
OAK ALTERNATIVES
FOR HOMEBREW

AVOID BREWER’S BLOCK:
WAYS TO STAY CREATIVE

WHY YOUR BEER
GLASS MATTERS

Going From
Hobby To Pro+

Put a Whirlpool Port
On Your Brew Kettle

New Grain On The Block:
LOX-less Barley Malts

JANUARY-FEBRUARY 2019, VOL.25, NO.1

Spice Up Your 
Next Homebrew

www.byo.com

COLORFUL
LAGERS
Recipes & Tips For
Brewing Great
Dark Lagers &
Vienna Lagers

®

YOUR OWN



On Orders Over $59*

Home brewer owned & operated since 1995 • MoreBeer.com • 1–800–600–0033

NEW! 
BRUT IPA

Puttin On The Spritz  
From Social Kitchen 

All Grain & Extract

NEW! 
BrewBuilt™ TC Kettles

10, 15, 22, 31, & 50  
Gallon Sizes 

Starting at $239.99 

NEW!  
KOMOS™ Draft Boxes
• Forward-Sealing Faucets  

• 50-foot Draft Coils
Starting at $399.99 

Fast & Free
Shipping

And We'll Tell You The Exact 
Day Your Order Will Arrive By!

What’s Hot At Morebeer.com



hannainst.com/hi935012
HI935012 
Brewing Thermometer

Find the perfect  
temperature for the perfect beer.

Temperature plays a  key role in brewing. 
Make sure it’s spot on with the HI935012 Brewing Thermometer.

• 1 meter long, stainless steel 
probe for extended immersion 
into tanks and kettles 

• ±0.1 °C / ±0.2 °F accuracy

• IP65-rated meter for durability 
on the brewery floor 
(includes rubber boot for greater protection)



2 JANUARY-FEBRUARY 2019    BREW YOUR OWN

34	 AVOID BREWER’S BLOCK
When you’ve been brewing for long enough, a 
time eventually comes when desire to create a 
new recipe is high but imagination is low. When 
that happens, you can often find inspiration 
from nature, new products, or experimentation.
by Jason Simmons

42	 BEER TO GLASS
Sure, good ingredients and sound brewing 
techniques are likely the most important factors 
to create a great beer. But if that beer is served 
in an improper glass, it will not meet its full 
potential. Here’s why glassware matters, and 
which to consider for each style.
by Jadon Flores

features

contents JANUARY-FEBRUARY 2019,  VOL.  25 NO.1

Brew Your Own (ISSN 1081-826X) is published monthly except February, April, June and August for $29.99 per year by Battenkill Communications, 5515 Main Street, Manchester Center, VT 05255; tel: (802) 362-3981; 
fax: (802) 362-2377; e-mail: BYO@byo.com. Periodicals postage rate paid at Manchester Center, VT and additional mailing offices. POSTMASTER: Send address changes to Brew Your Own, P.O. Box 469121, Escondido, 
CA 92046-9121. Customer Service: For subscription orders call 1-800-900-7594. For subscription inquiries or address changes, write Brew Your Own, P.O. Box 469121, Escondido, CA 92046-9121. Tel: (800) 900-7594. 
Fax: (760) 738-4805. Foreign and Canadian orders must be payable in U.S. dollars plus postage. The print subscription rate to Canada and Mexico is $34.99; for all other countries the print subscription rate is $49.99.

50	 VIENNA LAGER
Vienna lager was one of the earliest styles cre-
ated with paler malts in the early 1840s, how-
ever by 1900 it was nearly extinct. Learn the 
history, ingredients, and brewing techniques 
for the beer Mexican brewers saved. Plus: Four 
Vienna lager clone recipes.
by Dave Clark & Mike Habrat

62	 THE MYSTERIES OF DARK 
LAGERS
Explore the mysterious history of dark lagers; 
from when they were dark unintentionally to 
purposely, and the rise of bottom-fermented 
beers in Bavaria. Plus: 6 dark lager recipes.
by Thomas Kraus-Weyermann & Horst Dornbusch 

70	 BEYOND THE BARREL
Barrel-aged beers are wonderful, but barrels 
are also expensive, time-consuming, and take 
up a lot of space. With the wide array of oak al-
ternatives available, they are also unnecessary. 
Explore the alternatives to barrels.
by Andrew Reudink

78	 FROM HOBBY TO STARTUP
Thinking of opening a brewery? There’s a lot of 
planning that must go into the endeavor. From 
the perspective of a longtime homebrewer 
who opened a commercial meadery last year; 
here’s what you need to consider before the 
process of selling beer begins.
by Jason Phelps

50

62

70

34



1 bbl  |  2 bbl  |  3.5 bbl

JACKETED UNITANKS
DOUBLE WALL | PRO GEOMETRY | DIN FITTING | 15 PSI 

SsBREWTECH.COM | #SsBREWTECH
JANUARY-FEBRUARY 2019,  VOL.  25 NO.1



4 JANUARY-FEBRUARY 2019    BREW YOUR OWN

 Against the Grain’s 
   Kammen Knuddeln clone  . . . . . . .       16

Altbier . . . . . . . . . . . . . . . . . . . . . . . . . .                          27

Devils Backbone Brewing Co.’s
   Vienna Lager clone . . . . . . . . . . . . .             54 

Market Garden Brewery’s
   Boss Amber Lager clone . . . . . . . . .        55 

McFate Brewing Co.’s 
   Vienna Lager clone . . . . . . . . . . . . .             56

Pedal Haus Brewery’s
   Mexican Amber Lager clone  . . . . .     57 

A “Classic” Bavarian/
   Munich Dunkel . . . . . . . . . . . . . . . . .67

A “Classic” Bamberger Hofbräu®
   Exquisator Dunkeldoppelbock  . . .   67

An “Innovative” Dark 
   Farmhouse Lager . . . . . . . . . . . . . . .               67

An “Innovative” Dark “Negra”
   Vienna Lager  . . . . . . . . . . . . . . . . . .                  68

An “Experimental” Dark Lager
   with Roasted Barley, Cacao 
   Powder and Vanilla Extract . . . . . .      68

An “Experimental” Ale/Lager Hybrid:
   “Hildegard Von Bingen” 
   Heirloom Beer . . . . . . . . . . . . . . . . .                 69

Abysmal Stout 
   (Bourbon “Barrel” Aged)  . . . . . . . . .         75

Flanders Red Ale . . . . . . . . . . . . . . . . .                75

Vin Blanc IPA . . . . . . . . . . . . . . . . . . . .                    76

EXTRACT EFFICIENCY: 65% 
(i.e. — 1 pound of 2-row malt, which has 
a potential extract value of 1.037 in one 
US gallon of water, would yield a wort 
of 1.024.)

EXTRACT VALUES 
FOR MALT EXTRACT: 
liquid malt extract 
(LME) = 1.033–1.037
dried malt extract (DME) = 1.045

POTENTIAL 
EXTRACT FOR GRAINS:
2-row base malts = 1.037–1.038
wheat malt = 1.037
6-row base malts = 1.035
Munich malt = 1.035
Vienna malt = 1.035
crystal malts = 1.033–1.035
chocolate malts = 1.034
dark roasted grains = 1.024–1.026
flaked maize and rice = 1.037–1.038

HOPS:
We calculate IBUs based on 25% hop  
utilization for a one-hour boil of hop 
pellets at specific gravities less than 
1.050. For post-boil hop stands, we cal-
culate IBUs based on 10% hop utiliza-
tion for 30-minute hop stands at specific 
gravities less than 1.050. Increase hop 
dosage 10% if using whole leaf hops.

Gallons:
We use US gallons whenever gallons are 
mentioned.

RECIPE INDEX

RECIPE STANDARDIZATION

departments

where to find it
97	  Reader Service

98	  Homebrew Supplier Directory

8	 MAIL
	 A reader seeks advice on using fenugreek in their next Scotch
	 ale recipe. Plus, tips for brewing partial mash recipes.	  
			 
12	 HOMEBREW NATION
	 Brewing on electric heat continues to gain popularity. Check
	 out this drool worthy e-brew system. Also learn the basic 
	 lingo of brewing water and get the latest homebrew news.

16	 REPLICATOR
	 Against the Grain has been brewing a vast array of eclectic  
	 beers in Louisville, Kentucky since 2011. The Replicator  
	 received a request for a clone recipe for one of them. Buckle  
	 up . . . you’re in for a brewing experience. 
 
18	 TIPS FROM THE PROS
	 Continental-styled lagers are often malt-forward beers. We
	 sat down with two award-winning brewers to talk malts for
	 your next bottom-fermented recipe.

21	 MR. WIZARD
	 The term “hop creep” is not to be confused with lupulin shift. 
	 The Wiz provides the current understanding of hop creep as 
	 well as how to maximize certain flavor components of beer. 

26	 STYLE PROFILE
	 Altbier is the famed beer of Düsseldorf that translates to “old 
	 beer” in English. But this old beer is nothing like an English old  
	 ale. Learn its distinguishing traits and pointers to brew one. 

84	 TECHNIQUES
	 One spice, two spice, red spice, blue spice. While mixing beer  
	 with spices offers an unlimited array of options, the approach  
	 to spicing beer can be handled in stride using a few key  
	 guidelines explained by Josh Weikert. 

87	 ADVANCED BREWING
	 Have you heard about LOX-less (or LOX-null) malts? Neither 
	 had we . . . lucky for us, our newest columnist Colin Kaminski 
	 breaks down the details of this relatively new line of malts. 

91	 NANOBREWING
	 For those who are brewing their beer commercially, or plan-
	 ning to, finding their cost of goods sold (COGS) can feel like a 
	 monumental task. Beer numbers guru Audra Gaiziunas helps 
	 us crunch the COGS for brewers. 

94	 PROJECTS
	 Whirlpool ports (and other miscellaneous ports) have be-
	 come more common these days. One clean way to add a 
	 weldless port to your kettle utilizes a knockout punch. 

104	 LAST CALL
	 The Brülosophy website and their related exBEERiments, has
	 become a hot resource. Learn about the founder Marshall 
	 Schott’s background and how the website has evolved. 

26





6 JANUARY-FEBRUARY 2019    BREW YOUR OWN

All contents of Brew Your Own are Copyright 
© 2018 by Battenkill Communications, unless 
otherwise noted. Brew Your Own is a registered 
trademark owned by Battenkill Communications, 
a Vermont corporation. Unsolicited manuscripts 
will not be returned, and no responsibility can be 
assumed for such material. All “Letters to the Ed-
itor” should be sent to the editor at the Vermont 
office address. All rights in letters sent to Brew 
Your Own will be treated as unconditionally 
assigned for publication and copyright purposes 
and subject to Brew Your Own’s unrestricted 
right to edit. Although all reasonable attempts are 
made to ensure accuracy, the publisher does not 
assume any liability for errors or omissions any-
where in the publication. 

All rights reserved. Reproduction in part or in 
whole without written permission is strictly pro-
hibited. Printed in the United States of America. 
Volume 25, Number 1: January-February 2019

SUBSCRIPTIONS ONLY
Brew Your Own 
P.O. Box 469121 
Escondido, CA 92046
Tel: (800) 900-7594 
M-F 8:30-5:00 PST
E-mail: byo@pcspublink.com  
Fax: (760) 738-4805
Special Subscription Offer
8 issues for $29.99

Cover Photo Illustration: 
Charles A. Parker/Images Plus

EDITORIAL & ADVERTISING OFFICE
Brew Your Own 
5515 Main Street 
Manchester Center, VT 05255
Tel: (802) 362-3981 Fax: (802) 362-2377
Email: BYO@byo.com

BYO.COM
suggested pairings at

The Lowdown 
on Lagering 
Lagers can often 
be the red-headed 

stepchild in a homebrewer’s an-
nual brew cycle. But they don’t 
have to be. By following some 
basic steps, choosing the right 
yeast, and optimizing what you 
have available to you, you can eas-
ily produce clean, bright, and tasty 
lagers of your own. https://byo.
com/article/the-lowdown-on-
lagering-advanced-brewing/

Glassware For 
Your Brew
It wasn’t too long 
ago that the utilitar-
ian shaker pint glass 
ruled the US beer 
world. Glassware 
here in the States 
has come a long 

way in the last few decades as has 
the beer we are pouring into them. 
Find more tips and suggestions for 
matching your brew up with the 
proper glassware. https://byo.com/
article/choosing-glassware-to-
showcase-your-brew/

Barrel-Aging: 
Pro Brewer Tips
Oak alternatives are 
a great solution for 
homebrewers that 

would like to add oak character 
to their brews without the hassle 
of obtaining, cleaning, storing, 
and other tedious tasks that come 
along with oak barrel ownership. 
But for those dedicated few . . . 
there is no other option. https://
byo.com/article/professional-
barrel-aging/

Fermentation 
Temperature 
Control 
System
There are many 
ways to gain 
control over your 
fermentation 
temperature. For 
those that don’t 

have room for an added fridge, a 
temperature control system uti-
lizing a pump to circulate warm 
or cool water is a great solution. 
Check out this build if you would 
like to get control in a space as 
small as a closet. https://byo.com/
project/build-fermentation-
temperature-control-system/
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well, and when used 
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flavor. Also not 
patented so anyone 
can grow it.  We use 
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Oregon Trail Ales.
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We always called it 
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flavor in an ale. 
Besides, if it got 

the gold medal for 
coming first it must 
be good, mustn’t it?
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Jadon Flores is a Support Technician for 
Premier Stainless Systems, where he helps 
professional brewers troubleshoot various 
problems around their brewhouses and 
kegwashers. He has achieved the title of 

Certified Cicerone® and has held a number of beer pair-
ing dinners, off-flavor classes, as well as beer glassware 
classes. He has been homebrewing and working in the 
brewing industry for over 5 years ranging from brewing 
and production, packaging, beertending, and homebrew 
shop sales. He and his wife live in Southern California 
and are expecting a little girl in the next few months (he 
has already purchased her pink brewing boots.)

In this issue, Jadon examines the impact various 
styles of beer glassware have on how beer is perceived, 
beginning on page 42.

Andrew Reudink started homebrewing a 
decade ago after trying a friend’s home-
made beer. He now shares his love of craft 
beer with the homebrew community in 
Vancouver, Washington where he works at 

Bader Beer & Wine Supply and is a member of Cascadia 
Brewers Alliance. He enjoys teaching many classes includ-
ing beer, wine, cider, and spirit making to help others fos-
ter their love of fermentation at home. He spends much 
of his free time on his “suburban farmstead” with his wife 
Kate, daughter Fiona, two dogs, cat, and sixteen chickens. 
His philosophy for beermaking is simple — never brew the 
same beer twice — and he doesn’t, preferring to change 
at least one ingredient per batch to experiment and inno-
vate with new combinations of flavor. 
	 Andrew makes his BYO writing debut beginning on 
page 70 with an exploration of the various oak alterna-
tive products and how to use them in your homebrews.

Jason Phelps started homebrewing nearly 
15 years ago, and like many hobbies it 
became a life changing experience. After 
first learning to make beer Jason branched 
out into cider, wine, and ultimately mead. 

Along the journey Jason has received more than 120 
competition medals for a wide range of fermentations. 
As an author of articles in both Brew Your Own and Wine-
Maker magazines, Jason loves to share his experiences 
and knowledge with other beverage makers. After re-
cently retiring from a 25-year career in IT, Jason and his 
wife Margot opened Ancient Fire Mead & Cider, a new 
producer of meads, ciders, and wines in Manchester, New 
Hampshire, in 2017.
	 In this issue, Jason shares the knowledge he gained 
from opening his own commercial meadery with other 
homebrewers considering going pro, starting on page 78.

contributors

BREWING WITH FENUGREEK
I read the “Pastry Beers” article by Josh Weikert in the October 
2018 issue, and had a question on adjunct usage. Josh recom-
mends using fenugreek as a maple flavoring. I have no expe-
rience using the herb/spice. How would you recommend using 
fenugreek in a beer? 
	 I’m thinking of brewing a Scotch ale . . . would you use the 
raw herb? The seeds? Or an extract?

Jarod Rehkemper • via e-mail

Hey Jarod, great timing on this question as Josh Weikert actually 
provides a lot more information on brewing with spices in this 
issue’s “Techniques” column, beginning on page 84. But for this spe-
cific question, we reached out to Josh for a response. Here’s what he 
had to say: “Maple Scotch ale sounds fantastic! Fenugreek is simple 
enough to incorporate in the brewing process. I recommend two 
tablespoons of cracked fenugreek seeds (you can usually buy them 
pre-cracked) in a vodka tincture, just enough to cover the seeds. Let 
it sit for a few days to a week, and then decant off the liquid (which 
should now taste like maple vodka). Add to taste. Done and done! 
You’ll dial in the flavor as you get more experience, but the two 
tablespoon measurement should be in the ballpark. Now, you can 
also steep the cracked seeds in the beer proper, post-fermentation, 
but I have more luck with the tinctures. Hope it works out, and 
thanks for reading!”

PARTIAL MASH ADVICE
I am very interested in your website and have subscribed for the 
14-day trial digital membership. The recipes in BYO look amaz-
ing and I am keen to learn more about the partial mash recipes. 
Have all of them been tried and tested or are some theoretical?  

Alan Dickenson • via e-mail

BYO Recipe Editor Dave Green responds: “Specific to partial mash 
recipes, the answer is no, not all have been tried and tested. Many 
of these partial mash recipes are theoretical in nature, based on 
all-grain recipes that have been converted into a format that 
brewers who would prefer the simplicity and more manageable 
extract-based versions of the all-grain recipe can utilize. But follow-
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MAIL
ing some basic guidelines, there is no reason that partial mashes 
can’t produce a beer as equally complex and solid as their all-grain 
counterparts. Here are a couple things partial mashers need to be 
cognizant of to be successful:
1. Diastatic power of the mash — my rule of thumb is not to exceed 
a 1:1 ratio of base malt to specialty grains.
2. Don’t add crystal malt and roasted grains to the mash — Gordon 
Strong advocates that all-grain brewers do this as well, but I es-
pecially urge partial mashers to restrain from adding crystal malts 
and roasted grains to the mash until the mash’s starch conversion 
is complete. These grains mess with mash pH, which has been 
shown to greatly affect the mash. Make sure to add those grains 
into your strike water calculation so that when you do add them, 
your water:grain ratio is in a good place. Let those steep for about 
15 minutes longer.
3. Perform an iodine test — if you don’t have iodophor or iodine, 
pick up a small jar of iodophor from a homebrew shop. It’s an easy 
test and will give you ease of mind to know the mash is complete.
4. Don’t sweat the mash temperature — use the mash temperature 
as a rough guideline . . . don’t fret if you miss the mark or the tem-
perature starts to drop faster than you hoped. Remember this is 
only a portion of your final wort’s fermentables. 
    For more information on brewing partial mash batches, check 

out this story: https://byo.com/newbrew/partial-mash.

BELL’S TWO HEARTED RECIPE
I just received the December 2018 issue of BYO. The Bell’s Two 
Hearted Ale recipe lists hops additions at 45 and 30 minutes 
and a dry hop. In the step by step it says “Turn off the heat, add 
the final hop addition . . .”  

Bill • via e-mail

The ingredients are correct in this recipe but there was an unfortu-
nate error introduced into the step by step instructions during our 
formatting steps. There is no need to do a whirlpool or 0-minute 
hop addition for this recipe according to Bell’s Brewery, which gra-
ciously sent us this clone recipe. For anyone interested in brewing 
the Two Hearted clone, the correct online version is available at 
https://byo.com/recipe/bells-brewerys-two-hearted-ale-clone

WRITE TO BYO
Have a question about something you’ve seen in BYO? Want to 
show off your latest DIY homebrewing gear or recipe? Write to 
us at: edit@byo.com, find us on Facebook: www. facebook.com/
BrewYourOwn, Instagram: @brewyourownmag, or reach out to 
us on Twitter: @BrewYourOwn.   

At Briess we handcraft our malts with your beer in mind, 
because we’re as passionate about craft and homebrew beer
as you are. So, the next time you fire up the kettle, brew with our 

handcrafted specialty malts and taste the passion for yourself.   
BrewingWithBriess.com/Homebrew  |  info@BrewingWithBriess.com  
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HOMEBREW NATION
BEGINNER’S BLOCK
BY DAVE GREEN

TALKING BREWER’S WATER LINGO
ver the past several issues I’ve 
covered some of the terminology 

that surrounds the main ingredients of 
beer: Malt, yeast, and hops. In my mind, 
it’s fairly apropos that I saved the last 
for water. Often it’s the last of the 
major components of beer that home-
brewers explore on a homebrewer’s 
learning curve. So with that in mind, 
let’s jump into the topic of understand-
ing water lingo in brewer’s terms.

WATER COMPOSITION
A water molecule is a fairly simple 
molecule with two hydrogen atoms co-
valently bound to an oxygen atom. It’s a 
highly stable molecule chemically and 
it exists in three forms on this planet: 
Gas (vapor), liquid (water), and solid 
(ice). As most of us know, water boils at 
212 °F (100 °C) under 1 atmosphere of 
pressure (normal pressure at sea level) 
and freezes at 32 °F (0 °C). Water’s 
polarity means it acts as a magnet with 
two ends to each molecule, a positive 
and a negative end. Polarity drives a 
lot of the properties we find in water 
including the fact that these phase-
change temperatures are very high for 
such a small molecule: The magnetic 
nature of the molecules allows them to 
stay linked together longer than most 
similar-sized molecules. The boiling 
temperature fluctuates as pressure 
changes but the freeze temperature 
does not — something of note for high 
elevation brewers where pressure is 
lower. Water’s freeze temperature will 
decrease, though, when things get 
mixed or dissolved into the water, such 
as sugar, salt, or ethanol. This allows 
brewers to lager beers below normal 
freezing temperatures. Water’s polarity 
also means that it likes other polar mol-
ecules such as ethanol (and many acids, 
bases), allowing those two to be mis-
cible, or mixed. On the flip side, water 
does not like non-polar molecules such 
as oil, meaning those two are immisci-

ble, and will remain separate. 

