hopladen branches onto trucks and driving them to the waiting hop trellises.


Many farms major in one or two varietals – some will grow mostly Amarillo, others Citra or Summit. Some farms grow a few; a smaller number grow many different types, with fields of experimental hops. All of them grow other things too – apples, mint, grapes. Everywhere you look there are heavily laden trees or towering fields of corn. Also everywhere you look are brewers, here to choose the hops that will flavour your beer for the year ahead.
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The Morrier Ranch hops processing facility in Yakima, Washington.


Hops are available online, of course, but there’s no substitute for being there and taking part in the selection. Brewers know their beers better than anyone – so why put the next 12 months’ Punk IPA or Sierra Nevada Pale Ale on the roulette wheel of online descriptors? You go to Yakima and get your hands on the hops – literally – that match the aroma and flavour profile of your flagship beers (and any other beers you want to produce).


This is just part of the attention to detail that sets craft beer apart. We go to Yakima to trace our hops back to the farms where they come from – and to meet the men and women working all hours to grow its cornerstone ingredient. Brewers are control freaks. We like continuity. Hand-selecting the batches of hops that will be shipped to our cold store is the best way to guarantee that our beer tastes the way it should.


Hop selection is pure behind-the-curtain stuff. Brewers, given allotted times to arrive at a hop supplier, are met with a series of samples given over (typically) as cylindrical plugs of compressed hops. They are broken apart, rubbed between the palms, and the aromas inhaled. And that’s it. That’s how many of the beers you drink will be sparked into life; brewers silently bent over a lab table, grinding palmfuls of hops together and breathing in their sticky oils, before writing down thoughts, scoring them and moving on to the next one.


Here’s how it typically plays out:


HOP SAMPLES


(for example Cascade, Tomahawk, Citra)


19-WA-241-032 (BIN D-021): Lemon. Citrus. Top Level. Lime Zest. Stonefruit. 3


19-WA-477-008 (BIN I-003: Sharp Citrus Cheesecake. Bright. Juicy. Sherbet. 4


19-WA-475-022 (BIN C-031): Big OG. Pine. Chives. Tomato Plant. Unripe fruit. 2


The first thing that brewers have to do is inhale the aromas, not the actual hops (although everyone at the table has done that and doubled up in a coughing fit that leads to looks of sympathy). Drawing in breath through a cupped handful of hops, they have to immediately critique the aromas they are getting. Quickfire notes are the only way to do it – talking out loud would influence others making their own determinations, so you reach for a pen with your green sticky fingers and write down aroma notes as they come to you.


Many craft brewers today ace the hops that give zesty, citrus highs, as these alpha acids will hopefully yield the same notes in the pale ale they are planning (or, of course, the pale ale they’ve been brewing for 30 years). Many shy away from “OG”, as onion/garlic notes aren’t what they are after. But other breweries know that this translates to dank, sweaty, resinous IPAs. And if you want New England IPA? Stonefruit is your friend, friend.


The table may hold a dozen of the same type of hop, so taking a quick break and “resetting” your most important sense by smelling the back of your arm is important. Particularly when you narrow things down to the few that might make the grade. This is when the deliberate and personal becomes collaborative. Your notes are pooled, discussions held and a consensus reached. The hop suppliers add in their detailed analytical information, having held it back until this point so as not to sway your judgements. And then, brewers say the words their hosts have been waiting for: “We’ll take these ones.”


That short sentence can result in 23,000kg (50,000lbs) of hops changing hands at a stroke. Batches can be supplied as they are or blended together to create a precise mix of exactly the profile you travelled to the Pacific Northwest for. The table is swept, and a quick drink of water and blow of the nose is all the time you have before the hop supplier looks at you all and says, ‘Okay, next up we have Centennial with eleven samples...”
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“The art of creating good malt out of bad barley has not yet been discovered.” So reads a quote, dating from 1888, that is inscribed on the wall of the wood-panelled reception of Tweed Valley Maltings. Owned and operated by five generations of the Simpson family, the maltings lies in the middle of a fist-shaped bend in the river before it meets the North Sea at Berwick-upon-Tweed, the northernmost town in England. 








The quote, attributed to 19th-century brewer Robert Free, cuts to the chase – the skill, experience and dedication of the maltster is all for nothing if what they have to work with isn’t good enough. It sums up the almost symbiotic relationship between farmers and maltsters, even if it is a relationship built on commerce – the farmer sells to the maltster, who then refines the product to fulfil their contracts to brewers (and also whisky distillers).


This is, as we have just learned, exactly the same set of tiered relationships we see with hops – farmers grow the product, sell to those who do the processing and then the goods are made available to the brewers, with stores retained in case of shortage caused by a year with failed harvests. (Simpsons buy over a year’s-worth of barley at harvest, to guarantee brewers won’t be caught short when they need malt the most.)


Despite being the backbone to beer, malt hasn’t had it easy. As industrial brewing took hold in the UK in the 1970s, the amounts ordered fell and the varieties ordered by the large brewing concerns narrowed to a few basic pale-lager malts. They were tough times for independent maltings – homogeneity is never good for those on the receiving end of it. However, the maltsters have had a revival over recent decades, from two sources.