UNDERSTANDING BREWING 
WATER SALTS
Salts dissolve in water in varying rates 
and their ability to dissolve often de-
pends on certain conditions like the 
water’s temperature and pH. Some 
salts dissociate (fall apart) easily such 
as table salt, while others will not, 
such as calcium carbonate (chalk). The 
polarity of water molecules actually 
pulls certain salt molecules apart. 
Brewers tend to hone in on a few key 
salts found in drinking water: Table 
salt (NaCl), calcium chloride (CaCl2), 
chalk (CaCO3), gypsum (CaSO4), and 
Epsom salt (MgSO4). These salts will 
be found at various levels in their ionic 
(dissolved) form in typical tap water. 
Because of their overall effects on the 
chemistry of the beer and the finished 
beer’s flavor profile, brewers will often 
tweak these ion levels by various addi-
tions or removal and/or dilution proce-
dures to hone in the beer’s profile.  

ACIDS AND BASES 
Besides salts, acids and bases often 
will dissolve easily in water as well. 
pH is a measure of the level of a com-
pound known as hydronium [H3O]+, 
a compound that occurs naturally in 
purified water. A pH of 7 means there 
are 1 x 10-7 hydronium ions per liter of 
water. Acidifying the water means you 
increase the hydronium ions present in 
solution, dropping the pH below 7. The 
more hydronium ions, the lower the 
pH, the more acidic the solution. The 
less the hydronium ions, the higher 
the pH, the more basic the solution. 
For brewers that are looking to acid-
ify water (and wort), brewers can add 
calcium chloride, gypsum, lactic acid, 
and/or phosphoric acid. The calcium 
salts are weak acids in wort (calcium 
drops pH by reacting with phosphates 
from malt, creating hydronium ions in 

the process) while the lactic and phos-
phoric acid have a higher efficacy for 
brewers looking to drop the pH. On the 
flip-side, brewers generally try to avoid 
stronger alkaline (basic) compounds 
such as lye (NaOH) but may still add 
weak alkaline salts like chalk (CaCO3) 
or baking soda (NaHCO3) if an increase 
in pH is desired. 

BREWER’S JARGON
On brew day, all-grain brewers will use 
various terms to designate the purpose 
of various water volumes. Strike water 
is the water that will get mixed into the 
grain to start the mash’s conversion. 
The temperature of the strike water 
is very important as is the chemical 
composition (pH and salt levels) since 
these two factors will help guide en-
zyme activity in the mash. The next 
volume of water that is important to 
all-grain brewers is the sparge water. 
Sparge water is the water brewers use 
to help rinse the grains of all the sugar 
that was created during the mash. The 
overall composition of sparge water is 
less important, but during the washing 
(sparging) phase of the grains, brewers 
look to avoid the pH of the mash from 
rising above 5.8. This is called over-
sparging and only a concern with pale, 
low-gravity beers. My rule of thumb is 
to not exceed one and a half times the 
strike water volume when sparging a 
low-gravity, pale beer. 

Once water picks up sugars from 
the malts, it is no longer called water, it 
is now called brewer’s wort. Wort then 
ferments into beer by brewer’s yeast.

 Finally, we brewers need chilling 
water, which is used to bring the wort 
down to room temperature after the 
boil. If done properly, some of the cool-
ing water should be repurposed to use 
as cleaning water as well since it takes 
a large amount of thermal capacity 
(water) to bring the wort down from a 
boil to yeast pitching temperature.

O
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HOMEBREW NATION
HOMEBREW DROOL SYSTEMS
LES STAINES – APOPKA, FLORIDA

his brew set up started back in 
early 2015 when I saw a YouTube 

post about The Electric Brewery (you 
can check out the web site at www.the
electricbrewery.com).

That’s when I said I could build that 
and started to collect all the parts from 
ebay, Amazon, and other Internet sites 
to keep the cost down. I would esti-
mate it cost me about $400 to build 
the main control panel and brew pots. 
I marked out the main panel, cutting 
holes for the components inside of the 
door then fitting all the components 

and finally wiring it all up. The first day 
I turned it on — no smoke, so I wiped 
the beads of sweat from my brow. 
Next was fitting the boil pot and the 
hot liquor tank with valves and heat-
ing elements, all fitted and water leak 
tested — no leaks! Finally was the first 
brew day, which overall went well, but 
I realized I needed to change the boil 
control. Wort would get to a boil and I 
had to manually turn the element off 
and on to slow the boil. So I wired in 
a simmer stat, this meant when the 
boil temperature was reached, I could 

turn the power down and have a good 
rolling boil — all working great. Af-
terwards, I decided to build the brew 
table for my system, which I finished 
by putting it on wheels in order to 
make it mobile.The system runs on  
240 V and can easily brew 10-gallon 
(38-L) batches.

I’m a constant tinkerer, always mak-
ing stuff and changing parts. Recently I 
made a small brew system to do 5-gal-
lon (19-L) batches like a Robobrew 
using an Arduino as a small computer 
(see picture below).

T
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NEWS

2018 HOP HARVEST

According to the Hops Growers of 
America, yield was up 16% in the big 
three states of Washington, Idaho, and 
Oregon. Qualitatively according to 
Yakima Chief Hops, yields were strong 
with high-quality of cones due to fa-
vorable weather conditions. Across the 
pond in Europe, a long-term drought 
affected the continental hop growing 
regions in the Czech Republic and Ger-
many. According to Barth-Haas Group 
yields were 10% below expectations 
in Germany and 40% below in Czech 
leading to what looks to be a tight 
market for these hops. Dryness also 
affected the UK with many early pick 
varieties and traditional varieties suf-
fering the most according to Charles 
Faram. Goldings were reported to be 
down by about 30% while Phoenix 
was up 20% on average.

NANOCON BURLINGTON

Brew Your Own magazine hosted 
the first annual NanoCon for small-
scale commercial brewers, located 
in Burlington, Vermont. 325 people 
descended on the city in early 
November with roughly 221 brew-
eries or breweries-in-planning 
attending and 42 sponsoring ven-
dors. The event was met with a lot 
of positive feedback and the 2019 
NanoCon is already in planning 
for November 1–2 in Vancouver, 
Washington, located near Portland, 
Oregon. Mark your calendars and 
visit byo.com/nanocon for more 
information.

OZONE FOR SANITIZING?

BYO reader Michael Larkin from East Yaphank, New York 
submitted a suggestion. “I have found that ozone offers 
a convenient way to sanitize everything that touches my 
homebrew. I use it for wine bottles also as I make wine 
as well. Ozone leaves no residue, no mixing of chemical, 
and no expenses after purchasing. The downside is that 
you must use the ozone water right away. It reverts back 
to regular water in 15 minutes. I installed a splitter that 
comes from the ozone maker and can fill a keg, carboy, 
conical, or whatever you need sanitized. $300 initial in-
vestment is a lot, but I also use it for the clothes washer. 
I wash clothes with little or no soap, only cold water, no 
fabric softener, and no bleach. I recommend homebrew-
ers look into it!”

WHAT’S
NEW

OMEGA YEAST 
OYL-033 
(JOVARU™ 
LITHUANIAN 
FARMHOUSE)
Omega Yeast has part-
nered with Jovaru™ Alus 

brewery in Lithuania to bring a new 
and unique yeast strain to their grow-
ing line of Northern European farm-
house strains. Some key points, this 
strain did test positive for the STA1 
gene, an indicator of Saccaromyces cer-
evisiae var. diastaticus so a higher than 
normal level of attenuation may occur. 
This strain can also handle higher 
than normal fermentation tempera-
tures, ranging as high as 95 °F (35 °C). 
Lemon citrus, black pepper, and a soft 
mouthfeel are a few key characteristics 
of this yeast strain. For more informa-
tion visit omegayeast.com.

OKTOBER DESIGN 
SL1 HOMEBREWER  
CAN SEAMER
This unit is designed for 
homebrewers and home-
brew clubs looking to can 
their beers. The SL1 can 

seamer is designed as a more 
utilitarian seamer at a lower price 
point than their MK line. The SL1 can 
seal both 16 oz. and 12 oz. cans with 
the same motor and drive, upper and 
lower chuck assemblies, and manual 
seaming roll operation as the MK line. 
The SL1 starts at $879 (USD). For more 
information, visit oktoberdesign.com.

Upcoming Events
JANUARY 22 — Early Bird discount 
deadline for BYO Boot Camp in Asheville, 
North Carolina. Boot camps will be March 
22–23 2019. Register by January 22 to 
save $100: https://byo.com/byo-boot-
camps/asheville-byo-boot-camp-over
view/

JANUARY 29 — 2019 National Homebrew 
Competition open enrollment is January 22–29 
while beer registration and payment are February 
1–14. This competition is for AHA members only 
and cost per entry is $16. To learn more visit: 
https://www.homebrewersassociation.org/nation
al-homebrew-competition/
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hanks for the amazing request 
Nicki! You picked a unique, inter-

esting, amalgamation of a beer. But the 
same could easily be said for any num-
ber of Against the Grain’s brews, which 
are numerous. Despite being in busi-
ness for only seven years, Against the 
Grain (AtG) has produced a whopping 
312 different beers at their 8,000-bar-
rel Louisville, Kentucky facility; that’s 
a pace of nearly a different beer every 
single week. And why not? With the 
plethora of beer ingredients available to 
brewers nowadays, any conceptual idea 
can be turned into reality. 

At AtG, they pride themselves on 
their uniqueness, creativity, the ability 
to laugh at themselves, along with 
bucking common practices. These 
qualities make them, and their beers, 
very approachable. They don’t really 
have any flagship beers, but you’ll 
recognize them by both the artwork 
on their bottles and cans as well as 
the inventive names. These names pull 
from a variety of pop culture and music 
references like Citra A@@ Down, 
Dwead Piwate Woberts, Wheaton Wine, 
and Rauching Tiger, Hidden Flagon. If 
you need a good laugh, head over to 
their website (www.atgbrewery.com). 
While laughing, you can marvel at the 
fact that these individuals really know 
how to brew. One of their brews, 70K 
Amburana, a dark, silky smooth milk 
stout with additional spice from the 
Amburana barrel, won a gold medal 
at the 2018 GABF in the Wood and Bar-
rel-Aged Strong Stout category. 

AtG is Louisville, Kentucky’s first 
brewer-owned brewery and smoke-
house located in the southeast corner 
of Louisville Slugger Field, home to 
the minor league baseball team the 
Louisville Bats. They’re situated in a 
former train station that was restored 

to highlight the ornate industrial 
architecture that is visible in both the 
dining room and the brewhouse. The 
whole operation is powered by one 
of the nation’s only Victorian-styled, 
three-story, copper-clad 15-barrel 
brewhouse . . . a work of art.

The concept for Kamen Knuddeln 
came out of necessity; a local bar 
called the Nachbar needed a beer to 
be ready for an event in only a couple 
of weeks that was unique and stood 
out from the crowd. Being in the heart 
of Bourbon country, AtG decided to 
brew a Kentucky common and use 
kettle souring to produce a flavorful, 
unique creation. (Side note: the BJCP 
2015 Guidelines recognize that the 
Kentucky Common (27B) should not be 
sour for those judges following along.) 
Brew day and the subsequent fermen-
tation came and went, and it was time 
to sample the result. The beer was 
good but not quite where the brewers 
wanted it. But how to make it more 
colorful? One of the brewers decided 
to blend the kettle-soured Kentucky 
common with a bit of Bourbon bar-
rel-aged imperial stout that they had 
on hand. The result was perfection. 

This beer and its components really 
shine when brewed as an all-grain 
batch as many of the components are 
tough to mirror in the extract versions. 
Flaked maize, for instance, needs to be 
mashed and while you can get rye malt 
extract, it’s usually a combination of 
2-row, rye malt, and crystal 40. Finally, 
due to the ratio of soured ale to impe-
rial stout (4:1), you should have plenty 
of opportunities to tweak the ket-
tle-soured portion to pair nicely with a 
single batch of imperial stout. Consider 
each variation unique creations and 
then learn from them and keep on 
making excellent homebrew. Cheers!

REPLICATOR
BY MICHAEL BURY

T

				  

DEAR REPLICATOR, Ummm…I’m not sure if any-
one at BYO has tried a beer from Against the Grain, but you guys owe yourselves 
some samples. And while you’re at it, could you have Replicator get a recipe for 
their Kamen Knuddeln?

Nicki Forster
Rochester, New York

AGAINST THE GRAIN KAMEN 
KNUDDELN CLONE
Blend 4 parts kettle sour 
beer with 1 part Russian 
imperial stout for the clone. 
Carbonate to approximately 2.5 
volumes.

KETTLE-SOURED ALE
(5 gallons/19 L, all-grain)  
OG = 1.054  FG = 1.013 
IBU = 26  SRM = 25  ABV = 5.3%

INGREDIENTS 
7 lbs. (3.18 kg) Pilsner malt
1 lb. (0.45 kg) rye malt
1 lb. (0.45 kg) crystal malt (80 °L)
1 lb. (0.45 kg) acidulated malt
0.5 lb. (0.23 kg) chocolate malt
0.5 lb. (0.23 kg) flaked maize
0.5 lb. (0.23 kg) flaked barley
0.1 lb. (0.05 kg) roasted barley
7 AAU Nugget hops (60 min.) 
   (0.5 oz./14 g at 14% alpha acids)
White Labs WLP672 (Lactobacillus 	
   brevis) 
Wyeast 1028 (London Ale) or 	
   White Labs WLP013 (London 	
   Ale) or Lallemand Nottingham 	
   yeast

STEP BY STEP  
Mill the grains, then mix with 3.6 
gallons (13.7 L) of 169 °F (76 °C) 
strike water to achieve a single in-
fusion rest temperature of 154 °F 
(68 °C). Hold at this temperature 
for 60 minutes. Mashout to 170 °F 
(77 °C). Vorlauf until your runnings 
are clear before directing them to 
your boil kettle. Batch or fly sparge 
the mash to obtain 6.5 gallons  
(25 L) of wort. Boil for 15 minutes 
to sanitize the wort before cooling 
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it to 105 °F (40 °C). 

Pitch the Lactobacillus and 
allow it to work for 18 hours. pH 
of the beer should be 3.2–3.4. Feel 
free to adjust the acidity using 
88% lactic acid. Boil for 60 min-
utes, adding hops at the beginning 
of the boil. At 15 minutes left, you  
may want to add either Irish moss 
or Whirlfloc as fining agents. 

After the boil, rapidly chill the 
wort to slightly below fermenta-
tion temperature, which is 68 °F 
(20 °C) for this beer. Pitch yeast.

Maintain a steady fermentation 
temperature to avoid excessive 
ester formation.

KETTLE-SOURED ALE 
(5 gallons/19 L, extract with 
grains) 
OG = 1.053  FG = 1.013 
IBU = 26  SRM = 24  ABV = 5.1%

INGREDIENTS 
7 lbs. (3.18 kg) rye liquid malt 	
   extract 
0.5 lb. (0.23 kg) chocolate malt
0.1 lb. (0.05 kg) roasted barley
2 tsp. 88% lactic acid
7 AAU Nugget hops (60 min.) 
   (0.5 oz./14 g at 14% alpha acids)
White Labs WLP672 (Lactobacillus 	
   brevis) 
Wyeast 1028 (London Ale) or 	
   White Labs WLP013 (London 	
   Ale) or Lallemand Nottingham 	
   yeast

STEP BY STEP 
Bring 5 gallons (18.9 L) of water 
and the 2 tsp. of lactic acid to 
~155 °F (68 °C). Steep your milled, 
bagged grains for 15 minutes be-
fore removing them. Then add the 
liquid rye extract while stirring 
and stir until completely dissolved. 
Boil for 15 minutes to sanitize be-
fore cooling it to 105 °F (40 °C). 

Follow remainder of instruc-
tions from the all-grain recipe.

RUSSIAN IMPERIAL STOUT 
(5 gallons/19 L, all-grain) 
OG = 1.115  FG = 1.029 
IBU = 52  SRM = 68  ABV = 14%

INGREDIENTS 
15 lbs. (6.8 kg) 2-row pale malt
2 lbs. (0.91 kg) rye malt
2 lbs. (0.91 kg) wheat malt
1.25 lbs. (0.57 kg) chocolate malt
1.25 lbs. (0.57 kg) chocolate rye 	
   malt
1.25 lbs. (0.57 kg) crystal malt 	
   (120 °L)
1.25 lbs. (0.57 kg) honey malt
1.25 lbs. (0.57 kg) roasted barley
17 AAU Columbus hops (60 min.) 	
   (1 oz./28 g at 17% alpha acids)
Wyeast 1028 (London Ale) or 	
   White Labs WLP013 (London 	
   Ale) or Lallemand Nottingham 	
   yeast

STEP BY STEP 
Mill the grains, then mix with 7.9 
gallons (29.9 L) of 167 °F (75 °C) 
strike water to achieve a single in-
fusion rest temperature of 152 °F 
(67 °C). Hold at this temperature 
for 60 min. Mashout to 170 °F (77 
°C). Vorlauf until your runnings are 
clear before directing them to your 
boil kettle. Batch or fly sparge the 
mash to obtain 6.5 gallons (25 L) 
of wort. Boil for 60 minutes, add-
ing hops at the times indicated. 
At 15 minutes left in boil, add 
either Irish moss or Whirlfloc as 
fining agents.

After the boil, rapidly chill the 
wort to slightly below fermenta-
tion temperature, which is 69 °F 
(20 °C) for this beer. Pitch yeast.

Maintain fermentation tem-
perature to avoid excessive esters 
and fusel alcohol production. 
Age the beer for 3–4 months in 
a Bourbon barrel. If you’re using 
other higher surface area to vol-
ume sources of oak, you’ll need to 
decrease the contact time to avoid 
over-oaking the beer.

RUSSIAN IMPERIAL STOUT 
(5 gallons/19 L, extract with 
grains) 
OG = 1.111  FG = 1.028 
IBU = 52  SRM = 67  ABV = 13%

INGREDIENTS 
7 lbs. (3.2 kg) extra light dried 	

   malt extract
2 lbs. (0.91 kg) rye liquid malt 	
   extract
1.25 lbs. (0.57 kg) chocolate malt
1.25 lbs. (0.57 kg) chocolate rye 	
   malt
1.25 lbs. (0.57 kg) honey malt
1.25 lbs. (0.57 kg) roasted barley
1 lb. (0.45 kg) crystal malt (120 °L)
17 AAU Columbus hops (60 min.) 	
   (1 oz./28 g at 17% alpha acids)
Wyeast 1028 (London Ale) or 	
   White Labs WLP013 (London 	
   Ale) or Lallemand Nottingham 	
   yeast

STEP BY STEP 
Bring 5 gallons (19 L) of water 
to ~155 °F (68 °C). Steep all your 
milled, bagged grains for 15 min-
utes before removing them. Then 
add all the extract while stirring 
and stir until completely dissolved. 
Top up kettle to 6.5 gallons (25 L) 
then bring to a boil. 

Follow remainder of instruc-
tions from the all-grain recipe.

TIPS FOR SUCCESS: 
Before adding any hops, you 
should sanitize the wort via boil-
ing for several minutes. That will 
give the L. brevis a clean, uncom-
petitive slate to work on. Feel free 
to use 88% lactic acid to adjust 
the pH if needed. Speaking of pH, 
if you don’t have a pH meter, now 
may be the time to make the in-
vestment. Many are user-friendly 
and relatively inexpensive and can 
transform your brew day. In addi-
tion, you can use them for other 
fermented products.

The next aspect is the bar-
rel-aged stout. If using staves or 
cubes, the contact time will need 
to be decreased. Start tasting 
every other day after a couple of 
weeks to prevent too much oaky, 
woody, tannic character from 
creeping in. Finally, AtG uses a 
ratio of one-part RIS to four-parts 
soured ale. Depending on the 
character of each of your two 
beers you may find a different 
ratio is more palatable.
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BY DAVE GREEN

CONTINENTAL-STYLE
LAGERS
Finding the malt sweet spot
Continental-style lagers are one of the most challenging styles of beers for home-
brewers to master. One of the key elements is the malt profile — layering in malted 
complexity, while melding those flavors seemlessly with the hops, water, and yeast. 
To help us better understand the intricacies of how malts factor into these styles, we 
talked to two masters in the art of layering in nuanced complexity.  

TIPS FROM THE PROS

We have found our ramp 
time and temperature 
between the mash 
steps can increase 
malt complexity. 

he base malt for continen-
tal-style lagers is critical to the 
outcome of the beer. When we 
brew an IPA we are looking at 

combining 2–4 hop profiles to create 
a flavor profile; it is the same for malt 
with lagers. When brewing a beer like 
a helles, the main flavors you are trying 
to achieve are the balance between 
malt, fermentation, conditioning, and 
a touch of hops. We have found com-
bining three different base malts for 
this beer to be beneficial. This allows 
opportunity to drive strong flavors or 
soften flavors. The key is to strike a bal-
ance between flavor and drinkability. 

Sensory technique for testing malts 
is an underappreciated art. We recently 
started using ASBC Hot Steep Malt 
Sensory Evaluation Method: http://
methods.asbcnet.org/summaries/sen 
soryanalysis-14.aspx. (You can view a 
version of this sensory evaluation in 
the July/August 2018 “Techniques” col-
umn “Sensory Methods” as well.) 

You have to be very careful and in-
tentional with specialty malts when it 
comes to continental-style lagers. A lit-
tle goes a long way. In light color beers 
we use very little to none. In beers like 
dunkel, Märzen, and Vienna lager, spe-
cialty malts are needed to create the 
desired colors and flavors. We tend to 
lean towards the German maltsters for 
these delicate flavors. I won’t give you 
specifics of which we prefer, but rather 
point you back to the sensory evalua-
tion method mentioned earlier and say, 
“Give it a try!”

Base malt spec sheets are not often 
referenced at the homebrew level. But 
if you can obtain one for your next bag 

(s) of base malt, there are a few ele-
ments you should be looking for:

Friability — A measure of modification 
and homogeneity. Given as % friability. 
Low friability may lead to a higher vis-
cosity and poor lauter performance.

Color — Lower color may have a higher 
dimethyl sulfide (DMS) potential as 
well as higher LOX enzyme problems. 
Longer boils can help alleviate these 
problems though.

Total protein — Higher protein can 
result in lower extract. If protein is too 
low then FAN (free amino nitrogen) 
might be compromised.

FAN — Low FAN is a sign of poor pro-
tein modification. If FAN is below 200 
ppm then yeast nutrient should be 
used to supplement. 

Our approach to brewing lagers 
will also vary depending on the spe-
cific style of lager we are brewing. We 
vary our mash profile based on the 
base malts and style of beer. We have 
found our ramp time and temperature 
between the mash steps can increase 
malt complexity. 

For example our Mexican lager is a 
single infusion while our Oktoberfest 
is a multi-step mash with long tem-
perature ramps. Playing around with 
different elements from the grist pro-
file to the mash procedure keeps things 
interesting. Don’t get locked into one 
way of approaching a beer style and 
continental-style lagers are definitely 
no exception.

T

Post-college, Josh Pfriem brewed at Utah Brew-
ers Cooperative in Salt Lake City, Utah and Will 
Kemper’s Chuckanut Brewery in Bellingham, 
Washington before landing at Full Sail in 
Hood River, Oregon. It was a bike trip through 
Belgium, knocking on the doors of some of 
Europe’s greatest brewers, however, that ce-
mented Josh’s ambition to meld European and 
Northwestern brewing traditions to create his 
own signature brand. In August 2012, pFriem 
Family Brewers in Hood River opened its 
doors, Josh’s vision payed off in 2018, winning 
the mid-size brewery of the year at the Great 
American Beer Festival (GABF).
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aving spent a good amount of 
time tasting beers in Europe, 
specifically Germany, it became 
clear that the Pilsner malts pro-

duced there create a subtle yet differ-
ent flavor and character than the North 
American malts we were familiar with. 
That difference in character is in part 
derived from the barley varieties grown 
as well as the way that they are malted, 
typically focusing on low color and an 
enzyme package built for all-malt beer. 
We like to emulate the flavor, texture, 
and weight of German lager beers, so 
we sourced the raw materials from rep-
utable German sources. 

I believe the best continental-style 
lagers and Pilsners have little or no 
specialty malt. Brewers need to re-
member that people drink with their 
eyes first and these beers need to be 
bright and light in color. A cara-malt 
or even a perceivable toasted malt 
character is out of place in my book. 
Grainy cereal notes can be perceived as 
well as bready notes. Keep the recipe 
simple and focus on perfecting your 
yeast management and fermentation 

program. The best lager beers are sim-
ple recipes with perfect fermentations, 
good attenuation and low perceivable 
sulfur. We have used a small amount 
of foam-positive specialty malts to 
improve foam characteristics like Cara-
foam®, but keep it in check.

We practice a traditional step in-
fusion method when brewing these 
beers. I like to start with a short 5-min. 
protein rest (122 °F/50 °C), step up to 
one or even two separate saccharifi-
cation rests taking advantage of beta 
activity (148 °F/64.5 °C). We utilize 
an advanced steep conditioning mill 
that keeps the husks intact and results 
in lower polyphenol extraction. Most 
brewers are dry milling, so I would rec-
ommend to pay attention to your grist 
profile and try not to shred the husks, 
and don’t over sparge. Test the pH of 
your last runnings and don’t collect 
wort that is above pH 6 (in fact you 
should not collect wort above pH 5.8).

This is just a partial transcript; to 
read more tips from Matt Brynildson on 
this topic, find his complete transcript at 
byo.com/article/brewing-lagers

Matt Brynildson graduated from Kalama-
zoo College and began his brewing career 
with KALSEC (Kalamazoo Spice Extraction 
Company) as a hop chemist. Matt served as 
Cellarman then Head Brewer at Goose Island 
Beer Co. in Chicago, Illinois before landing in 
California. He became Brewmaster at Firestone 
Walker Brewing Co. in Paso Robles in 2001 
and has since helped earn five mid-size brew-
ery of the year awards at GABF and four mid-
size brewery of the year awards at World Beer 
Cup. Matt also was awarded the 2007 Russell 
Schehrer Award for Innovation in Brewing by 
the Brewers Association.

H



20 JANUARY-FEBRUARY 2019    BREW YOUR OWN

JOIN BREW YOUR OWN
SEPT. 14-20, 2019

IN GERMANY FOR A
BREWERY, BIKE &
HIKE ADVENTURE!

A once-in-a-lifetime 
beer experience with visits to:

• Weihenstephan
• Schlenkerla

• Andechs Monastery
• Weyermann Malts

& much more!

Explore Bavaria and Franconia’s world-class 
breweries & great German food with

BYO Publisher Brad Ring.
You’ll drink, pedal, hike, and eat 

your way through the
beer-soaked culture of

Bavaria & Franconia. This trip 
wraps up in Munich just as

Oktoberfest kicks off so you can
also enjoy the world’s most

famous beer fest.

BYO.COM/TRIP
*Only a handful of spots left - don’t wait to register!

ORDER 
NOW

25 UNIQUE 
RECIPES

Learn more at
BrewersPublications.com

 “Fal covers the depth and 
breadth of brewing Gose, 

with tips, clever tricks, 
and tasty anecdotes.”

 —Kristen England, Head Brewer, 
Bent Brewstillery
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Hop creep is a term that has 
been recently popping up in 
commercial craft brewing 
circles to describe increased 

attenuation following dry-hopping. 
Reports in brewing literature indicate 
that a small handful of craft breweries 
may have been aware of this general 
phenomenon for the past few years, 
but most were not. The industry’s 
understanding of what was happen-
ing was changed in 2017 by research 
conducted at Allagash Brewing that 
followed their very first dry-hopped 
beer, Hoppy Table Beer, brewed in May 
of 2016. Allagash closely follows the 
progress of carbonation and attenu-
ation in their quality-control (QC) lab 
because they bottle condition almost 
all of their beers. Because of their dil-
igent practices, they were able to flag 
that something was amiss with their 
first foray into dry hopping.

What they observed were increases 
in carbonation and decreases in real 
extract that exceeded their experi-
enced expectations. After 3 weeks, the 
carbonation level in bottles of Hoppy 
Table Beer were over 4.5 volumes, or 
more than 1.5 volumes greater than 
their 3.0 volume target. On the surface, 
this looks similar to beer that contains 
Brettanomyces, but that was not the 
case here.

The QC group at Allagash em-
barked on a series of experiments 
to determine the root cause of this 
phenomenon and ended up using 
dry-hopped Coors Banquet beer as 

a model system. Their model system 
behaved like their Hoppy Table Beer 
when yeast was present and became 
dryer and more carbonated after being 
dry hopped; samples without yeast did 
not demonstrate the same behavior. 
Allagash collaborated with Dr. Tom 
Shellhammer’s research group at Ore-
gon State University (OSU) to further 
the investigation. Shellhammer’s team 
began by repeating the trial using dry 
hopped Coors and were able to repeat 
Allagash’s experiment.

After digging deeper into the 
potential causes of the phenomenon, 
the OSU team found the smoking 
gun; hops contain several amylolytic 
enzymes, including amyloglucosidase 
(AMG). When AMG is added to wort 
or beer, limit dextrins (those carbo-
hydrates left behind after alpha and 
beta amylases hydrolyze amylopectin) 
are broken down into the fermentable 
sugar glucose. What Allagash and OSU 
observed in the model system with 
Coors Banquet, hops, and yeast was 
glucose production and subsequent 
fermentation by yeast as a direct result 
of AMG degrading limit dextrins in 
the beer. This is what brewers call hop 
creep, a phenomenon last reported in 
the brewing literature by Janicki and 
others in 1941 and, nearly 50 years 
earlier in 1893, by Brown and Morris.

The odd thing about this topic is 
that dry hopping bottle-conditioned 
beers is not a new thing for craft 
brewers, and reports of hop diastases 
are certainly not new. But over-car-

ALRIGHT, CAN SOMEBODY PLEASE EXPLAIN THIS HOP CREEP PHENOMENON TO ME? I HAD A 
DIPA THAT I BOTTLED, WHICH ENDED UP WAY OVER-CARBONATED. A FRIEND MENTIONED IT MAY 
BE DUE TO HOP CREEP, BUT HE DIDN’T KNOW THE SPECIFICS OF IT. 

JOHN SULLIVAN
AVON, INDIANA

HELP ME, MR. WIZARD
BY ASHTON LEWIS

HOP CREEP  
EXPLAINED
Also: Backsweetening and maximizing malt freshness

Q

A
What makes hop creep 

a very big deal is its 
potential to cause 

package explosions at 
home or in the market.

Due to certain enzymes that are found in hops, 
refermentation can occur in heavily dry-hopped 
beers, a phenomenon coined hop creep.
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HELP ME, MR. WIZARD
bonation in dry-hopped, bottle-conditioned beers does 
seem new. Take Sierra Nevada as an example; their Bigfoot 
Barleywine and Celebration Ale are both generously dry-
hopped, contain plenty of chewy dextrins, are bottle-con-
ditioned, and neither are known for their extreme levels 
of carbonation after cellaring (contrast this to Orval that 
is bottle-conditioned with Brettanomyces). Hop creep has 
turned into a very hot hop topic and it will be interesting 
to learn more about this as brewing scientists uncover 
more findings. Practical brewers anecdotally know that this 
phenomenon is not associated with all hops, and there does 
not seem to be any obvious association with specific variet-

ies or hop growing regions. In other words there is still a lot 
of mystery in this occurrence.

What makes hop creep a very big deal is its potential 
to cause package explosions at home or in the market. It’s 
bad enough for commercial brewers that hop creep results 
in over-carbonated beer and increases a beer’s ABV beyond 
what the label states, but the liability concerns surrounding 
package failures is huge. Homebrewers definitely need to 
be mindful of hop creep by paying attention to changes in 
carbonation levels in bottle-conditioned beers and staying 
abreast of this topic as research continues peeling back the 
layers of this interesting topic.

I RECENTLY HAD AN EXCELLENT DRAFT HONEY WHEAT AT WHOLE FOODS. AS I ENJOYED THE BREW I 
REALIZED THERE WAS A NICE HONEY AROMA AND FLAVOR, BUT NONE OF THE ADDITIONAL ALCOHOL 
CAUSED BY THE HONEY. IN THE PAST WHEN I’VE ADDED ANY ADDITIONAL SUGARS (HONEY, FRUIT, 
ETC.) IN THE SECONDARY IT CAUSED ADDITIONAL FERMENTATION AND ADDITIONAL ALCOHOL.

I KNOW I CAN ADD PRESERVATIVES TO THE SECONDARY TO STOP OR AT LEAST LIMIT THE YEAST, BUT IF 
I DO ADD THESE HOW WILL I THEN BE ABLE TO BOTTLE CARBONATE THE BREW? WON’T THE YEAST BE 
PREVENTED FROM PROCESSING THE PRIMING SUGAR AND THEREFORE PREVENT CARBONATION?

JOE
MARS, PENNSYLVANIA

Q

Joe, thanks for the good two-part question about 
using brewing sugars like honey for special flavors 
and the question about how to bottle condition 
beers that may contain fermentable sugars. These 

are two independent brewing questions and are best ad-
dressed as such.

When adding fermentable brewing sugars to a batch, it 
is important to consider how these sugars will be expressed 
in your beer. I like formulating beers from the ground up, 
and factor in all ingredients when developing a recipe. This 
means that if the plan is to develop a brew with 5.5% ABV, for 
example, that everything added to the beer will be consid-
ered; a bit different than simply adding honey to a recipe that 

is designed to produce 5.5% ABV beer without any honey. The 
description of your tasting experience describes a beer that 
was designed with honey from the ground up with the honey 
an integral part of the beer’s balanced flavor profile.

Using brewing sugars does take a bit of mental calibra-
tion however, because when most of these sugars are added 
to wort they are fermented along with the malt sugars 
(lactose being the one exception to this rule). This means 
that what we perceive as honey flavor, for example, express-
es differently in the finished beer. The first word that comes 
to mind for most folks when pondering honey is sweet, but 
adding honey to wort does not necessarily make for a sweet 
beer. What honey does add to beer are honey aromas, and 
those aromas can cue the perception of honey in beer, es-

pecially when the beer may have a sweet finish that mirrors 
our natural perception of honey. This is one reason why a 
malty brown ale works well with honey.

Brewing with brewing sugars is not always about trying 
to preserve sweetness. The herbal and floral notes of honey 
marry well with the nose of a saison, and the simple sugars 
in honey ferment to dryness and can be used to produce a 
dryer finished beer if that is desired. Some brewing sugars, 
like Belgian candi sugars, may contribute color and special 
flavors. Table sugar can be used to boost alcohol and dry 
out a beer with little else. Fruit sugars usually bring acid, 
color, and aroma to the party. And lactose can be used to 
boost final gravity, add body, and serve as a canvas to layer 

decadent flavors onto an otherwise typical beer. The point 
is that most brewing sugars are used to contribute fer-
mentables to wort and some sort of special component that 
malts are unable to achieve.

A key thing to keep in mind when adding sugars to wort 
is that they dilute yeast nutrients. As long as they contrib-
ute less than about 25% of the total extract, the nutrient 
dilution is not an issue. But sugars can dilute wort nutrients 
when used in excess and lead to solvent-like and “hot” fla-
vors. Keeping the yeast basics in mind is always important, 
especially when pushing sugar additions; always use fresh, 
healthy yeast cells, pitch appropriately, consider adding 
zinc and/or nitrogen and phosphorous in the form of yeast 
nutrients, and aerate your wort. Rome was not built in a day, 

A

Brewing with brewing sugars is not always 
about trying to preserve sweetness. 
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Imagine you want to brew a dry, 
tart, and slightly salty Gose, plus a 
little sweetness for balance.  There 
are some clever things that could be 
done here, but the most solid options 
are in-package pasteurization or force 
carbonate plus preservatives. Or you 
could simply add a shot of sugar to the 
beer before drinking! Seriously, take a 
page out of the Berliner weisse play-
book and add that shot of waldmeister 
syrup, herbed honey shrub, or flamed 

sugar and Bourbon when the beer is 
poured. Where does it say that all of 
the flavors in a glass of beer have to 
be in the bottle, can, or keg prior to 
imbibing, and where is written that 
Berliner weisse is the only style where 
finishing at the time of consumption is 
allowed? I hope this simple approach 
is not a disappointing answer to a 
challenging question. The one down-
side is that this won’t work well if you 
plan to enter a competition!

and using brewing sugars may require 
practice before yielding really great 
beers. Paying attention to off-flavors 
related to fermentation and adjusting 
your practices as needed is one tip 
that can really take these brews to a 
higher level.

Your second question is not so 
easy. Preserving residual sugars in a 
style like honey wheat, presents a real 
dilemma. One way to accomplish this 
goal is to use a preservative, such as 
sodium metabisulfite or potassium sor-
bate, to prevent re-fermentation. But 
as you point out, these preservatives 
will also prevent bottle conditioning. 
This is just one of those cases where a 
sacrifice has to be made, and the eas-
iest thing to do is to force carbonate 
these types of beers and do something 
that prevents re-fermentation.

Current popular styles where 
in-package fermentables are desirable 
include fruit beers, pastry stouts, and 
milkshake IPAs. Not all brewers are 
keen on using preservatives and there 
are two other approaches that can be 
used. The best method is to pasteurize 
these beers in the package, but most 
breweries who are brewing these 
styles do not have tunnel pasteuriz-
ers, and pasteurizing at home is not a 
realistic option unless you simply want 
to conduct a science project. The other 
method many brewers are turning 
to is simply packaging beers with 
fermentables and storing cold. There 
are four words that succinctly describe 
this last method; it is no guarantee! 
Contrary to popular belief, ale and la-
ger strains can continue fermenting at 
much lower temperatures than those 
used for rapid fermentation given the 
proper conditions.

This is where homebrewers really 
have a leg up on commercial brewers. 
What is the purpose of brewing beer at 
home? Is it to create a product that mir-
rors commercially available beers, or is 
it to brew something that you can enjoy 
at home? Dumb question, for sure, since 
the obvious answer is that homebrew-
ers brew beer for friends and family. 
This means that you can give instruc-
tions to your consumers that probably 
would fail for a commercial brewer. Con-
sider these styles as beers that require 
some user participation.
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THERE IS A SPECIFIC FLAVOR AND AROMA THAT I AM TRYING TO COAX FROM MY BEER. THE BEST WAY 
I CAN DESCRIBE IT IS TRULY FRESH MALT FLAVOR AND AROMA, NOT MALT SWEETNESS, THAT MAKES 
IT INTO THE FINISHED BEER. I WAS SITTING AT FOUNDER’S A WHILE BACK AND ORDERED A PC PILS, 
THIS BEER HAD THE FLAVOR AND AROMA OF FRESH BAKED BREAD AND BOILING WORT. IT MELDED 

PERFECTLY WITH THE FRESH AMERICAN HOPS. I HAVE BEEN CHASING THIS DRAGON FOR QUITE SOME TIME. 
I HAVE TRIED DIFFERENT MALTS (MUNICH, VIENNA, AROMATIC, MELANOIDIN, ETC.), DIFFERENT MALTSTERS, 
SINGLE INFUSION MASHES, DECOCTION MASHES, EVEN DIFFERENT BOIL TIMES AND INTENSITIES. LOOKING 
FOR OTHER VARIABLES TO EXPLORE; MAYBE MASH pH? I RARELY, IF EVER, STRAY FROM 5.3.

BRAD LAWRENCE
VIA EMAIL

Q

I have been on this same journey before and it can 
be a real challenge chasing elusive flavors that 
sometimes seem impossible to capture, and perfect 
malt flavor is one such genie. It’s hard to play this 

game without starting with malt: They may be lacking in the 
flavor you are chasing. Although you state in your question 
that you have tried different malts, don’t walk away from 
that exploration. Malt flavor is influenced by where barley 
varieties are grown, the variety itself, and how the barley 
is malted. Try to uncover more about the malts used in the 
beers you really like; there may be some commonalities. For 
the sake of this question I am going to assume that you are 
seeking maltiness in styles like Pilsner and helles lagers, 
and pale, and lightly hopped, ales.

When I troubleshoot brewing problems, I roll through the 
brewing process in my head to think about places to focus 
attention. Water, malt, yeast, and hops. Milling, mashing, boil-
ing, cooling, aeration, fermentation, racking, and packaging. I 
am going to venture out on a limb with this one and suggest 
that you focus on water, mashing, and oxygen pick-up in 
your process following wort production. The flavors you seek 
are delicate, and nuances do have a significant influence on 
things when you start to strip layers of complexity back to 
focus on the subtle.

Water represents ~90% of most beers and you need to 
check that box when embarking on this journey. Very pale 
beers, especially those with superb balance and cleanness 
of flavor, greatly benefit from water that has very little in it 
other than 50-100 ppm calcium and the requisite balance 
of calcium and chloride. Readers of my column know that I 
am a fan of reverse osmosis (RO) water because it is easy to 
adjust, and free of components that may not show up on the 
brewing radar until a problem pops up with flavor. Consider 
using RO water adjusted with an equal blend of calcium 
sulfate and calcium chloride (10 L/2.6 gallons of RO water 
with 1.7 g calcium chloride and 1.7 g calcium sulfate gives 
100 ppm calcium, 96 ppm sulfate, and 107 ppm chloride).

When contemplating malt flavors, it is tempting to take 
a deep dive into thoughts about how decoction mashing 
just makes all traditional lager styles better. The problem 
with this sort of thinking is that traditional wort production 
methods were developed in conjunction with malt types 
that are all-but-extinct from the world of brewing. Most 
commercial breweries these days use relatively short and 
simple mashing methods when possible because modern 
malts are generally well-modified and highly enzymatic, and 

simply do not require long, complex mash methods. Plus, 
breweries with newer brewhouses are focused on mini-
mizing energy consumption during wort boiling, reducing 
thermal stress caused by excessive wort boiling, and using 
engineering solutions to reduce wort dimethyl sulfide 
(DMS) that also reduces energy use. This means color and 
flavor development during wort boiling is something not 
seen much in many commercially-brewed craft beers. You 
reference Founder’s Brewing in your question; Founder’s is 
well-known for their use of infusion mashing. Their largest 
brewhouse in Grand Rapids, Michigan features a 300-BBL 
system where they mash directly into the lauter tun using 
two, very large, grist hydrators, and a kettle designed to min-
imize thermal stress while maximizing DMS removal.