First, the Scottish whisky producers. Something the Yakima hop farms don’t have going for them is a second outlet – and the shared starting point of beer and whisky is a boon to those who make malt. One has always supplied the other, of course, but the interest in “Scotch” from the 1980s onwards gave maltsters a new outlook in direct opposition to the one imposed on them by the multinational lager concerns of the same time.


Recently, a second new type of customer has emerged to go in to bat for the independent malt producers – craft brewers. Their interest in the entire chain of production and their reliance on zeroing in on individual attributes of certain batches is music to the ears of those who have worked for generations to ensure exactly this, only to be pressured into simply delivering a commodity. Whisky and craft beer have given malt a new lease of life.
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Malt is packaged and ready for delivery at Simpsons Maltings.


Admittedly, malt is behind hops in the popularity contest of the moment. Stories of a 450-g (1-lb) sachet of rare, ultra-popular hops costing more than a 23-kg (50-lb) bag of malt are not uncommon, but the fact of the matter is that whether malted barley is overlooked or not, you can’t create beer without it. The scale of the operations involved is truly colossal. Those at the cutting edge, like Simpsons, have thousands of farms around the UK that feed into them, and just as many accounts that are waiting for a delivery so that they can mash in.


“When the right crop goes into the right field, anything’s possible,” says Richard Simpson, fifth-generation family member and Vice Chairman of the company founded by James Parker Simpson in 1862. Like other independent producers of malt, they have worked tirelessly to refine the process over the years, with their facility at Berwick-upon-Tweed* accounting for over 240,000 tonnes of malt a year, which is dispatched to brewers around the world.


* Berwick takes its name from the Anglo-Saxon words for barley, “bere”, and town, “wick”.


As distilling and craft-brewing have increased demand, maltsters have responded in kind. They now collect data on individual fields worked by the farmers they buy from – at Simpsons these “field inputs” are a requirement for doing business, and are supplied along with the newly harvested two-row barley from each farm. A detailed set of measurements covering soil, fertilizer use, yield and other factors, they are the secret weapons of the maltster.


“From these, we know exactly that this agronomy advice will work here, but not here,” continues Richard, arms waving to indicate imaginary plots of land. Everything is accounted for and then fed into their Quality Team to be modelled. It’s a win-win for both halves of the deal – the maltings receives the best quality wet barley and the farmer receives fewer rejections, where the grain is deemed not worthy of being malted and is rerouted for animal feed.


When it comes to making malt from barley, two things are key: temperature and moisture. Both are monitored around the clock at the maltings, as if either becomes out of kilter the barley grains will fail to germinate, or the malt will be ruined by mould. Water content is critical – a typical grain of barley harvested and trucked to a maltings can contain around 18% water; the very first thing the maltster needs to do is reduce this to 12% through drying. And that’s before the malting pathway even begins.


Once the barley is ready to go, it is steeped in water to begin the process of germination that was prevented by it being dried out in this way. This can take up to two days, with repeated soaking and drying raising the moisture content of the barley back up from 12%, to 33%, to 47% – the barley being persuaded to sprout tiny rootlets thanks to immersion in water. At Simpsons, this is then moved to a Germination Kilning Vessel (GKV), where it is germinated for four to five days while being kept moist and “turned” to break up the rootlets that bind together as they grow. This is where the proteins are broken into carbohydrates, which the brewer will further convert in the mash tun.


After germination, the barley is kilned. Drying fixes that precise moment of sprouting, and passes the sugars on to brewers instead of retaining them inside the seed to continue growing. For centuries, malt was turned by hand after being laid out on the floor. This labour-intensive process was transformed in the 1950s by the Saladin Box – an invention where drying barley was turned mechanically three or more times a day. The result was revelatory. Where previously Simpsons had 17 malting floors, they could then do everything in one place. The GKV is the modern interpretation of the Saladin Box (which sounds like something a magician would use), and is where the barley is germinated and then kilned into malt. Both acts take place in the same colossal, domed, steel chamber; huge screws turn the wet barley to unmat clumps of tangled roots, and the same screws turn the barley again as it dries in the kiln for 24 hours.


The malt finishes its journey by thundering along conveyors that can move 80 tonnes per hour to 650-tonne silos, ready for dispatch. Of course, if we are talking about a “journey”, the malt has only just started. Where the brewer takes it from here is up to them…


WHISKY AND CRAFT BEER HAVE GIVEN MALT A NEW LEASE OF LIFE.
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The Earth: 71% covered by water.


Your body: up to 61% water.


That beer in your hand? 95% water.


The craft beer industry revolves around hops, under-appreciates malt and owes everything to yeast. But none of these are beer’s most important raw material. Without water, our planet, our bodies and most importantly your beer wouldn’t exist at all.








We’re only scratching the surface with that paragraph, or “bending the surface tension” in a more fitting metaphor. Sure, up to 95% of beer is water, but breweries use far more water than that – cleaning, cooling, generating steam, during packaging. The ratio of water used to water that makes it into beer varies between breweries, but it can range from 5:1 to 10:1. In these days of drought and climate uncertainty, correct water use is even more critical than ever.


Take California. According to the National Drought Mitigation Center at the University of Nebraska, the most populous state in the US experienced some form of drought for 376 consecutive weeks leading up to 2019. That’s seven years. From 20 December 2011 to 14 March 2019 at least some part of the third-largest state in the USA had a chronic shortage of water.


Another fact to ponder is that five months later, in August 2019, California became the first state in America to hit 1,000 breweries. With the pioneers at Anchor, New Albion, Sierra Nevada and the rest in the rear-view mirror (although two of those three are still going strong today), you could argue that California was where craft beer was born and raised. The California Craft Brewers Association (CCBA) have calculated that 95% of Californians live within ten miles of a brewery. If you live in San Diego, you likely live within a mile of ten (at least).
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Californian breweries have had to innovate to preserve precious water as it becomes a dwindling resource.


So, how do these two home truths intersect? Well, with increasing difficulty, even as (or more likely, because) other industries use more water. Back in 2015, it was calculated that California’s almond-growing industry accounted for 10% of the state’s entire annual agricultural water use – more than the populations of Los Angeles and San Francisco use over the same period in a year, combined. Each single almond takes a gallon of water to produce.


Brewing is far from hitting these numbers and, unless the number of breweries in California reaches 100,000, likely never will. But every impact on water use is an important one when the amounts available are decreasing, so increasingly brewers are doing their bit. One option is water treatment. For breweries that have the budget, treating your wastewater leads to recycling and reuse in areas where mains water would otherwise be deployed.


Stone Brewing in southern California managed to get their ratio of brewhouse: beer water usage down to 3:1, thanks to a rigorous treatment system that cost $8 million. In 2017, they supported San Diego’s multi-year programme to purify the city’s water with a beer made from purified reclaimed water – Stone Full Circle Pale Ale. Served at their Stone Brewing World Bistro & Gardens, the water it was brewed with was cleaner than regular tap water.


While the problems of water scarcity are increasing, the solutions have often been around for a long time. Another way in which breweries can use less water is to change processes at the lautering stage. Separating the wort from the spent grain following the mash can be done in a few ways, but typically many breweries spray water over the sticky mass from a rotating sparge arm, sluicing the water downwards through the grain bed at the same rate as it is run off at the bottom. The bigger your vessel, the more water you need. Yet an alternative does exist that dates back to 1901 – the mash filter. Developed in Belgium by Phillipe Meura, this press-like arrangement is a series of filters through which the wort is pumped. Sparge water is used, but far less than during lautering – the wort is part-run, part-squeezed-out mechanically. Brewers argue that one gives a better-quality wort than the other, but few can argue that mash filters use less water.


In the far northwest of the United States, the Alaskan Brewing Company installed a mash filter in 2008 and almost immediately saw a resulting decrease in water usage (important even in a part of the world where water is not in short supply). They were the first American craft brewery to use one, reporting that in a year it resulted in them using nearly two million fewer gallons of water. However, they also discovered a knock-on effect that made it even more worth their while. The mash filter also improved their efficiency, resulting in malt usage decreasing by 6% – a significant sum for a brewery of their size operating in a city with no roads, where every raw material has to arrive and depart by barge. They also operate a spent-grain boiler, turning grain from the mash into steam used for heating. As the press squeezes the malt dry, it ends up with a lower moisture content and is thus easier to heat – saving them 65,000 gallons of diesel fuel in their boiler every year.


So water use is important to quantify and keep in check for its own sake, but for many other interconnected reasons besides. When we talk about things that are interconnected, the environment around us immediately springs to mind. One way in which breweries can make a difference here is to channel the water that leaves the brewhouse to somewhere other than the nearest drain.


EVERY IMPACT ON WATER USE IS AN IMPORTANT ONE.


Some breweries are taking this to an incredible level by developing their own system of wetlands. Water leaves the brewery and runs through a series of ponds and ditches, filtering through plants and sediment until it returns to the natural water system as pure as nature can make it. Algae in the ponds work aerobically, during the summer months, removing things like nitrogen and phosphorous from the water and generating oxygen.


For an industry that uses a lot of water, knowing where it goes and being able to return some of it to where it came from is about as good as it gets. As the climate crisis continues, look for your local brewery to play their part in maintaining a supply of beer’s most important ingredient.







[image: Illustration]


Stop us if you have heard this before, but yeast is incredible. If you sat down and considered every stage of the brewing process, fermentation would leap out at you clear ahead of any other. Sometimes literally. The power that yeasts have when they get going is remarkable, and the power they hold over us is absolute (and life-affirming). Brewers and beer drinkers owe everything to these single-celled fungi that we can’t see.








The relationship we have with yeast has spanned a complete arc, from ancient history, where their presence wasn’t even known, to now, where we have sequenced its entire genome. In 1996, Saccharomyces cerevisiae became the first eukaryote that scientists decoded in this way, teasing out all 6,294 genes from its nucleus. In yielding its genetic code S. cerevisiae directly helped us on the pathway that led to the sequencing of the human genome a decade later.
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