How does mashing and boiling relate to preserving these 
delicate malt flavors? Depending on a variety of factors, such 
as lipoxygenase activity in very pale malts, degree of malt 
modification, and complexity of mash; wort composition 
and wort flavor can be skewed in a direction that often ends 
in aged-beer flavors. May I suggest for your winter reading, 
which may further your understanding of these general 
concepts including the relationship between malt lipoxy-
genase activity and staling flavors in beer, wort FAN and its 
influence on beer flavor, and how thermal stress during wort 
boiling influences the thiobarbituric acid index (TBI). 

The last topic that I really believe relates to your quest is 
oxygen pick-up in the downstream processes following wort 
production. Chasing oxygen pick-up is all about the details, 
and examples include removing air from empty hoses used 
in racking, completely purging carboys and kegs of air before 
filling with fermenting or finished beer, evacuating air from 
bottles during filling, capping on foam, making sure that 
fittings and couplers do not have leaks that can suck air into 
the system during use via the Venturi Effect (especially real 
when pumps are used), and using deaerated water whenever 
adding water to fermenting or finished beer. This pursuit can 
be taken to the next level by pursuing low dissolved-oxygen 
procedures in the brewhouse, but I don’t think those meth-
ods are required to sate your thirst for beautiful malt notes.

There is no single approach to chasing this dragon, but 
if I were to design a plan it would begin simply. Excellent 
base malt, very limited use of specialty malts, simple water, 
mash method aligned with malt, minimal thermal stress in 
wort boiling, clean fermentation, and obsessive attention to 
oxygen pick-up. Additional complexity only added as needed. 
Good luck in your pursuit of the elusive!

A
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Our CF30 completes our conical unitank line giving you the ability to 
ferment from 5 gallons to 1bbl. Whatever capacity you are looking for, 
you'll always know you're getting all sanitary welded TC ports done in 
our Milwaukee facility along with holding pressure up to 15 psi.

ELEVATE YOUR BREW DAY

SpikeBrewing.com/CF30

INTRODUCING THE

CF30 CONICAL
UNITANK

CF5
CF10

CF15
CF30
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STYLE PROFILE
BY GORDON STRONG

n the world of beer trivia, if you 
mention altbier, most people know 
two facts: That it comes from Düs-
seldorf in Germany, and that “alt” 

means “old” in German. But it’s nothing 
like an English old ale . . .

As it pertains to altbier, “old” re-
fers to the old style of brewing using 
top-fermenting ale yeast, not the more 
modern bottom-fermenting lager 
yeast. It was a style that was described 
in beer books, such as those written by 
Michael Jackson, but it was hard to find 
commercial examples and the style 
descriptions often had misconceptions 
and biases, and perhaps some Amer-
icanized examples. The current BJCP 
Style Guidelines are based on field 
notes from tastings I did in Düsseldorf 
in 2006, and are meant to describe the 
classic style as brewed at the source.

A funny story from that trip: I was 
there with another judge who really 
wanted to fit in with the locals. He 
had a Germanic surname, wore long-
sleeved shirts, muted colors, and 
looked around disapprovingly at oth-
ers. When it came time to order a beer, 
he held up his thumb (meaning ‘one’ 
in Europe) and said, “ein altbier.” The 
old waiter stared at him and said, “ja, 
ein bier.”  He just made a tourist move, 
like ordering Buffalo Wings in Buffalo 
or Philly cheesesteak in Philadelphia 
(where they are just wings and steaks). 
So much for Mr. German; in Düsseldorf, 
bier is always altbier.

The beer had been described in 
older guidelines as a copper-brown 
lagered ale with chocolate flavors 
and astringency. I found mostly dark 
amber beer with rich malty flavors and 
variable bitterness. A later version of 
the style guidelines described what 
was essentially a Zum Uerige clone 
(a world-class beer, to be sure), but 
I found that example was a stylistic 
outlier in its home city, that was much 

more aggressively bittered than the 
other classic examples.

In the current (2015) BJCP Style 
Guidelines, altbier falls within Category 
7, Amber Bitter European Beer as Style 
7B. There used to be separate styles 
for Düsseldorfer altbier and North 
German altbier, but that latter style 
had no real basis in history or fact. It 
was really just a collection of mod-
erately-bitter brownish lagers. So we 
extended the altbier style to cover the 
range of classic beers of Düsseldorf, 
while creating an International Amber 
Lager category to cover the other ex-
amples (along with similar beers from 
other countries).

ALTBIER’S HISTORY
Altbier as we know it today became 
established in the 1800s in Düsseldorf. 
The name altbier only makes sense 
once newer lager type beer started be-
coming popular in the early-1800s; the 
oldest pub making altbier is Schum-
acher, which opened in 1838. Several 
other well-known pubs followed in 
the mid-1800s; those making this 
style in the altstadt (old city) include 
Zum Uerige, Im Füchschen, and Zum 
Schlüssel, among other more recent 
ones. There were over 100 breweries 
in Düsseldorf in the late 1800s, but 
the impact of two world wars whittled 
those down considerably.

There is no historical evidence 
that there was a style of beer similar 
to altbier that was renamed altbier 
when (new) lager beer became popular. 
Mostly there is just history that Brau-
erei Schumacher started making the 
modern style first. The closest style is 
probably Adambier, although that was a 
stronger aged beer. I’m not suggesting 
these styles are linked, just that they 
are made in the same general region of 
Germany and share some (but not all) 
key characteristics.

DAS  
ALTBIER
Germany’s old-school style

ALTBIER BY THE NUMBERS

OG: . . . . . . . . . . . .             1.044–1.052
FG:. . . . . . . . . . . . .              1.008–1.014
SRM:. . . . . . . . . . . . . . . . .                11–17
IBU:. . . . . . . . . . . . . . . . . .                 25–50
ABV: . . . . . . . . . . . . . .               4.3–5.5%

I
There were over 100 
breweries in Düsseldorf 
in the late 1800s, but 
the impact of two world 
wars whittled those 
down considerably.
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STYLE PROFILE RECIPES
ALTBIER
(5 gallons/19 L, all-grain)
OG = 1.051  FG = 1.012
IBU = 51  SRM = 15 ABV = 5.1%

INGREDIENTS
6 lbs. (2.7 kg) Pilsner malt
3.5 lbs. (1.6 kg) Munich malt
8 oz. (227 g) wheat malt
5 oz. (142 g) Caramunich® II malt
3 oz. (85 g) Carafa® Special III malt
11.4 AAU Perle hops (60 min.) (1.25 	
   oz./35g at 9.1% alpha acids)
2.25 AAU Spalt hops (10 min.) (0.5 		
   oz./14 g at 4.5% alpha acids) 
0.5 oz. (14 g) Spalt hops (0 min.) 
White Labs WLP036 (Düsseldorf Alt 	
   Ale) or Wyeast 1007 (German Ale) 	
   or Safale K-97 yeast
3⁄4 cup corn sugar (if priming)

STEP BY STEP
This recipe uses reverse osmosis 
(RO) water. Adjust all brewing water 
to a pH of 5.5 using phosphoric acid. 
Add ½ tsp each of calcium sulfate 
and calcium chloride to the mash.

Decoction mash: Mash in Pilsner, 
Munich, and wheat malts at 144 °F 
(62 °C). Hold for 20 minutes. Pull 
a thick decoction (about 1⁄3 of the 
mash volume), while continuing to 
hold the main mash at temperature. 
Bring the decoction to a boil; boil 
the decoction for 15 minutes, 
stirring. Remix the decoction and 
the main mash, hitting 154 °F (68 
°C); hold for 45 minutes. Pull the 
thin portion of the mash, while 
continuing to hold the main mash 
at temperature. Boil the thin portion 
for 10 minutes. Remix the decoction 
and main mash, hitting 168 °F (76 
°C). Add the Caramunich® and 
Carafa® malts, hold for 10 minutes, 
then recirculate for 15 minutes.

Sparge slowly and collect 6.5 
gallons (24.5 L) of wort. Boil the 
wort for 90 minutes, adding hops at 
the times indicated in the recipe.

Chill the wort to 61 °F (16 
°C), pitch the yeast, and hold the 
temperature for the first three days of 
fermentation. Allow the temperature 

to rise to 68 °F (20 °C), and ferment 
until complete. Rack the beer to a 
secondary fermenter and lager for 
two months at 32 °F (0 °C). Rack the 
beer, prime and bottle condition, or 
keg and force carbonate.

ALTBIER 
(5 gallons/19 L, extract 
with grains)
OG = 1.051  FG = 1.012
IBU = 51  SRM = 15  ABV = 5.1%

INGREDIENTS
4.3 lbs. (1.9 kg) pale liquid malt 		
   extract
2.3 lbs. (1 kg) Munich liquid malt 		
   extract
5 oz. (142 g) Caramunich® II malt
3 oz. (85 g) Carafa® Special III malt
11.4 AAU Perle hops (60 min) (1.25 	
   oz./35g at 9.1% alpha acid)
2.25 AAU Spalt hops (10 min.) (0.5 		
   oz./14 g at 4.5% alpha acids) 
0.5 oz. (14 g) Spalt hops (0 min.) 
White Labs WLP036 (Düsseldorf Alt 	
   Ale) or Wyeast 1007 (German Ale) 	
   or Safale K-97 yeast
3⁄4 cup corn sugar (if priming)

STEP BY STEP
Use 6.5 gallons (24.5 L) water in the 
brew kettle; heat to 158 °F (70 °C).

Steep the Caramunich® and 
Carafa® malts for 30 minutes. 
Remove then turn off the heat. Add 
the malt extracts and stir thoroughly 
to dissolve completely. You do not 
want to feel extract at the bottom 
when stirring with your spoon. Turn 
the heat back on and bring to a boil. 
Boil the wort for 60 minutes, adding 
hops at the times indicated.

Chill the wort to 61 °F (16 
°C), pitch the yeast, and hold the 
temperature for the first three 
days of fermentation. After that 
time, allow the temperature to 
rise to 68 °F (20 °C), and ferment 
until complete. Rack the beer to a 
secondary fermenter and lager for 
two months at 32 °F (0 °C). Rack the 
beer, prime and bottle condition, or 
keg and force carbonate.

Some have attempted to tie altbier 
to older German beer styles such as 
Broyhan and Keutebier, but historical 
descriptions of those styles don’t de-
scribe highly hopped beers. Often these 
older styles were sour, although it isn’t 
clear that this trait was intentional. 
Altbier from Münster is somewhat sour, 
and the historical Adambier from near-
by Dortmund is also described as sour 
(albeit as developed during long aging 
in wood, similar to historical porter). 
Modern Düsseldorf altbier definitely 
isn’t sour. But it does serve to establish 
that there was a brewing tradition 
in that area of Germany prior to the 
development of lager beer.

For geographical context, Düssel-
dorf is in western Germany, on the 
banks of the Rhine (mostly on the right 
bank). It is a little north of center, and 
is about a 30-minute train ride north 
of Köln (Cologne), which is on the left 
bank of the Rhine. Both cities are in 
the state of North Rhine-Westphalia, 
in the industrial heartland of Germany. 
Düsseldorf is just a little south of the 
populous Ruhr Valley, where Dortmund 
is located.

Kölsch and altbier are often men-
tioned together since their home cities 
are nearby and that the beers share a 
similar production method (cool-fer-
mented ale yeast, followed by lager-
ing). Kölsch is a pale beer, while altbier 
is a darker beer with a richer malt fla-
vor. The bitterness of altbier increased 
to match the increased maltiness. That 
is the only relationship; there really 
isn’t a common history to the styles.

Many people like to discuss the 
sticke (secret) alt variant, which was 
traditionally a special treat for regular 
customers. Often advertised with a 
subtle symbol posted at the pub, it  
is typically a stronger and hoppier  
version of the normal product. I think 
of it like the holiday ales of Belgium, 
where you find beers that are about  
2% ABV stronger and have bolder  
spicing or other flavors compared to 
their normal offering. It’s the same 
idea, but the spicing is hops. This 
variant is outside the definitions of the 
style guidelines, so brewers that make 
these versions should enter them as 
Historical Beers.



28 JANUARY-FEBRUARY 2019     BREW YOUR OWN

STYLE PROFILE

SENSORY PROFILE
Altbier is a moderately colored, well-attenuated, bitter beer. 
The rich maltiness balances the strong bitterness, while 
the late hop character is relatively light and spicy. While a 
dry beer, the style has a firm body and smooth palate. The 
color is light amber to deep copper, but isn’t truly brown. As 
a lagered beer, the clarity is typically brilliant. The off-white 
head is thick, creamy, and long-lasting.

The aroma is malty and rich with grainy characteristics 
that can be likened to baked bread or toasted bread crusts. It 
should not have darker roasted notes. Hops complement but 
do not dominate the malt, and often have a spicy, peppery, 
floral character. The fermentation character is very clean. A 
hint of esters may be present as can a light sulfur character, 
although these should not be prominent.

The flavor profile is similar to the aroma, but an asser-
tive hop bitterness balances the rich malty flavors. The beer 
finishes dry with a bitter-malty aftertaste. Your brain wants 
to call it bittersweet but the beer itself is mostly dry. The 
beer is smooth on the palate and the fermentation character 
is clean and lager-like.

The beer has a medium to medium-full body, which may 
seem lighter since it is so smooth. Carbonation can be me-
dium to medium-high. Cask versions may be less carbonated 
and lighter in body. As an average strength (4.3–5.5%) beer, 
it should not have a warming character, particularly as the 
malt and hops are so prominent. 

The bitterness level of the beer can vary considerably, 
most notably with the Zum Uerige being assertively bittered 
and most others moderate. The IBU level is 25 to 50, which 
is quite broad, although the maltiness tends to increase with 
the bitterness levels so as to remain balanced.

While it is possible to find some examples in the US, they 
are often not well kept. The best way to experience the style 
is to visit Düsseldorf and try them fresh from the cask. Pubs 
in Düsseldorf brew their beer on site, and serve directly from 
cask into short cylindrical glasses.

BREWING INGREDIENTS AND METHODS
Since the name of the style mentions the brewing meth-
od, a little clarification is needed. Sometimes described 
as warm-fermented, the yeast used in altbier (and Kölsch) 
isn’t really fermented as warm as most ales (although it is 
warmer than lagers). Normally the fermentation temperature 
is between 57–64 °F (14–18 °C).

In my opinion, the most important part about the fer-
mentation regime is that the beer is subsequently lagered. 
Not cold-crashed, but properly lagered at near-freezing tem-
peratures for between one and two months. Since the yeast 
is typically powdery and often is sulfur-producing, lagering 
is an important step in developing the smooth flavor profile 
of the finished beer. Fermentation byproducts are reduced 
and the beer becomes very clean and smooth.

The combination of a cool fermentation with an ale 
yeast followed by a cold lagering phase is why the beer 
is properly called a top-fermenting lager beer. It used to 

be called a hybrid style in the style guidelines but people 
misinterpreted that phrase. Some thought it meant using a 
combination of ale and lager yeast, but keep in mind that it 
really referred to both the yeast and the conditioning meth-
od that give the style its character.

Any yeast designed for altbier or Kölsch will work in 
this style, including White Labs WLP036 (Düsseldorf Alt 
Ale) yeast, Wyeast 1007 (German Ale), White Labs WLP011 
(European Ale), Wyeast 2565 (Kölsch), White Labs WLP029 
(German Ale/Kölsch) yeast, or Fermentis Safale K-97.

While the grist and mash programs can vary, there are a 
few essential aspects to the style. To get the dry finish with 
a fuller body, a more intensive mash program is required. 
Decoction mashes or step mashes are traditional. The 
goal is to achieve high attenuation and a dry finish while 
still retaining sufficient body to make the beer mouth-fill-
ing. These mash schedules may have a short protein rest 
(122–131 °F/50–55 °C), but will include rests in the beta 
amylase (136–149 °F/58–65 °C) and alpha amylase ranges 
(149–165 °F/65–74 °C).

Some grists are mostly Pilsner malt with a little color 
malt (medium crystal type malt) and a little roast malt for 
color, not flavor. Other grists can feature less Pilsner malt 
and more Vienna and/or Munich malts. The rich maltiness 
comes from the base malts and how they are mashed, not 
from character malt additions. Those other malts are simply 
for color adjustment. A common mistake is to rely too heavi-
ly on character malt additions that provide flavor in addition 
to color; an altbier should not have a roasted character or 
other heavily toasted or biscuity notes.

Continental (European) malts have the proper protein 
content to support more intensive mash schedules. Many 
American malts do as well, although they don’t always have 
the richer flavor profile as their German cousins. English 
malts tend to have lower protein and won’t work as well in 
this style, and tend to have more bready and biscuity flavors 
that are not really typical. 

Düsseldorf water is similar to London, Dublin, and 
Munich, but brewers typically treat their water to remove 
carbonates. Brewers building their own water profile should 
shoot for a moderately hard water with balanced chlorides 
and sulfates. The finished beer does not have a distinctive 
water character, so as long as the mash pH is in a good 
range (5.1 to 5.3, measured at room temperature), the beer 
should be fine.

Hops play an important role in the character of an altbi-

Photo by Gordon Strong
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er, especially in the bittering. The hops 
should have a smooth bitterness, not 
harsh, and the flavor and aroma should 
be relatively low but have an elegant 
noble hop character. The traditional fin-
ishing hop is Spalt, but other German 
noble hops such as Hallertauer and 
Tettnanger are appropriate. The goal is 
a hop that is a little peppery and spicy 
with floral notes. Bittering hops can be 
the same type, although using a higher 
alpha variety with a clean character 
such as Magnum can be more cost 
effective.

HOMEBREW EXAMPLE
My version of altbier is an aggressive 
take on the style, with specifications at 
the upper end of the range. It makes a 
malty beer with a strong bitterness and 
a dry finish. I’ve made other versions 
of this beer with a higher Munich malt 
content but it comes out more bock-
like. A delicious beer to be sure, but 
less similar to the commercial exam-
ples I’ve tasted. 

The base I used is mostly Pilsner 
and Munich malt with a little wheat 
for increased head retention and 
some Caramunich® and Carafa® for 
a coppery color. The decoction mash 
increases the malty impression, body, 
and color, while producing a highly fer-
mentable beer. My choice for malts are 
German, such as Weyermann or Best 
Malz, for authenticity, flavor profile, and 
protein content. 

My hop choice is Perle for bittering 
and the classic Spalt for flavor and 
aroma. I don’t want a huge late-hop 
character, so I chose a modest addition. 
Perle provides clean bitterness, and 
Spalt has a very pleasant spicy quality.

I’m using the White Labs Düsseldorf 
yeast, mostly because I like the name. It 
can be harder to find, but I’ll substitute 
other yeast I mentioned earlier that 
are available. I ferment cool, and lager 
it for a full two months. This is a beer I 
normally make during cold months so I 
take my time with it. 

This is a style that I wish more 
people appreciated. I think it is a great 
style to make since it’s often hard to 
find a good, fresh commercial example. 
It makes a great everyday beer, but you 
can’t really rush it. When you take your 
time, prepare it in the traditional way, 
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• Learn hands-on from brewing experts including: John Palmer, 
Dr. Chris White, Gordon Strong, Brad Smith, Michael Tonsmeire, Ashton Lewis, Steve Parkes, 

Marshall Schott, Denny Conn, John Blichmann, and more!
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THURSDAY, MARCH 21, 2019 
INSIDER TOURS OF ASHEVILLE CRAFT BREWERIES - You’ll tour – and taste – at four different 
craft breweries around Asheville during this pre-Boot Camp offering. You’ll have the opportunity to meet brewers and ask questions 
in addition to sampling beers. Includes a meal. A great way to kickoff your Boot Camp experience and check out some of Asheville’s 
booming craft beer scene.

FRIDAY, MARCH 22, 2019 ASHEVILLE BOOT CAMPS
Each Boot Camp will run from 10 a.m. to 5 p.m. and is limited to just 35 people. Your boot camp includes lunch, a lunch keynote with Brian 
Grossman of Sierra Nevada Brewing, plus a post-Boot Camp Asheville Craft Beer Reception with local craft breweries pouring samples.

ADVANCED HOPPING TECHNIQUES – Josh Weikert – Join BYO Contributing Writer Josh Weikert as 
he explores when and how to add hops to create awesome hop-forward beers. You’ll cover timing and techniques of hop 
usage including mash hopping, boil hopping, whirlpool/knockout hop stand additions, and dry hopping. You’ll cover hop 
varietal choices, hop pairing/blending, evaluating hops including hop rubbing and sensory training, water adjustments 
and much more to get the most out of your hops and into your glass. Please note this workshop will also be offered on Sat-
urday as well.
 

TROUBLESHOOTING HOMEBREW FAULTS & FIXES – Ashton Lewis – Join Brew Your Own’s 
Mr. Wizard and Technical Editor Ashton Lewis as he walks you through the potential minefield of beer flaws and faults 
homebrewers can face. You’ll learn how to troubleshoot – and fix! – your own homebrews with Ashton who has helped 
thousands of homebrewers over the last 20 years as BYO’s Mr. Wizard. You’ll have the chance to experience many faults 
first-hand to better recognize them later. 

ALL-GRAIN BREWING ESSENTIALS – John Palmer & John Blichmann – Designed for interme-
diate to beginner homebrewers getting into all-grain brewing, this full-day workshop will cover all you need to know to 
successfully make great homebrews using all-grain brewing both with traditional and newer techniques. How To Brew 
best-selling author John Palmer and equipment guru John Blichmann will take you hands-on through the full all-grain 
process from milling, mashing, and sparging before going into the boil. You’ll get to know the equipment, techniques, and 
ingredients first-hand and learn all-grain brewing by doing in a small-class environment. They’ll also cover newer home-
brew all-grain techniques such as Brew-in-a-Bag and No Sparge in addition to traditional mashing and some advanced 
tips as well.

ADVANCED ALL-GRAIN TECHNIQUES – Gordon Strong – Pull out the mash tun and get ready 
to learn advanced all-grain techniques hands-on with Brew Your Own Columnist, book author, and President of the Beer 
Judge Certification Program, Gordon Strong. Gordon will walk you through a world beyond straight infusion mashing with 
keys to mastering step mashing, sour mashing, and decoction mashing. Plus you’ll learn about playing with mash thick-
ness and other ways to control your all-grain wort production. Please note this workshop will also be offered on Saturday as 
well.
 

BARRELS & WOOD-AGING – Michael Tonsmeire – Learn how to choose, use, and maintain oak barrels 
– and oak alternatives – for your brewing. Barrels are a significant investment in money, time, and beer so understanding 
how to properly select and use them is essential. Learn hands-on from Brew Your Own Columnist and American Sour Beers 
book author Michael Tonsmeire. Michael will also cover options for barrel alternatives and how to best use the broad 
variety of available products such as chips, staves, and spirals including both oak and non-oak alternatives. This full-day 
workshop will also cover special brewing and recipe considerations to making beers to complement the flavors of woods, 
spirits, and wines to take your wood-aged beers to a new level.

HOMEBREW EXPERIMENTS – Denny Conn and Marshall Schott – Developing your own recipes, re-
fining your own brewing techniques, and tweaking your equipment set-up all require the know-how to conduct your own 
homebrew experiments. Without reliable results you rely on guesswork instead of facts to improve your brewing. Join two 
of the true leaders in experimenting with homebrews – podcaster/book author Denny Conn from Experimental Brewing 
and blogger/podcaster Marshall Schott from Brülosophy – as they first walk you through how to properly conduct your 
own experiments at home including structured blind evaluation techniques, and then walk you through some real life 
homebrew case studies to show how these experiments can play out. Get ready to roll up your sleeves and get your sci-
ence on! Please note this workshop will also be offered on Saturday as well.

ADVANCED RECIPE FORMULATION – Brad Smith – Create your own signature recipes and learn 
the keys to developing the specific grain bill, hop schedule, and ingredient proportions to meet your homebrewing goals. 
Brad Smith, BYO Contributor and BeerSmith software owner, has helped thousands of homebrewers design their own beer 
recipes and now you’ll learn first-hand from this recipe building expert how to use both artistic and scientific approaches 
to beer design to end up with the beer you envisioned in your glass. You’ll also explore ingredients, techniques, and un-
derstanding your own brewing system. Please note this workshop will also be offered on Saturday as well.

ADVANCED YEAST TECHNIQUES – Dr. Chris White – Join Dr. Chris White of White Labs as he dis-
cusses how to master different yeast-related techniques including harvesting yeast, figuring cell counts and viability, the 
do’s and don’ts of repitching including steps such as yeast washing, building up a proper yeast starter, storing your yeast 
samples, and much more! Here’s your unique chance to learn in a full-day seminar format about getting the most from 
your yeast from one of the true leaders in the beer yeast field. 

FULL BOOT CAMP DETAILS & REGISTRATION AT: BYOBOOTCAMP.COM

TWO-DAY BOOTCAMP: COMMERCIAL BREWERY START-UP – Steve Parkes  – When you register for this Boot 
Camp you will attend it for both Friday and Saturday unlike our other offerings to better cover more material in greater depth. Opening a commer-
cial craft brewery is a far cry from just ramping up the amount of beer you brew. Over Friday and Saturday you’ll walk through the steps, planning 
decisions, and keys you need to know on both the brewing and management side to successfully open a commercial craft brewery with the Lead 
Instructor and Owner of the American Brewers Guild Steve Parkes, who has trained hundreds of professional brewers. Learn from Steve’s decades of 
expertise and wide range of experience to help you better achieve your goals. Over two full days you’ll be guided through all the various elements 
you’ll have to know for the next big step toward starting a craft brewery. 
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SATURDAY, MARCH 23, 2019 ASHEVILLE BOOT CAMPS
Each Boot Camp will run from 10 a.m. to 5 p.m. and is limited to 35 people. Your Boot Camp includes lunch, a BYO Columnist Q&A lunch keynote, 
plus a post-Boot Camp Asheville Craft Beer Reception with local craft breweries pouring samples to wrap up your full day.

SOUR BEER TECHNIQUES – Michael Tonsmeire – Learn hands-on traditional European as well as newer 
American methods to produce sour and funky beers from Michael Tonsmeire, the Brew Your Own Columnist who literally wrote 
the book on the subject with American Sour Beers. Michael will demonstrate the unique skills needed to create your own deli-
cious sour beers including wort production (extract and all-grain), growing alternative microbes, blending, aging on fruit, and 
sanitation. The focus will be on practical topics difficult to convey by words alone, so no biology or chemistry degree required. 
You’ll leave with a clear understanding of the processes to reliably produce sour beers suited to your palate and desired time 
frame.

HANDS-ON HOMEBREW SCIENCE – Ashton Lewis – Get hands-on with pH meters, refractometers, slants 
and loops, stir plates, centrifuges, and other brewing science gear with BYO Technical Editor and Mr. Wizard Columnist Ashton 
Lewis. Ashton will walk you through how to best use scientific gear at home to help you improve the quality of the beer. You’ll 
have the chance to understand how to not only use and care for the equipment properly, but also how to take the results and 
put that data into action to produce better beer in your glass. This workshop will focus only on those pieces of equipment 
suitable – and affordable – for your homebrewery.

ADVANCED YEAST LAB – Kara Taylor – Join White Labs’ Laboratory Operations Manager Kara Taylor at White 
Labs’ Asheville facility for some hands-on yeast lab work to develop skills you can bring back home to help you make better 
beer. Learn how to accurately count yeast using a microscope, culturing yeast, using slants, harvesting yeast, washing and 
reusing yeast, propagation and determining growth rates, and more. Here’s your chance to learn up close and personal what 
you may have read in books or magazines, or listened to in seminars, and Kara is the perfect teacher to lead you personally 
through the world of yeast using lab equipment you can source for your own home use.

BREWING WATER ADJUSTMENTS – John Palmer – Water is the least understood ingredient when mak-
ing great beer. John Palmer, who literally wrote the definitive book on the subject, Water: A Comprehensive Guide for Brewers, 
will help take the mystery out of water’s role in brewing and how to make better beer as a result. You’ll learn how to read 
water reports, understand flavor contributions, and how to adjust your brewing water to brew different styles of beer. You’ll 
leave with not only an understanding of the chemistry concepts of brewing water, but also the practical how-to aspects of 
getting the most from this critical ingredient.

ADVANCED HOPPING TECHNIQUES – Josh Weikert –  Join BYO Contributor Writer Josh Weikert as he 
explores when and how to add hops to create awesome hop-forward beers. You’ll cover timing and techniques of hop usage 
including mash hopping, boil hopping, whirlpool/knockout hop stand additions, and dry hopping. You’ll cover hop varietal 
choices, hop pairing/blending, evaluating hops including hop rubbing and sensory training, water adjustments and much more 
to get the most out of your hops and into your glass. Please note this workshop will also be offered on Friday as well.

HOMEBREW EXPERIMENTS – Denny Conn and Marshall Schott –  Developing your own recipes, refining 
your own brewing techniques, and tweaking your equipment set-up all require the know-how to conduct your own homebrew 
experiments. Without reliable results you rely on guesswork instead of facts to improve your brewing. Join two of the true 
leaders in experimenting with homebrews – podcaster/book author Denny Conn from Experimental Brewing and blogger/
podcaster Marshall Schott from Brülosophy – as they first walk you through how to properly conduct your own experiments at 
home including structured blind evaluation techniques, and then walk you through some real life homebrew case studies to 
show how these experiments can play out. Get ready to roll up your sleeves and get your science on! Please note this workshop 
will also be offered on Friday as well.

ADVANCED ALL-GRAIN TECHNIQUES – Gordon Strong – Pull out the mash tun and get ready to learn 
advanced all-grain techniques hands-on with Brew Your Own Columnist, book author, and President of the Beer Judge Certifi-
cation Program, Gordon Strong. Gordon will walk you through a world beyond straight infusion mashing with keys to master-
ing step mashing, sour mashing, and decoction mashing. Plus you’ll learn about playing with mash thickness and other ways 
to control your all-grain wort production. Please note this workshop will also be offered on Friday as well.

ADVANCED RECIPE FORMULATION – Brad Smith – Create your own signature recipes and learn the 
keys to developing the specific grain bill, hop schedule, and ingredient proportions to meet your homebrewing goals. Brad 
Smith, BYO Contributor and BeerSmith software owner, has helped thousands of homebrewers design their own beer recipes 
and now you’ll learn first-hand from this recipe building expert how to use both artistic and scientific approaches to beer de-
sign to end up with the beer you envisioned in your glass. You’ll also explore ingredients, techniques, and understanding your 
own brewing system. Please note this workshop will also be offered on Friday as well.

Due to many requests we are repeating four of our most popular Boot Camp topics from Friday again on Saturday to give more 
people the opportunity to register for the following workshops that have all sold out at prior locations.

TWO-DAY BOOTCAMP: COMMERCIAL BREWERY START-UP – Steve Parkes  – When you register for this 
Boot Camp you will attend it for both Friday and Saturday unlike our other offerings to better cover more material in greater depth. Opening a 
commercial craft brewery is a far cry from just ramping up the amount of beer you brew. Over Friday and Saturday you’ll walk through the steps, 
planning decisions, and keys you need to know on both the brewing and management side to successfully open a commercial craft brewery with 
the Lead Instructor and Owner of the American Brewers Guild Steve Parkes, who has trained hundreds of professional brewers. Learn from Steve’s 
decades of expertise and wide range of experience to help you better achieve your goals. Over two full days you’ll be guided through all the vari-
ous elements you’ll have to know for the next big step toward starting a craft brewery.

SUNDAY, MARCH 24, 2019 
INSIDER TOURS OF ASHEVILLE CRAFT BREWERIES
You’ll tour – and taste – at four different craft breweries around the Asheville during this post-Boot Camp offering. You’ll have the 
opportunity to meet brewers ask questions in addition to sampling beers. Includes a meal. A great way to wrap-up your BYO Boot 
Camp experience and check out some of Asheville’s booming craft beer scene.
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SAVE UP TO $100 BY REGISTERING FOR BOTH DAYS EARLY!
q	 EARLY BIRD DISCOUNT - REGISTER BY JANUARY 22 - $450 - (SAVE $100!)
	 BOTH FRIDAY AND SATURDAY BOOT CAMPS (choose one each day)

q	 TWO-DAY REGULAR REGISTRATION - AFTER JANUARY 22 - $500
	 BOTH FRIDAY AND SATURDAY BOOT CAMPS (choose one each day) (SAVE $50!)

q	 ONE-DAY REGULAR REGISTRATION - $275
	 EITHER FRIDAY OR SATURDAY BOOT CAMP (choose only one below)

Friday, March 22, 2019
q	 Advanced Recipe Formulation
q	 Barrels & Wood-Aging
q	 Advanced Hopping Techniques
q	 Troubleshooting Homebrew 
	 Faults & Fixes
q	 Advanced All-Grain Techniques
q	 Homebrew Experiments
q	 All-Grain Brewing Essentials
q	 Advanced Yeast Techniques

Saturday, March 23, 2019
q	 Hands-On Homebrew Science
q	 Sour Beer Techniques 
q	 Brewing Water Adjustments
q	 Advanced Yeast Lab
Please note due to repeated requests we are repeating 
four of the most popular Boot Camp topics from Friday 
again on Saturday to give more opportunity to register 
for the following workshops.
q	 Advanced All-Grain Techniques 
q	 Advanced Hopping Techniques
q	 Advanced Recipe Formulation
q	 Homebrew Experiments

Name

Address

City	 State/Province

Zip/Postal Code	 Country

Phone

E-mail

4 WAYS to REGISTER
WEB PAGE: 
BYOBOOTCAMP.COM

PHONE:
802-362-3981 EXT. 106

FAX THIS FORM TO:
802-362-2377

MAIL THIS FORM WITH PAYMENT TO:
BYO BOOT CAMP
5515 MAIN STREET
MANCHESTER CENTER, VT 05255

REGISTRATION FOR BOOT CAMP INCLUDES:

The BYO Boot Camp will take 
place March 22 & 23, 2019 in 

Asheville, North Carolina at the
Crowne Plaza Asheville. We’ve 

reserved a limited number of rooms at 
a special discounted rate for Boot 

Camp attendees. Check out 
BYOBootCamp.com for full details on 

reserving your discounted room.

HOTEL INFORMATION

ASHEVILLE CRAFT BREWERIES
INSIDER TOUR

Thursday, March 21, 2019 ($135)
q	 11 a.m. to 3:45 p.m. 
q	 4:00 to 8:00 p.m.
Sunday, March 24, 2019 ($135)
q	 12:00 to 4:00 p.m.

**PLEASE NOTE A SEPARATE REGISTRATION FORM & FEE 
IS REQUIRED FOR EACH BOOT CAMP ATTENDEE**

u	10 a.m. to 5:00 p.m. Boot Camp limited to 35 people per class
u	Lunch with your Boot Camp group plus lunch speakers each day
u	Course materials
u	Boot Camp Welcome Bag from Sponsors
u	One year (8 print issues) Subscripton/Renewal to Brew Your Own magazine
u	Asheville Craft Beer Reception with local craft breweries pouring samples
(Discounted hotel room needs to be reserved directly with the Crowne Plaza Asheville, 
go to BYOBootCamp.com for details)

PAYMENT METHOD
Card #	 3-Digit CCV#	 Exp. Date

Name on card:

Signature:

q	Check Enclosed (payable to Brew Your Own magazine)
q	Credit Card	 q	Visa	 q	MasterCard

By registering for the Boot Camp I give permission for the free use of my name and photo in any media account of this event. I also certify that I am 21 years of age or older. Cancellation policy: 
For a refund, less a $100 administrative charge per person, send written notice by February 22, 2019. Refund requests received after February 22, 2019 will not be refunded. All refund requests will be 
processed post-Boot Camp. Early Bird Discount registration must be received and paid for by January 22, 2019.

BOOT
CAMP

REGISTRATION
ASHEVILLE, NORTH CAROLINA

MARCH 22 & 23, 2019

q	 Turning Pro & Commercial Brewery Start-Up - TWO DAY BOOT CAMP
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by Jason Simmons

There are endless ways to brew a tasty beer, but sometimes we 
all get writer’s block — or in this case, brewer’s block — and 
are not sure what to brew next. When the tried and true recipes 
and ingredients are starting to become mundane and you can’t 
seem to think of a recipe that excites you, it’s amazing how 
often ideas strike if you just keep your eyes and ears open to 
possible influences that we encounter daily. When I have any 
issues coming up with a new recipe idea I will go over the fol-
lowing list of topics in search of brewing inspiration.

RECIPE INSPIRATION 
IS ALL AROUND US

AVOID
BREWER’S
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WATER SOURCE
Whether you are an amateur brewer 
or a water guru, having a basic un-
derstanding of your water source and 
profile will be a great deal of help by 
telling you where your starting point 
is with writing a recipe. This is true 
even if you plan on leaving the water 
untreated with salts. I have three sep-
arate 5-gallon (19-L) water jugs that 
I specifically use for collecting water 
from outside my home for my home-
brew batches. Some of my alternative 
water sources come from tap water 
from a travel destination, a particu-
lar brewery, mountain spring run off, 
mountain streams, unique well water, 
rain, and snow.

I have been blessed with living in 
some secluded areas of the Appala-
chian region, and have always been 
able to find a clean source of wa-
ter. My advice to sourcing water is to 
pay attention to your surroundings. 
Where are you located, and what is 
up stream? Even snow and rain in 
the cleanest of areas collects dirt and 
smog from the atmosphere. Once col-
lected (and melted if snow) you will 
notice the dirt settling and oils, if any, 
floating on top. I always take the mid-
dle clean section and run it through a 
carbon filter before brewery use, dis-
carding the wastewater. It is amazing 
how your beer’s final taste will differ 
when using different water sources. If 
collecting water is not an option for 
you, you can always use distilled wa-
ter and build to style.

STYLE & HISTORICAL  
PROCEDURES
We all have our favorite styles that 
we have brewed time and time again. 
Once your taste buds are ready for 
a change we can look at the endless 
styles of beer that are out there. As 
a professional brewer, I have found 
joy in brewing my lesser favorite beer 
styles just to see if I can do it well. A 
beer style is not just a flavor of beer, 
rather a historical picture of time, 
location, and procedures of the time 
period showcased in a glass. Each re-
gion of the world has spent thousands 
of years perfecting and refining their 
brewing techniques to produce the 
best beer they could with what was 

available to them. Many of these vari-
ables include water, climate, and ag-
riculture issues that will bring about 
many styles of mashing, lautering, 
boiling, airborne yeast, cellaring 
practices, and serving methods.

The ingredients will vary from re-
gion to region, along with the brewing 
practices, as they are unique to that 
location. Most brewing methods are 
similar with a few minor differenc-
es. Brewing a style in the way it would 
historically have been brewed can 
be a fun change of pace and may in-
corporate things like: Cereal mashes, 
step mashes, turbid mashes, decoc-
tion mashes, caramelized wort with 
removing crystal malts, kettle reduc-
tions/extended boils, open fermenta-
tion, and the use of coolships, just to 
name a few. 

When you get into beers with  
specific requirements such as the 
German Reinheitsgebot or the Cam-
paign for Real Ale (CAMRA), you end 
up building your recipes based on 
those requirements. 

Another fun way I have found to 
brew a batch of beer is to build a fire 
pit, and brew over a campfire like they 
did many moons ago. It adds a few 
more hours to your brew day, but the 
journey is definitely worth it.

   
NEW INGREDIENTS
Amarillo®, Huell Melon, Black 
Prinz®, Golden Naked Oats, and 
honey malt. I remember when these 
products first hit the market, and we 
all wanted to try them in our upcom-
ing beers. We are lucky to be in an age 
where our farmers, maltsters, and 
yeast biologists are always coming 
up with new products quicker than 
we can try them. Pick your favorite 
new ingredient, or even a random one 
you haven’t brewed with before, and 
build a recipe around it to showcase 
that ingredient. You may just find 
a favorite you’ll add to your regular  
brewing schedule.

SHOP FOR LOCAL  
INGREDIENTS
Supporting local businesses is always 
a great thing to do to help your com-
munity. Do you have a favorite coffee 
shop, produce stand, or corner mom 

and pop store that offers fresh or or-
ganic local products? Or you can go the 
more traditional route with brewing 
ingredients — in the past few years 
there have been a number of hop and 
barley farms, as well as malting com-
panies popping up in many states to 
choose from. Look around and see 
what is available to you.

By going to the farmers markets 
you are not only supporting your lo-
cal farmers, but you will have access 
to some of the finest and freshest pro-
duce that you can get. The majority of 
the time you will be able to talk direct-
ly to the farmers who grew and cared 
for the produce, which can help in for-
mulating a proper recipe. The farmers 
and staff usually enjoy hearing about 
how their products are being used, 
especially when it’s for something as 
awesome and unique as brewing beer. 
There are various ingredients that you 
can find at your farmers market de-
pending on your location, and from 
my experience, they are reasonably 
priced. When looking at ingredients 
you can choose either simple sugars 
like fruit and honeys, or starches like 
pumpkins, sweet potatoes, and grains. 
I have also seen a wide range of spic-
es that could be used for brewing, and 
some places you can even buy herb 
plants from which you can pick and 
dry ingredients for beers.

I used cherry wood to smoke malts at home, 
offering a unique flavor to a recipe.
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HOME PROJECTS 
For me this is where I like to get many 
of my brewing ideas. Most of these 
home projects are single projects that 
each take a great deal of time to do, or 
even master over the years. Garden-
ing and growing brewing ingredients 
is a hobby into itself, which is why it 
will get its own section later. Even on 
a professional level I enjoy putting 
in the extra effort by doing special 
unique techniques like home toast-
ing malts (even if it is 200 lbs./90 kg), 
smoking malts in a pan on the grill, 
or French pressing a barrel’s worth 
of espresso 8 oz./237 mL at a time. 
Doing home projects that add to the 
beer flavor, or spirit of the beer, not 
only makes for a great beer and sto-
ry, but it also expands your knowledge 
in topics that you normally might not 
have gotten involved with.

Other home projects could include 
home malting, beekeeping for honey, 
home coffee roasting, making home-
made candi sugar using your favor-
ite sugar source, using your favorite 
wood (like cherry, apple, peach, hick-
ory) to smoke your favorite base malt, 
building new equipment and gadgets, 
or even building a yeast library. Any 
project that you undertake will no 
doubt take a bit of your time, giving 
you plenty of time to plan a beer reci-
pe around your project goals.

GARDENING
I have fond memories as a child help-
ing family members in the garden, 
and have found agriculture to be fun. 
As I got older and took an interest in 
brewing beer, I began to pay more at-
tention to the soil and nutrient needs 
of what I was growing. Gardening 
takes a bit of dedication, knowledge, 
and trial and error to fully master the 
craft, however the feeling of pride 
you get when you reap a great har-
vest is amazing. Right now I have a 
12-year-old Cascade hop plant that 
keeps getting ridiculously bigger each 
year, and I have been doing small 
trial and error barley plots for three 
years. There are plenty of brewing in-
gredients that you can grow to use in 
your recipes. Things such as: Barley, 
wheat, oats, rye, berries, stone fruits, 
melons, corn, sweet potatoes, yams, 
pumpkins and other gourds, or even 
hot peppers if you’re brave enough. 
Remember that gardening is not just 
growing something, it is also harvest-
ing and properly packaging it. It took 
me three years of hop harvests to ful-
ly get down home drying and packag-
ing techniques.

FORAGING
I love to hike the forests with my 
family, and we have learned that na-
ture provides many snacks for us if 
we know what to look for. Because 
of this, I have picked up the hobby of  
understanding local plants and for-
aging for nature’s treats. I once had 
massive blackberry and raspber-
ry bushes that I was able to harvest 
enough berries to dose into a few 
kegs of a Buffalo Trace Bourbon barrel 
aged Belgian blond. There are endless 
styles that you can choose from, how-
ever the most adaptable style for for-
aging would be gruits. 
	 Start at the beginning of the year 
by keeping notes on what times each 
plant starts to sprout, grow, bloom, 
and is ready for harvest. Some of my 
favorite plants to keep an eye on for 
brewing purposes are dandelions, 
chicory roots (which I roast), yarrow, 
raspberries, wild cherries, wild blue-
berries, brambles, blackberries, wine-
berries, mulberries, a variety of nuts, 
blue spruce tips, rose hips and petals, 
thistle, and wild apples, pears, and 
peaches for ciders. Some of the more 
extreme versions of foraging that I 

Many beer ingredients can be grown at home, 
with hops likely being the most popular. 

Spruce tips can be foraged in the spring and then used to brew a variety of beer styles. Recipes 
can be planned around harvest dates for foraged ingredients if you know when to harvest.
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have done for beer was collecting red 
seaweed and kelp from the ocean to 
use as my Irish moss additions, hiked 
two miles off a mountain side with a 
hand truck and jugs to collect moun-
tain spring water, located a cherry 
tree in the woods then chopped a por-
tion off for smoking Munich malt, and 
went into the rainforest in the Domin-
ican Republic to get fresh vanilla bean 
that was pressed into an extract. 
	 Before you start foraging, a word of 
warning: Always know 100% the iden-
tity of the plant that you are working 
with. Some mistaken plant identities 
can prove to be a fatal choice. I would 
also advise against foraging for hon-
ey and mushrooms due to the hazard 
risk involved. Leave those to trained 
professionals, assuming that you are  
not one.

WOOD
Smoking Grains:
We have already discussed forag-
ing for wood for smoking grains. If 
you can’t forage for your wood, you 
can call your local lumberyard and 
ask for fresh or untreated rejected 
pieces of your choice of variety. Tree 
services and many online market-
places are also a great place to source  
fresh wood.

Toasting Wood For Aging:
Instead of using it to smoke grains, 
you can also toast wood and use it to 
age beer on. In the past year I have 

been doing research with toasting 
wood for aging purposes and, with 
the help of the famous wood toasting 
chart floating around on the internet, 
came up with my favorite toasting 
schedule outlined below (note: while 
this procedure has never caused the 
wood to catch fire for me, it is a good 
idea to closely monitor what is hap-
pening in case of a fire):

1. Preheat the oven to 300 °F (149 °C). 
Spread the wood chips over a cooking 
tray, then place in the oven once it 
reaches temperature. 

2. Bake the wood at 300 °F (149 °C) for 
20 minutes as this temperature pro-
motes an oaky/sweet character. 

3. Raise the oven temperature to 320 
°F (160 °C) and once at temperature, 
bake for 20 minutes. This tempera-
ture promotes a full sweetness char-
acter in the wood. 

4. Raise the oven temperature to 400 
°F (204 °C) and once at temperature 
bake for two hours to promote a rich 
vanilla character. 

5. Raise the oven temperature to 440°F 
(227 °C) for 20 minutes to promote a 
toasty character. 

6. Turn off the oven, then take out the 
baking tray to set aside on the stove 
top to let cool. Roughly a quarter of 
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Peachwood is a personal favorite of mine to age beer on, and toasting my own makes it even 
more unique of an experience and final beer.
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the toasted wood will have a light 
char (charcoal) to it, and might have 
red hot embers in some spots. The 
char should be similar to the char of a 
commercial oak whiskey barrel.

Once the wood has cooled down it 
is ready to be used, or it can be pack-
aged in a sealable sandwich bag for 
later use. You can use this process 
as a guide and play around with the 
temperatures, times, and char level 
to meet your liking. You can also use 
many different wood varieties, how-
ever the oak varieties are the most 
common. (That said, I highly sug-
gest trying peachwood). You can take 
this process a step further by soak-
ing the toasted wood in your favorite 
spirits before adding it to your beer  
for aging.

Barrels:
Wooden cask barrels are fun to work 
with, but can be tricky. The classic 
barrel size is a 53-gallon (200-L) oak 
barrel freshly emptied from the dis-
tillery, leaving much essence inside, 
however smaller sizes are also avail-
able. Depending on styles and stor-
age conditions, you can usually get a 
couple uses out of a barrel before the 
flavor contributions from the barrel 
are minimalized. After your second 
use, if the staves are still intact, you 
can get more uses if aging sours. Keep 
in mind that different sizes, storing 
temperatures, humidities, and other 
atmospheric factors will play a major 
factor on when it is time it rack the 
beer out of the barrel.

YEAST
Base your recipes off of new yeast 
strains that you haven’t used. Along 
with new strains from the compa-
nies homebrewers are most familiar 
with, there are a handful of smaller 
yeast manufacturers out there selling 
unique strains — you might be sur-
prised by the new selection if you ha-
ven’t searched in a while. Another fun 
thing to do is to blend yeast strains, 
especially lager and ale strains. If you 
are ready for more advanced prac-
tices you can do bottle yeast harvest 
or wild yeast isolations (for more on 
how to harvest your own yeast, here’s 

an article on the subject: https://byo.
com/article/harvesting-yeast-tech 
niques). Or, instead of trying new 
strains, you can designate a “house 
strain” and see how many genera-
tions you can take it by making a lin-
eage chart.

CLONES
We all have that one beer that we 
absolutely love. Some profession-
al brewers have no problem helping 
you out with a clone recipe or just 
flat out give you their brewing notes 
with all the brewing specs. However, 
other brewers may be contracted by 
their employers to not give out any 
information. No matter what path 
you choose, making clones and do-
ing side by side taste testing is al-
ways a fun experience. Learn more 
about formulating clone recipes here:  
https://byo.com/article/improving- 
cloning-skills.

TYPE OF BUBBLES
Most people find their favorite way to 
carbonate their beers and stick to that 
process. Usually it is force carbon-
ation for kegs or adding priming sug-
ar for bottles. There are many ways to 
create bubbles to help enhance your 
recipe. If you have a way of using a 
spunding valve (building instructions 
can be found in this article: https://
byo.com/project/build-your-own-
spunding-valve-to-carbonate-in-
the-keg/) then you can cap off your 
fermenter using natural carbonation 
for your beer. 
	 There are plenty of other sugars 
that you can use to prime a beer, such 
as: Table sugar, beet sugar, brown 
sugar, molasses, honey (many unique 
varieties), and maple syrups. I once 
made an Oreo cream porter carbon-
ating it with the vanilla cream center 
fillings (it worked well, but there was 
a lot of wax to deal with).

Once you feel like going the extra 
step, take a look into the CAMRA re-
quirements. Working with pins, fir-
kins, and casks are one of my favorite 
things to play with. A well-made cask 
ale is a glass full of joy in my opin-
ion. Choose a style that goes well with 
lower carbonation levels for these 
types of beer.

AGING/VINTAGE BATCHES
Another idea you may want to try is 
brewing a beer with the purpose of 
long-term aging. Designing a beer 
that will age well, one that will blend 
and mature into one harmonious beer 
over time, can be a rewarding exer-
cise. You can either age in a keg, or 
packaged in bottles. The neat thing 
about kegs is that you can age a hop-
py beer and redose it with dry hops 
before packaging. If you grow your 
own hops, or have your favorite rec-
ipe with one thing changed each year, 
then you can brew a vintage series.

CONCLUSION
The more you know about beer styles, 
their cultural history, brewing prac-
tices, and ingredients of that area 
or time period, the greater the list 
of ideas to produce a unique (to you) 
beer becomes. As with most brewing 
habits around the world, use what is 
local and easily available to you. There 
are plenty of great brewing opportu-
nities as long as you keep a watchful 
eye out.

While looking at pictures to choose 
from for this write up, it brought back 
many great memories. My family and 
children have always been there to 
participate in these brewing projects. 
Gardening lessons, harvesting hops 
and barley, long hikes to collect ber-
ries and water for projects, and eating 
lots of Oreos. Beer is much more than 
a beverage if you look at it from a dif-
ferent perspective. This way of think-
ing should give you endless recipe and 
beer style ideas for your next batch.

RELATED LINKS:
• There was a long time when na-
ture was humanity’s supermarket, 
pharmacy, and even homebrewing 
store. When our ancestors wanted 
a beer they first had to gather and 
process grain to provide sugar, cap-
ture wild yeast to convert that sugar 
into alcohol, and forage seasonings 
to balance both the residual sweet-
ness and questionable fermentation 
character. BYO digital members can 
read more about foraging ingredients 
for your homebrewing here: https://
byo.com/article/foraging-brewing- 
ingredients
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by Jadon Flores

here’s nothing quite as sat-
isfying as going to your local 
brewery and getting a glass 
of beautiful brew to enjoy. 
Most of us don’t think too 
much about the glassware 

our beer is served in, but we should. 
A world-class beer’s best characteris-

tics that make it stand out from less-
er beers can be ruined with the wrong 

glass. You might be thinking, “well that 
seems a little extreme . . .” but consider 

this for a moment, in Belgium, nearly every 
brewery has their own specific glassware for 

the beer to be served in. Many places will not 
serve you until the proper glass becomes avail-

able should they all currently be in use. Why in 
the world do they take their beer service so seri-

ously? While some of the bias and tradition may 
be thanks to marketing, the style of glassware can 

make the experience of the beer better!
Let’s start with some background on how glassware 

became such an iconic part of beer service and why the 
“right” type of glass, meaning a glass that allows the 

consumer the best experience from a beer, can make 
the difference. Before the industrial revolution in Eu-
rope, most beverages were consumed out of earthenware 
mugs and steins. Only the rich were able to drink out of 
expensive, hand-blown glassware. Starting in the 1840s 
though, technology became available for mass produc-
tion of not only glass bottles but glassware as well. 
With the addition of the growth of better industrial 

filtration methods for beer, the popularity of glass-
ware over earthenware grew rapidly as patrons were 

able to gaze at the beauty of their beers’ color and 
clarity. From the popularity grew the creativity 

of different styles, faceted and dimpled, with 
and without stems, along with flared tulip- 

       styled rims.

T

WHY 
GLASS 
STYLES 
MATTER
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As much of tasting is not only or-
thonasal (what we detect by sniffing, 
far up the nasal cavities), what we 
might refer to as “true smell” — but 
also retronasal (what we detect when 
aroma molecules move onto our na-
sal bulb from inside of the mouth). 
That being said, aroma can impact 
the flavor of the beer immensely! (If 
you don’t believe it, try eating with 
your nose closed.) Neurogastronomy 
comes into effect from here. Simply 
put, this is how the brain interprets 
chemical compounds taken in by our 
nose and mouth and translates it into 
recognizable flavors and aromas. At 
varying temperatures, certain aro-
mas and flavors become much more 
pronounced while others fade away. 
These chemical compounds may also 
wildly change in our minds by the 
shape of the glass.

Beer glassware is important for 
another reason too — carbonation. In 
a can or bottle, the beer holds onto its 
dissolved CO2, which means later on, 
you might be a little gassier or bloated 
from drinking straight out of the bot-
tle. Pouring a beer into a glass allows 

for the release of excessive CO2 and 
carbonation and opens up the beer to 
a better variety of flavors and aromas. 
To pour a proper beer with the right 
amount of head that will release a 
good amount of excessive CO2 is sim-
ple — hold the glass at a 45 degree 
angle, slowly pouring the beer down 
the side of the glass until you are 
around two-thirds full, then tilt the 
glass straight up to a 90 degree angle, 
allowing the head to form to around 
a half inch to an inch (1–2.5 cm) de-
pending on beer style.

There are three main factors as to 
why each glass is different and why 
some are better suited for certain 
styles: Aroma, taste, and appearance. 
Let’s start with aroma.

AROMA
In a recent demonstration I held 
with a few other homebrewers and 
pro brewers, we took classic styles 
and put the beers in various glass-
es to show the difference in not only 
serving style and head retention, but 
specifically the impact of glassware 
on aromatics. Fairly consistent fac-

tors for all styles were head retention 
based on the type of glass. The small-
er circumference of glassware such as 
a footed Pilsner glass, weissbier glass, 
and Champagne flute all allowed the 
head to stay for a much longer time 
but stifled the aromatics as they don’t 
leave enough room for you to swirl 
your beer. In larger circumference 
glassware such as a standard tulip, 
red wine glass, and snifter, the head 
would dissipate fairly quickly but be-
cause of the large bowl surface, al-
lowed the aromatics to be brought out 
much better.

In this same demonstration, we 
used a commercially available IPA to 
represent the West Coast IPA style 
with various glassware. We compared 
the IPA in a shaker pint, a Belgian tu-
lip, a Teku, a Spiegelau IPA glass, a 
Glencairn scotch glass, and a Samuel 
Adams proprietary glass. Our collec-
tive pre-pour opinions leaned away 
from the pint glass, and towards the 
Teku, Spiegelau, and tulip glassware. 
As we smelled each glass, compared 
and discussed, what we found sur-
prised us. We all hated the tulip, as it 

Conducting an experiment with other brewers, we poured the same beer in a (left to right) shaker pint, Spiegelau IPA, Belgian tulip, Teku, Glencairn 
scotch, and Samuel Adams glass to assess the different aromas each glass accentuated.
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brought to the forefront a vegetal and 
astringent bitterness on the nose. The 
Teku left us underwhelmed, but much 
more fruit-forward and dank, while 
the Spiegelau left the beer slight-
ly more sweet smelling with citrus 
and lemon, and even a slight remi-
niscence of peach rings candy. The 
Glencairn shot forth vegetal and car-
rot notes that were less than pleasing. 
The shaker pint was, no surprise, bor-
ing and muted on all fronts.

The winner by a long shot was the 
Samuel Adams proprietary glass de-
signed by Jim Koch himself for Bos-
ton Lager. The glass lent itself to an 
uncanny ability to swirl your beer, 
mixed with the internal laser etch-
ing at the base, releasing aromatics 
of orange, tropical fruits, a distinct 
hop palate, brown sugar, and cotton 
candy, and our favorite part — no  
vegetal notes. 

An interesting result of this test 
showed that the two glasses that most 
funnel aromas into the nose — the 
Belgian tulip and Glencairn glasses — 
were the two in which a vegetal char-
acter was detected. This led us to be-
lieve the beer wasn’t the best for taste 
and aroma but that the Glencairn and 
the tulip were actually better for sen-
sory panels. It should be pointed out, 
that tulip glasses are one of the most 
common for aroma tests because of 
how the design funnels aromas to  
the nose.

While the Samuel Adams glass re-
sulted in the most enjoyable expe-
rience, it may not be the best glass 
from a sensory panel view as far as 
expressing the full aroma including 
flaws. This brought up an interesting 
debate when it came to the amount 
of other aromas and flavors we were 
able to perceive using this glass. Still, 
after that particular beer panel, our 
hats went off to Jim — his two years 
of hard work paid off to create an ex-
cellent beer glass resulting an a great 
beer drinking experience.

 
TASTE
A classic beer to taste, partially due 
to its naturally ever-evolving fla-
vor and aroma from batch to batch, 
is the Belgian monolith, Orval. If we 
were focused on our orthonasal sens-

es before with the IPA, gathering and 
analyzing the aromas contributed or 
relinquished with different shaped 
glassware, we honed in on the ret-
ronasal this time. For Orval, we ex-
perimented using a traditional Orval 
branded chalice, a shaker pint, a red 
wine glass, a Teku, a brandy snifter, 
and a Glencairn scotch glass. Using 
the aromatic qualities, be they good 
or bad, of each glass, we noticed a sig-
nificant difference in flavor between  

blind tastings.
From our least favorite, the red 

wine glass, we noticed a stark miner-
ality, especially limestone, with a hint 
of noble hop spice, followed by the 
shaker pint, which although having 
good head retention, lacked the Bret-
tanomyces character, and lent itself to 
more of a dry, catty grape juice flavor 
rather than the beautiful Belgian pale 
ale it is. Next was the brandy snifter, 
which had low carbonation and all our 
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palates saw differently, ranging from 
skunky with high minerality, to bright 
and citrusy with a hint of soapiness, to 
a great hop character with muted Bel-
gian esters. From there we all loved the 
classic style of the Orval chalice and 
noted how it emphasized the beer’s 
Brett and hoppy character, but we were 
split on what we thought was the best 
glass between the Teku and the Glen-
cairn. Both glasses brought Orval to 
a floral, earthy front with a nice hop 
profile and spicy Belgian esters. 

As far as taste was concerned, the 
best glasses were the Teku and Glen-
cairn, however we all agreed as far 
as presentation and nostalgia, re-
gardless of taste, the magnificently 
branded Orval chalice was the pick, 
which brings us to our final reason  
for glassware.

APPEARANCE
Appearance has been a main driving 
force for glassware for over a centu-
ry and a half. New glassware for the 

masses is one of the reasons that drove 
Pilsner’s popularity, as consumers 
saw the crystal brightness, how the 
yellow color kissed the light. Beer’s 
color and appearance is the reason 
dimpled glass steins run from Munich, 
Germany to Los Angeles, California 
during Oktoberfest season, red-hued 
Märzens and amber-yellow Vienna 
lagers sparkling against the facets as 
the top inch (2.5 cm) and lip hold in 
a dense but soft head. Aesthetics can 
make any product sell better, ask any-
one in marketing, and beer is no dif-
ferent. (Orval had our hearts over our 
minds in the aroma section because 
of this!) A glass with an interesting 
shape, maybe some sexy curves, throw 
in a stem and you have the makings of 
an attractive beer glass, depending on 
the beer.

A short stubby stem has the po-
tential to give a glass a sense of so-
phistication while allowing the owner 
to firmly grasp their hand around the 
basin, gently warming it with their 

hand, releasing dark and rich tones of 
the beer, or adversely opposite, allow-
ing the drinker to keep their hand away 
from the basin, keeping the beer cold-
er. A great example of this is an impe-
rial stout served in a snifter or brandy 
glass. Right out of the fridge, this beer 
will provide a soft, dark roast and milk 
chocolate, but this same beer when 
warmed from 40 to 50 °F (4 to 10 °C), 
suddenly turns from a quaint quar-
tet to a full symphony. The crescendo 
of chocolate and dried fruits like rai-
sins and prunes, hints of Sherry, ti-
ramisu-like savoriness, all combine, 
churning around in a glorious fishbowl 
on a pedestal.

In some cases of our little tasting 
experiment, we were pleasantly sur-
prised by how the glassware affected 
the experience of the beer. The best 
beer to use for this subject was Con-
secration from Russian River Brewing, 
using a pint glass — the horror to Vin-
nie Cilurzo — a Teku, a tulip, a Glen-
cairn, a Pilsner glass, and a Cham-

In Belgium, Orval’s beers are always served in the brewery’s specially designed chalices.
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pagne flute. As far as aesthetics, the 
shaker pint fell far away. Although 
the Pilsner glass maintained a slight 
head retention, it did not comple-
ment the ruby red color like the flute, 
which was definitely lacking in aroma 
and taste but looked gorgeous when 
poured. Very untraditional, but based 
on the color, very fitting, the Glencairn 
showed a rich eminence of red tint 
and complemented the beer, giving it 
a rich and decadent quality. Then we 
had the very classic tulip, which makes 
any beer look timeless, but shockingly 
did not do any justice to Consecration, 
making it almost taste dusty and veg-
etal in comparison to the other glass-
es. On a more modern take and with 
growing popularity, the Teku made 
a far standing in all three categories, 
looking refined and elegant while be-
ing utilitarian and enhancing the aro-
matics as well as the flavor.

BEER GLASS DESIGN 
Regardless of how a glass might look 
at first glance, many glasses are de-
signed to be beneficial for every aspect 
of the enhancement of certain styles 
of beer. But, based on the lip of the 
glass, they also control the amount of 
liquid that is physically able to be re-
leased at one time. Shaker pints (oddly 
misnamed as they rarely hold a “pint” 
of liquid) grew in popularity around 
the 1980s and not only were they used 
by the bartender to obviously shake up 
your whiskey drink, but they allowed 
patrons to guzzle sessionable beers 
at a faster rate, allowing bars to sell 
more beer in a faster time. They were 
also cheap, durable, stackable, and 
utilitarian for bars and microbrewer-
ies. In comparison to the shaker pint, 
a Pokal, with its inward tapering, only 
allows the mouth to take in approxi-
mately an ounce (30 mL) at a time in-
stead of multiple ounces at once. The 
amount of liquid naturally restrict-
ed by the glass is an important factor 
in terms of consumption speed when 
it comes to higher ABV beers such as 
double IPAs, scotch ales, and barley-
wines, so the consumer doesn’t go 
“too hard, too fast.”

Stems are usually incorporated 
into glassware as a way to either make 
holding the glass easier, to maintain 

minimum hand contact with the base 
of the vessel for liquid temperature, 
or to increase the ease of swirling the 
liquid in the glass for the beverages’ 
aromatic qualities. In many cases it’s 
a bit of all three. A commonality you 
gather from many, specifically Bel-
gian, glasses is the outward taper-
ing to what we perceive as the classic 
tulip shape. This outward shooting 
lip, nicknamed for its flower-like ap-
pearance, serves a twofold purpose, 
the first of which is head retention 
as the shape allows for the beer head 
to be cradled in the half inch to inch 
of glass (1 to 2.5 cm), and the sec-
ond of which is to allow the aroma of 
the beer to float to the nose better. 

The ease at which you can swish your 
beer in a tulip style glass is tenacious-
ly designed for aromatic beers such 
as Belgians, sours, and noble hop- 
forward beers.

Height of glassware can be another 
factor brought to the table, such as in 
Pilsner and weissbier glasses. Pilsner 
“flutes” came pretty early and became 
quickly the most varied in 19th centu-
ry Europe, with the thin, tall walls of 
the glass showcasing the light-yellow 
color with brilliant lager clarity, and 
a steady stream of bubbles stemming 
from the bottom nucleation to an ef-
fervescent, white head. Meanwhile 
the sturdy, slightly chunky weissbier 
glass, meant to reflect the light against 

Shaker pint: Commonly used for American pale ales, ambers, 
IPAs, but were never designed for beer and it shows in flavor, 
aroma, and overall appearance.

Snifter: Imperial stouts, barleywines, and other rich, dark, and 
high-ABV beverages.

Stein and Bavarian Seidel: Imperial stouts, barleywines, and oth-
er rich, dark, and high-ABV beverages.

Stemmed (Belgian) Tulip: Belgian and aromatic beers. Usually a 
very versatile vessel for most beers as it allows room for sup-
porting the head and holds in aromas wonderfully.

Chalice/goblet: Indicative of classic abbey and Trappist ales.

English Tulip: Most commonly used for Irish stouts such as 
Guinness.

Nonic Pint (or imperial pint):  Used for most English ales, the 
bump allows for glass stability and ease of holding while stand-
ing.

Tapered Pilsner: The base allows for stability while the height 
gives free form of the pale colored beers and thin tapering 
holds in dense but effervescent head.

Weissbier: Designed for wheat beers, especially to hold the 
thick, dense, and creamy head.

Pokal:  Most commonly has a slight inward taper to concentrate 
head, with a stubby stem to keep the beer from being warmed 
by the hands. Most commonly used for bocks, imperial stouts, 
imperial IPAs, tripels, and other strong ABV beers because of 
the small serving size.

COMMON GLASSES/BEER STYLE PAIRINGS
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arms, hop bags, etc.
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FROM HANDLE 

SILICONE COATED  
HANDLES 

For heat protection

WELDED FITTINGS 
• Just like in a brewery all 
welds are ground & polished
• Lower fitting has 1/2" FPT 
threads for attaching pick up 
tubes, false bottoms etc. 

THICK 304 STAINLESS  
CONSTRUCTION

STAINLESS HANDLES 
& RIVETS

For secure lifting

4MM TRI-CLAD  
ALUMINUM BOTTOM
Sandwiched between two 

layers of stainless steel  
eliminates scorching

TWO PIECE, 304  
STAINLESS BALL-VALVE
For easy cleaning

BrewmasterWholesale.com

Or call 1-800-288-8922

For Wholesale Inquiries Please visit

the hazy grandeur of hefeweizens and 
other wheat beers, while allowing the 
wide mouth for a solid three fingers  
of head.

GLASSWARE CARE
Proper glass cleaning, maintenance, 
and storage is fairly simple, as most 
glasses can be rinsed with normal 
dish soap so long as rinsed thorough-
ly to prevent the soap from interfer-
ing with head retention, then dried 
upside down in a rack with allowance 
for plenty of airflow to naturally dry 
the glass. There are more complicat-
ed ways of cleaning your glasses such 
as the three stage method applied 
at restaurants and breweries, which 
is hot soapy water, a thorough rinse 
with cold water and then a 30-second 
sanitizer, which may vary by chemi-
cal manufacturers. But, in most cases 
without excessive hard water, rinsing 
the glass after use and rinsing once 
more before pouring tends to do the 

trick pretty well I’ve found, except in 
cases where lipstick or oils and fats 
from food have gotten in the way. Be-
fore pouring your beer, you may try 
a quick test by sprinkling salt inside 
the glass to test for proper cleaning 
methods. If the salt sticks around the 
glass uniformly, the glass is “beer 
clean,” while oils will prevent the salt 
from sticking in areas. The best ways 
to tell if a glass is “beer clean” is first 
and foremost, are there bubbles on 
the walls of the glass? Does the foam 
from the head lace the beer in con-
centric circles as your drink? If you 
answer yes to both, then your glass is 
beer-clean.

As far as storage goes, the most 
common practice is to keep glasses in 
a closed area such as a cabinet to pre-
vent dust build up in and outside of 
the glass. For my personal preference, 
I like to keep my glasses stored upside 
down to prevent dust build up. Never 
leave your glasses/mugs in the freez-

er, as ice crystals form and will water 
down your beer, not to mention, beer 
should on average be served around 
39–42 °F (4–6 °C) for the best flavor 
and aromatics, depending on the beer 
style. So if you store your beer in your 
fridge, there is really no benefit to 
pouring beer into a cold glass.

RELATED LINKS:
• Learn more about each of the most 
popular beer glasses in this sto-
ry available to BYO digital members: 
https://byo.com/article/choosing-
glassware-to-showcase-your-brew

• Looking for a better a way to keep 
your beer glasses clean without run-
ning to the sink? Try building a glass 
rinser. We’ve got two projects avail-
able to BYO digital members:
https://byo.com/project/build-porta
ble-glass-rinser/ and 
https://byo.com/project/glass-rinser
-a-portable-cup-rinsing-station/
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by Dave Clark & Mike Habrat

Brewing the 
Austrian beer 

style rescued by 
Mexico

ho knew a Vienna-style la-
ger would change my life? The 
year was 1990 and a friend and 
I were on a weekend getaway 

to ride roller coasters at Kings Island 
amusement park outside Cincinna-
ti, Ohio. On the drive there, the skies 
opened and rain came crashing down, 
effectively eliminating the amuse-
ment park from that day’s plans. 
Instead, we spotted a highway sign 
pointing us to a brewery called Olden-
berg, just across the Ohio border in the 
small town of Ft. Mitchell, Kentucky. 
Making mostly German-style beers, 
Oldenberg offered a brewery tour fol-
lowed by a sampling of the beers. One 
sip of their flagship offering, a Vien-
na-style lager named OPV (Oldenberg 
Premium Verum), turned out to be a 

life-changing experience.
From that day forward, I was 

hooked on this thing then called 
“microbrew.” After my initial in-
troduction to OPV, I began to seek 
out new beers anywhere and every-
where. My interest became a passion 
— almost an obsession. Today, I write 
this article as a former profession-
al brewer, a Beer Judge Certification 
Program master judge, and Certified 
Cicerone who is currently authoring a 
beer book about the Phoenix, Arizona 
beer scene. My extensive beer journey 
started with that accidental encoun-
ter with a Vienna lager. If you’ve nev-
er had the pleasure of experiencing 
the style, I suggest you try one. It may 
change your life too.

- Dave Clark

W
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WHAT IS A VIENNA LAGER?
Reddish-amber in color, the bot-
tom-fermented Vienna lager was 
founded in 1841 near the city bearing 
its name. Created by Anton Dreher, 
Brewmaster/Owner of The Schwechat 
Brewery, Dreher’s new approach 
to brewing changed the way people 
thought about beer — but more on 
that later. 

Constructed with a depth of malt 
flavor, subtle hopping, and a clean, 
crisp finish, Vienna lager is a style that 
virtually died out in its land of origin, 
then found a rebirth halfway around 
the world with a whole new interpre-
tation of the style.

Mild bitterness and subtle flavor 
from Bavarian noble hops balance the 
developed malt profile. A lager beer, 
free of esters and other fermentation 
characteristics, this medium-bodied 
and moderately carbonated beer is 
packed with flavor, yet easy drink-
ing and a fantastic complement to  
many dishes.

CREATION OF A NEW STYLE
Klein Schwechat, a town located 
southeast of Austria’s capital city of 
Vienna, was the home of Schwechat 
Brewery since 1796. Owned and op-
erated by Franz Anton Dreher, this 
unassuming brewery produced tradi-
tional beers for the locals. Upon Franz 
Dreher’s untimely death in 1820, 
ownership of the brewery was passed 
along to his young son, Anton Dreher.

It was years before Anton came of 
age and learned the skills needed to 
take over control of the brewery, but 
when he eventually did in 1836, he 
maximized his opportunity. Fully im-
mersing himself in his brewing stud-
ies, Dreher had a passion for learning 
and was always looking for new ways 
to improve through innovation. 

Just as brewers interact with each 
other today to learn new techniques 
and best practices, it was no differ-
ent in Dreher’s day. At his relative-
ly young age, Dreher was more than 
willing to strike up relationships 
with others in the field to hone his 
craft. A kinship was struck with Ga-
briel Sedlmayr, Brewmaster/Owner 
of the Munich-based Spaten Brew-
ery. The two became fast friends and 

often traveled together to learn what 
they could in other brewing centers  
around Europe.

News spread regarding ground-
breaking malt-kilning techniques 
happening in England that produced 
malts that resulted in paler beer styles 
with entirely new flavors. Prior to the 
kilning discovery, beers of this time 
were typically dark colored, often 
made in the dunkel style. Since most 
kilning was done over direct fire, the 
resulting malt was usually dark and 
often smoky. 

It’s been speculated in various 
texts that the two young brewmasters 
performed “covert reconnaissance” 
traveling to England to see what they 
could learn about this new malt-kiln-
ing technique. Whether it was a secret 
mission or simply a case of brewers 
sharing information as they do today, 
the two brewers came away with new 
knowledge that gave them the ability to 
create beers unlike any created in their 
respective homelands previously.

Armed with his new knowledge, 
Dreher and Sedlmayr returned to their 
native lands and learned to kiln Vien-
na and Munich malt, respectively. 

Certain historical time periods 
have seen explosions of progress in 
various fields. The early 1900s were 
known for huge advancements in the 
automobile industry, just as the 1960s 
were notorious for space exploration. 
It was the early 1840s that changed 
the beer landscape forever.

Vienna lager created quite a fol-
lowing at home and abroad. Making 
an immediate impact with its light-
er color, bready, rich maltiness (and 
lack of smoky character), Vienna la-
ger quickly became an overnight sen-
sation in the region. 

Around the same time, Gabri-
el Sedlmayr’s Märzen was making 
waves nearby in Bavaria. Named af-
ter the month in which it was brewed 
(March), Märzen was Sedlmayr’s in-
terpretation of what he learned from 
his trip to Britain. Like Dreher’s Vi-
enna lager, Sedlmayr’s Märzen was an 
instant hit. These new styles opened 
the minds and palates of European 
beer drinkers, which ushered in the 
industry-changing Pilsner beer style 
that debuted in 1842 when German 

Brewmaster Josef Groll introduced 
the beer named after the city in which 
it was created, Plzen. 

In about one year’s time, innovat-
ing brewmasters in three neighboring 
countries created three very non-tra-
ditional beer styles that left a lasting 
impact on the brewing world that still 
resonates to this day. 

As the world’s original pale lager, 
Pilsner was substantially and signifi-
cantly different from all other beer 
styles of the time. However, Vienna 
and Märzen lagers shared many sim-
ilarities. Both styles were malt-dom-
inant, brewed from kilned grains that 
produced melanoidin-rich flavors. 
Both employed locally-grown noble 
hops. Similar in body, carbonation, 
and color, both styles also worked well 
with traditional European cuisine. 

The Märzens of Munich were 
brewed to pack a little bit of a punch, 
with an ABV often falling in the 5.5–
6% range, upwards of a full percent-
age point stronger than the Viennas 
that ranged from 4.7%–5.5%. Brewers 
of Vienna had a slightly heavier hand 
when it came to flavor hop additions 
with bitterness levels approaching 
30 IBU. Märzens often landed around 
20 IBUs and peaked at 25. The slight-
ly drier Vienna malt and extra 5 IBUs 
created a beer with a crisper finish 
compared to some lingering sweet-
ness in the Märzen. 

Many modern day examples of Vi-
enna lagers, especially those brewed 
in Mexico, are not decocted and em-
ploy adjuncts, usually corn, resulting 
in an entirely different character than 
the rich, malt-derived flavors origi-
nally intended by Anton Dreher. Re-
lying on the adjuncts for much of the 
flavor profile, these beers are typical-
ly sweeter and lighter in body, with 
much less developed malt flavor.

VIENNA LAGER IN THE 
NEW WORLD
Vienna lager was like a shooting star 
in its home country. Instantly be-
coming the drink of choice for locals, 
it would soon thereafter defer to the 
much more popular Pilsner, and to a 
lesser degree Märzen, before essen-
tially disappearing in its homeland 
about 60 years after its creation. 
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The rise of popular pale styles such 
as Pilsner, helles, and Dortmunder 
began to de-emphasize the prefer-
ence for the toasted malt character 
found in Vienna lagers in favor of a 
lighter, grainy flavor.

Besides beer drinkers’ shifting 
palates, changes in brewing prac-
tice also contributed to the decline of 
Vienna lagers. Anton Dreher main-
tained high standards for the ingredi-
ents used in his beers. At the time, it 
was quite common to use lower qual-
ity barley in the production of colored 
malts like Vienna. Dreher refused to 
accept this practice in his brewery, 
resulting in higher quality beer and 
continued popularity. 

After Dreher’s death, sourcing 
quality malts became more of a luxury 
rather than a requirement, resulting 
in Austrian brewers adopting lower 
quality malts in favor of higher prof-
it margins. This practice can also be 
attributed to the decline of consumer 
interest in Vienna lagers.

Destined to become an extinct 
style, it took some political upheav-
al halfway across the world to ser-
endipitously revive the Vienna style 
in a newly-imagined, adjunct-laden 
take on the style commonly known as 
Mexican lager.

By the late 19th century, immigra-
tion to the United States had grown 
significantly with Europeans drawn 
by the freedoms and opportunities 
offered in the New World. The decline 
of the Austrian empire and its rebirth 
as a dual monarchy consisting of co-
equal Austrian and Hungarian states 
in 1867 contributed to an exodus of 
people from the region. The French 
Intervention in Mexico resulted in 
the Archduke of Austria, Ferdinand 
Maximilian Josef Habsburg, being in-
stalled as emperor and opened a sec-
ond front of Austrian immigrants to  
Central America.

Some of those leaving Austria were 
the very brewers that contributed 
to the history of Vienna-style beers. 
Many settled in the American South-
west and Mexico looking to employ 
their brewing traditions in an area 
devoid of an established brewing cul-
ture as found in the more developed 
areas of the United States East Coast. 
These immigrant brewers attempted 
to recreate their beloved beer styles in 
this new, warmer climate but without 
much success. Lacking an abundance 
of natural ice, especially in the South-
west United States, lager beer quality 
suffered until refrigeration became 
more widespread in the 1880s.

Santiago Graf, an immigrant 
brewer, founded a brewery in the 
hills of Toluca, Mexico. Realizing the 
futility of employing lager brewing 
practices, he settled on creating beers 
with top fermenting ale yeast. This 
process resulted in the first quali-
ty beers produced in the southwest. 
Eventually, Graf invested in an ab-
sorption ice machine that he import-
ed from Germany to focus on creating 
lagers, including a reinterpretation of 
the Vienna style, in the New World.

Much like Anton Dreher, Graf be-
lieved in using the finest quality in-
gredients in the production of his 
beers. Forgoing American hops due 
to their reputation for harsh flavors, 
he imported his hops and malts from 
Europe. His use of high-quality in-
gredients coupled with modern re-
frigeration yielded lagers that Mexico 
had not experienced before and they 
quickly became popular.

Graf is credited with incorporat-
ing a small amount of black malt in 
his Vienna lagers, resulting in a ver-
sion on the darker end of the style’s 
spectrum. Modern day Mexican ver-
sions have become lighter and sweet-
er due to the increased use of adjuncts 
in the grist. It is likely adjunct usage 
was incorporated into these modern 

The Vienna lager was created near Vienna, Austria by Anton Dreher, Brewmaster at The Schwechat Brewery in 1841.

Ph
ot

o 
by

 S
hu

tt
er

st
oc

k



54 JANUARY-FEBRUARY 2019    BREW YOUR OWN

	 			 

DEVILS BACKBONE 
BREWING CO.’S 
VIENNA LAGER CLONE
(5 gallons/19 L, all-grain) 
OG = 1.050  FG = 1.011
IBU = 18  SRM = 10  ABV = 5.1%

The gold standard for Vienna lagers 
in North America, known for its 
smooth, malty finish and drinkabil-
ity. This beer from Devils Backbone 
(Roseland, Virginia) has won gold 
at the Great American Beer Festival 
three times since 2012, plus numer-
ous other accolades.

INGREDIENTS 
4.1 lbs. (1.9 kg) Pilsner malt
4.1 lbs. (1.9 kg) Vienna malt
1.25 lbs. (0.57 kg) dark Munich 	
   malt
1.25 lbs. (0.57 kg) Weyermann 	
   Caraamber® malt (26 °L)
3.75 AAU German Northern Brewer 	
   hops (60 min.) (0.5 oz./14 g at 
   7.5% alpha acids)
1.75 AAU Czech Saaz hops 
   (20 min.) (0.5 oz./14g at 3.5%
   alpha acids)
Imperial L17 (Harvest) or Omega 	
   Yeast OLY-114 (Bayern Lager) 	
   or Mangrove Jack’s M76 
   (Bavarian Lager) yeast
3⁄4 cup corn sugar (if priming)

STEP BY STEP 
With a loose 3-to-1 water-to-grist 
ratio (~1.5 qts./lb.), conduct a pro-
tein rest at 125 °F (52 °C), holding 
for 30 minutes. Raise temperature 
to 147 °F (64 °C) and hold for 30 
minutes for beta amylase rest. 

Raise temperature to 162 °F (72 
°C) for 30 more minutes to convert 
alpha amylase. Mash out for ten 
minutes at 170 °F (77 °C). Recircu-
late until clear, then sparge until 
you collect about 7 gallons (26.5 
L) of wort. Boil for 90 minutes, 
adding hops as indicated. If you 
choose to add clarifiers such as 
Whirlfloc or Irish moss, do so with 
15 minutes remaining in the boil.

Chill to 52 °F (11 °C) then pitch 
ample amount of healthy yeast. 
Oxygenate thoroughly. Allow tem-
peratures to rise to 54–54.5 °F (12 
°C) during the main fermentation 
period. When fermentation is 
about two-thirds complete, raise 
temperatures to 56 °F (13 °C) to 
finish fermenting remaining sug-
ars. At end of fermentation, let rise 
to 57 °F (14 °C) for diacetyl rest. 
Seven to 10 days after pitching. 
Start cooling 2 °F (1 °C) per day 
until you reach a temperature 
between 42–44 °F (6–7 °C). Rack 
off the yeast and transfer to a 
secondary for aging. Crash cool to 
lagering temperatures between 
28–34 °F (-2 °C to 1 °C). Lager for 
a minimum of two weeks, but the 
beer will benefit from a lagering 
period of four weeks or more. 
Force carbonate to 2.5 volumes or 
prime and bottle condition. 

DEVILS BACKBONE 
BREWING CO.’S 
VIENNA LAGER CLONE 
(5 gallons/19 L, partial mash) 
OG = 1.050  FG = 1.011
IBU = 18  SRM = 10  ABV = 5.1%

INGREDIENTS 
2 lbs. (0.9 kg) Vienna malt
1.25 lbs. (0.51 kg) dark Munich 	
   malt
1.25 lbs. (0.51 kg) Weyermann 	
   Caraamber® malt (26 °L)
2.3 lbs. (1 kg) Briess Pilsen dried 	
   malt extract
1 lb. (0.45 kg) Briess Goldpils® 
   Vienna dried malt extract
3.75 AAU German Northern Brewer 	
   hops (60 min.) (0.5 oz./14 g at 

   7.5% alpha acids)
1.75 AAU Czech Saaz hops 
   (20 min.) (0.5 oz./14g at 3.5%
   alpha acids)
Imperial L17 (Harvest) or Omega 	
   Yeast OLY-114 (Bayern Lager) 	
   or Mangrove Jack’s M76 
   (Bavarian Lager) yeast
3⁄4 cup corn sugar (if priming)

STEP BY STEP 
Heat 2 gallons (7.6 L) of water 
to 157 °F (69 °C) and place large 
steeping bag containing the 
crushed grains into a 5-gallon 
(19-L) pot. Submerge the bag and 
stir grains to ensure sufficient 
hydration. Mash for 45 minutes 
targeting a mash temperature of 
149 °F (65 °C). Remove bag from 
pot and wash grains with enough 
170 °F (77 °C) water to collect 2.5 
gallons (9.5 L) of wort. 

Top off kettle with water to 
make 3 gallons (11 L) and add  
1 lb. (0.45 kg) of Pilsen dried malt 
extract to improve hop isomeri-
zation. Boil wort for 60 minutes, 
adding hops according to the 
schedule. Add remaining malt ex-
tract in the last 15 minutes of the 
boil. If you choose to add clarifiers 
such as Whirlfloc or Irish moss, do 
so with 15 minutes remaining in 
the boil. 

Chill to 52 °F (11 °C) then top 
off wort with pre-chilled water 
to bring volume up to 5 gallons 
(19 L). Pitch ample amount of 
healthy yeast. Oxygenate thor-
oughly. Allow temperatures to rise 
to 54–54.5 °F (12 °C) during the 
main fermentation period. When 
fermentation is about two-thirds 
complete, raise temperatures to 
56 °F (13 °C) to finish fermenting 
remaining sugars. At end of fer-
mentation, let rise to 57 °F (14 °C) 
for diacetyl rest. 

Follow the lagering and pack-
aging instructions outlined in the 
all-grain version of this recipe.
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MARKET GARDEN 
BREWERY’S BOSS 
AMBER LAGER CLONE
(5 gallons/19 L, all-grain) 
OG = 1.054  FG = 1.014
IBU = 30  SRM = 11  ABV = 5.2%

A traditional Vienna-style lager that 
has a semi-dry, toasted malt finish. 
A great session beer and a menu 
mainstay since Market Garden 
Brewery’s opening in Cleveland, 
Ohio in 2011.

INGREDIENTS 
8 lbs. (3.6 kg) Vienna malt
2.5 lbs. (1.1 kg) dark Munich malt 	
   (20 °L)
1 lb. (0.45 kg) biscuit malt
0.5 lb. (0.22 kg) acidulated malt
5 AAU Hallertau Tradition hops 	
   (60 min.) (1 oz./28g at 5% alpha 	
   acids)
2.5 AAU Hallertau Tradition hops 	
   (20 min.) (0.5 oz./14 g at 5% 	
   alpha acids)
3.25 AAU Hallertau Tradition hops 	
   (10 min.) (0.65 oz./18 g at 5% 	
   alpha acids)
1 oz. (28 g) Hallertau Tradition 	
   hops (0 min.) 
White Labs WLP830 (German 	
   Lager) or Wyeast 2124 
   (Bohemian Lager) or Saflager 
   W-34/70 yeast
3⁄4 cup corn sugar (if priming)

STEP BY STEP 
Using high-quality malts and a 
grist of 3-to-1 water-to-grain 
weight ratio (~1.5 qts/lb), perform 
a step mash beginning with a 

131 °F (55 °C) protein rest. Each 
step should be about 20 minutes. 
Raise temperature to 145° F 
(63 °C) to convert beta amylase 
before raising to 158 °F (70 °C) for 
alpha amylase conversion. Finally, 
mash out at 170 °F (77 °C). Sparge 
with 5 gallons (19 L) of water at 
170 °F (77 °C) and collect 6.75 
gallons (25.5 L) of wort.

Boil for 75 minutes. If you 
choose to add any fining agents 
such as Whirlfloc or Irish moss, do 
so with 10 minutes remaining in 
the boil. At flameout, whirlpool 
the beer and add the final hop 
addition. Give the wort a long stir 
and let settle for 10 minutes. Chill 
rapidly to 52 °F (11 °C). Pitch the 
yeast and oxygenate thoroughly. 

Ferment at 52 °F (11 °C) for 
seven days before raising tem-
perature to 56–60 °F for a 2-day 
diacetyl rest. Once complete, 
slowly drop the temperature a 
few degrees per day until reach-
ing 40 °F (4 °C) over the course 
of a week. Once 40 °F (4 °C) is 
achieved, drop the temperature to 
30 °F (-1 °C) for cold conditioning. 
Lager the beer for four weeks. 
Force carbonate to 2.5 volumes 
or prime and bottle condition. If 
bottle conditioning, leave the beer 
at 70–75 °F (21–24 °C) for about 
two weeks.

MARKET GARDEN 
BREWERY’S BOSS 
AMBER LAGER CLONE 
(5 gallons/19 L, partial mash) 
OG = 1.054  FG = 1.014
IBU = 30  SRM = 11  ABV = 5.2%

INGREDIENTS 
1 lb. (0.45 kg) Vienna malt
2 lbs. (0.91 kg) dark Munich malt
   (20 °L)
1 lb. (0.45 kg) biscuit malt
4 lbs. (1.8 kg) Briess Goldpils® 
   Vienna dried malt extract
5 AAU Hallertau Tradition hops 	
   (60 min.) (1 oz./28g at 5% alpha 	
   acids)
2.5 AAU Hallertau Tradition hops 	

   (20 min.) (0.5 oz./14 g at 5% 	
   alpha acids)
3.25 AAU Hallertau Tradition hops 	
   (10 min.) (0.65 oz./18 g at 5% 	
   alpha acids)
1 oz. (28 g) Hallertau Tradition 	
   hops (0 min.) 
White Labs WLP830 (German 	
   Lager) or Wyeast 2124 
   (Bohemian Lager) or Saflager 
   W-34/70 yeast
3⁄4 cup corn sugar (if priming)

STEP BY STEP 
Heat 2 gallons (7.6 L) of water 
to 161 °F (72 °C) and place large 
steeping bag containing the 
crushed grains into a 5-gallon  
(19-L) pot. Submerge the bag and 
stir grains to ensure sufficient 
hydration. Mash for 45 minutes 
targeting a mash temperature of 
149 °F (65 °C). Remove bag from 
pot and sparge with 170 °F (77 °C) 
water to collect 2.25 gallons  
(9.5 L) of wort. 

Top off kettle with water to 
make 3 gallons (11 L) and stir in 
2 lbs. (0.91 kg) of the Vienna malt 
extract. Adding this amount of ex-
tract here will improve the isomer-
ization of the bittering hops. When 
the extract is dissolved, bring to a 
boil for 60 minutes, adding hops 
according to the schedule. If you 
choose to add any fining agents 
such as Whirlfloc or Irish moss, 
do so with 10 minutes remaining 
in the boil. Add remaining malt 
extract in the last 15 minutes of 
the boil. 

At flameout, add the final hop 
addition, then give the wort a long 
stir and let settle for 10 minutes.. 
Cool wort to 52 °F (11 °C) and rack 
to fermenter. Top off wort with 
pre-chilled water to bring volume 
up to 5 gallons (19 L). Oxygenate 
thoroughly and pitch yeast.

Follow the fermentation, la-
gering, and packaging instructions 
outlined in the all-grain version of 
this recipe.
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MCFATE BREWING 
CO.’S VIENNA LAGER 
CLONE
(5 gallons/19 L, all-grain) 
OG = 1.052  FG = 1.011
IBU = 27  SRM = 7.5  ABV = 5.5%

A lighter, Mexican amber interpreta-
tion of the traditional Vienna-style 
lager from McFate Brewing Co. in 
Scottsdale, Arizona.

INGREDIENTS 
6.4 lbs. (2.9 kg) Weyermann Pilsner 	
   malt 
3.5 lbs. (1.6 kg) Weyermann Vienna 	
   malt
2.25 oz. (64 g) acidulated malt
6 oz. (172 g) dextrose corn 	
   sugar
1 oz. (28 g) Weyermann Carafa® 	
   Special III (600 °L)
6.4 AAU Warrior hops (60 min.) 	
   (0.4 oz./11 g at 16% alpha acids)
1 oz. (28 g) Czech Saaz hops 
   (0 min.)
1⁄2 tsp. Irish moss or Whirlfloc 
   (15 min.)
White Labs WLP830 (German 	
   Lager) or Wyeast 2124 
   (Bohemian Lager) or Saflager 
   W-34/70 yeast
3⁄4 cup corn sugar (if priming)

STEP BY STEP 
Using a very loose mash with a 
4-to-1 water to grain weight ratio 
(~1.9 qts./lb.), target a mash tem-
perature of 150 °F (66 °C) and 
perform a single-infusion mash 
for 30 minutes or until proper 
conversion has occurred. Recircu-

late your wort through the grain 
bed until clear then sparge with 
a maximum of 3 gallons (11 L) 
of sparge water. The loose mash 
should provide a majority of the 
water needed. If your runoff goes 
above a pH of 5.5, add water to 
top off instead of running the risk 
of pulling any astringency from 
the spent grain bed.

Boil for 90 minutes, adding 
hops and fining agents as indi-
cated. At flameout, rapidly chill 
the wort to 48 °F (9 °C) and pitch 
plenty of healthy yeast. Oxygenate 
thoroughly. Keep at 48 °F (9 °C) 
for 4 days, then raise to 54 °F  
(12 °C) for a diacetyl rest for about 
6 days. Not only will this take care 
of any diacetyl issues, the elevated 
temperatures will help ferment 
some remaining sugars, giving 
the beer a slightly drier character. 
Starting on day 11, lower the tem-
perature 2 °F (1 °C) per day until 
reaching 40 °F (4 °C). Hold it at 
this temperature for 7 days then 
drop it to 32 °F (0 °C) for transfer 
to keg to drop out any additional 
yeast still in suspension. 

Force carbonate to 2.5 volumes 
or prime and bottle condition 
leaving the bottles at 70–75 °F 
(21–24 °C) for two weeks to prop-
erly condition. Serve in a Pilsner 
glass at approximately 45–48 °F 
(7–9 °C).

 

MCFATE BREWING 
CO.’S VIENNA LAGER 
CLONE
(5 gallons/19 L, 
extract with grains) 
OG = 1.052  FG = 1.011
IBU = 27  SRM = 7.5  ABV = 5.5%

INGREDIENTS 
3.5 lbs. (1.6 kg) Briess Pilsen dried 	
   malt extract
2 lbs. (0.9 kg) Briess Vienna dried 	
   malt extract
6 oz. (172 g) dextrose corn 	
   sugar
1 oz. (28 g) Weyermann Carafa® 	
   Special III

6.4 AAU Warrior hops (60 min.) 	
   (0.4 oz./11 g at 16% alpha acids)
1 oz. (28 g) Czech Saaz hops 
   (0 min.)
1⁄2 tsp. Irish moss or Whirlfloc 
   (15 min.)
White Labs WLP830 (German 	
   Lager) or Wyeast 2124 
   (Bohemian Lager) or Saflager 
   W-34/70 yeast
3⁄4 cup corn sugar (if priming)

STEP BY STEP 
Place crushed de-bittered Carafa® 
III malt into a steeping bag and 
submerge in 2.5 gallons (9.5 L) of 
water as the water heats up. Re-
move steeping grains when water 
temperature reaches 155 °F  
(68 °C). Remove pot from heat 
and add 3 lbs. (1.4 kg) of the 
Pilsen malt extract, stirring well. 
Add water to boil kettle to bring 
volume up to 3.5 gallons (13.2 L). 
Resume heating brew kettle and 
boil for 60 minutes, adding hops 
and fining agents according to the 
ingredient list. Add remaining malt 
extract and corn sugar in the last 
15 minutes of the boil. Cool wort 
to 48 °F (9 °C) and rack to fermen-
ter. Top off wort with pre-chilled 
water to bring volume up to 5 gal-
lons (19 L). Oxygenate thoroughly 
and pitch yeast. 

Keep at 48 °F (9 °C) for 4 days, 
then raise to 54 °F (12 °C) for a dia-
cetyl rest for about 6 days. Not only 
will this take care of any diacetyl 
issues, the elevated temperatures 
will help ferment some remaining 
sugars, giving the beer a slightly 
drier character. Starting on day 11, 
lower the temperature 2 °F (1 °C) 
per day until reaching 40 °F (4 °C). 
Hold it at this temperature for 7 
days then drop it to 32 °F (0 °C) for 
transfer to keg to drop out any ad-
ditional yeast still in suspension. 

Force carbonate to 2.5 volumes 
or prime and bottle condition 
leaving the bottles at 70–75 °F 
(21–24 °C) for two weeks to prop-
erly condition. Serve in a Pilsner 
glass at approximately 45–48 °F 
(7–9 °C).
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PEDAL HAUS 
BREWERY’S MEXICAN 
AMBER LAGER CLONE
(5 gallons/19 L, all-grain) 
OG = 1.048  FG = 1.008
IBU = 17  SRM = 6  ABV = 5.2%

A traditional Vienna-style lager with 
a delicate malt balance from Pedal 
Haus Brewery in Tempe, Arizona.

INGREDIENTS 
5.25 lbs. (2.4 kg) Weyermann 
   Vienna malt
4.5 lbs. (2 kg) Weyermann Pilsner 	
   malt
3 oz. (85 g) Weyermann 
   Caramunich® III malt (56 °L)
1 oz. (28 g) Weyermann 
   Carafoam® malt
0.15 oz. (4.25 g) Weyermann 
   Carafa® III malt
3 AAU German Hallertau Tradition 	
   (70 min.) (0.5 oz./14 g at 6% 	
   alpha acids)
3 AAU German Hallertau Tradition 	
   (20 min.) (0.5 oz./14 g. at 6% 	
   alpha acids)
1⁄2 tsp. Irish moss (15 min.) 
White Labs WLP830 (German 	
   Lager) or Wyeast 2124 
   (Bohemian Lager) or Saflager 
   W-34/70 yeast
3⁄4 cup corn sugar (if priming)

STEP BY STEP 
If possible, use soft or reverse os-
mosis water. Target a protein rest 
at 121 °F (49 °C) for 20 min., raise 
to 147 °F (64 °C) for 20 min., then 
154 °F (68 °C) for 20 min., then 
170 °F (77 °C). Target 4.5 to 5 

gallons (17 to 19 L) of water in the 
mash. Collect ~5.6 gallons (21 L) 
in the kettle and boil for 70 min-
utes. Conduct a vigorous boil to 
maximize evaporation. Add kettle 
finings at 15 minutes. At flame-
out, allow to rest and whirlpool 
gently for 20 minutes. If you have 
an immersion chiller, it’s good to 
drop the temperature to limit the 
Dimethyl Sulfide (DMS) production 
and coagulate the proteins but 
don’t go below 180 °F (82 °C) if 
the kettle is open to the environ-
ment. Cool to 48 °F (9 °C), aerate, 
and pitch yeast.

Allow temperature to rise to 
52 °F (11 °C) during fermentation. 
After gravity has been terminal for 
over a week and has no diacetyl 
detectable using a forced diacetyl 
test, gradually drop the tempera-
ture to 43 °F (6 °C) and lager 3–4 
weeks. Drop the temperatures 
slowly so the yeast is not stressed 
or put to sleep. Force carbonate  
or bottle condition to 2.5 volumes.

PEDAL HAUS 
BREWERY’S MEXICAN 
AMBER LAGER CLONE 
(5 gallons/19 L, partial mash) 
OG = 1.048  FG = 1.008
IBU = 17  SRM = 6  ABV = 5.2%

INGREDIENTS 
2 lbs. (0.91 kg) Weyermann Vienna 	
   malt
1 lb. (0.45 kg) Weyermann Pilsner 	
   malt
3 oz. (85 g) Weyermann 
   Caramunich® III malt (56 °L)
1 oz. (28 g) Weyermann 
   Carafoam® malt
0.15 oz. (4.25 g) Weyermann 
   Carafa® III malt
1.5 lbs. (0.68 kg) Briess Pilsen 	
   dried malt extract
1.2 lbs. (0.54kg) Briess Goldpils® 	
   Vienna dried malt extract
3 AAU German Hallertau Tradition 	
   (70 min.) (0.5 oz./14 g at 6% 	
   alpha acids)
3 AAU German Hallertau Tradition 	
   (20 min.) (0.5 oz./14 g. at 6% 	

   alpha acids)
1⁄2 tsp. Irish moss (15 min.) 
White Labs WLP830 (German 	
   Lager) or Wyeast 2124 
   (Bohemian Lager) or Saflager 
   W-34/70 yeast
3⁄4 cup corn sugar (if priming)

STEP BY STEP 
Heat 2 gallons (7.6 L) of water to 
157 °F (69 °C) and submerge large 
steeping bag with the crushed 
grains. Mash for 45 minutes at 149 
°F (65 °C). Remove bag and sparge 
with 170 °F (77 °C) water to col-
lect 2.5 gallons (9.5 L) of wort. 

Top off kettle with water to 
make 3 gallons (11 L) and add the 
Pilsen dried malt extract. Boil wort 
for 60 minutes adding hops ac-
cording to the schedule. Add Gold-
pils® malt extract in the last 15 
minutes of the boil. Follow the re-
maining all-grain instructions with 
an exception to top off fermenter 
with pre-chilled water after cool-
ing and transferring wort to bring 
volume up to 5 gallons (19 L).

TIPS FOR SUCCESS:
“There is some debate to the value 
of a protein rest and a great beer 
can be made either way. We do it 
and we found pleasant benefits 
that the wort gained through the 
heating process while ramping. If 
your mash tun doesn’t have a heat 
source, consider decocting to ramp 
up as it will add a color and aroma 
that is outstanding for the style.”

“During the 3–4 week lagering 
period, the acetaldehyde and the 
sulfur will reduce. The acetalde-
hyde will come back up a little 
during packaging due to oxygen 
so lager longer than you think 
you need to. We force carbonate 
post-filtration but you can bottle 
during the beginning of the lager 
phase using some priming sugar 
and some fresh lager yeast allow-
ing the beer to mature and car-
bonate in the bottles on their side 
at a controlled temperature.”

 - Pedal Haus Beer Director 
Derek “Doc” Osborne
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versions as both a cost savings and 
method to increase drinkability.

In the burgeoning American craft 
beer movement begun in the 1980s, 
brewers revived classic Old World 
beer styles, including Vienna lager, 
in an attempt to diversify the bland 
macro lager landscape that existed 
at the time. One of the most popular 
and prolific Vienna lagers to come 
out of this revival is Samuel Adams  
Boston Lager. 

New craft breweries continue to 
find inspiration in traditional lagers 
with many producing Vienna styles. 
Many “classic examples” of Vienna 
lagers known today are of American 
or Mexican origin. Popular Ameri-
can examples include Great Lakes 
Brewing Eliot Ness, Devil’s Backbone 
Vienna Lager, and Sierra Nevada Vi-
enna. Popular Mexican examples in-
clude Negra Modelo Lager, Victoria, 
and Dos Equis Amber.

BREWING VIENNA LAGER
The malt bill is based around Vien-
na malt, first and foremost. At the 
brewer’s discretion, the base of Vien-
na can be augmented with the use of 
Pilsner malts and smaller percentag-
es of character malts such as Caravi-
enne®, Caramunich®, Caraamber®, 
Carafa®, dark Munich, or even small 
amounts of wheat. 

The hops are meant to comple-
ment the complex character of the 
Vienna malt, giving the beer a crisp 
dryness that is refreshing on the 
palate. Low alpha German or Czech 
noble hops suffice. A moderate hop 
bitterness addition and a light-
er flavor hop addition creates the  
necessary character.

The key to a good Vienna is bal-
ance between the flavorful malt char-
acter and a palate-friendly, medium 
body that produces an ease of drink-
ability. Decoction will produce a de-
sired, deep malt character for brewers 
willing to go through the time and 
trouble. Otherwise, additions of Car-
avienne, Caramunich, or Melanoidin 
malts can replicate that character to 
some degree.

Employing a double decoction 
makes sense starting in the lower 
beta-amylase range of about 144 °F 

(62 °C). Take about a third of the 
thickest part of the mash and boil it 
for 20 minutes, then reintroduce into 
the main mash, effectively raising 
the temperature to 154 °F (68 °C) for 
alpha amylase conversion. Perform a 
second decoction for another 20 min-
utes. Reintroducing the second de-
coction should help you achieve a 168 
°F (76 °C) mash out temperature.

For those who may only have the 
ability to work with a single infusion 
mash, attain a temperature on the 
lower side of the mash range to ensure 
significant beta-amylase conversion 
to enhance full fermentability, 149–
150 °F (65 C) will work just fine. Mash 
for at least 30 minutes, or until you’ve 
confirmed that all starches have been 
converted through an iodine test. Raise 
to 168 °F (76 C) for mash out, collect 
wort, and finish by sparging. Sparge 
with water that has a lower pH to avoid 
any possibility of tannin extraction.

This style of beer benefits from 
a very loose mash, with a water-to-
grain ratio of about 3-to-1. This way, 
most of your wort comes from the ini-
tial mash and requires a much shorter 
sparge period. 

Fresh, viable German lager yeast 
is the clear choice at a pitching rate 
at least double that of an ale. Chill 
the wort quickly to 48–50 °F (9–10 °C), 
pitch yeast, and oxygenate thorough-
ly. It’s acceptable to let temperatures 
rise a few degrees during primary fer-
mentation. Once activity slows, let the 
beer free rise to 56 °F (13 °C) to begin a 
diacetyl rest. After about two weeks of 
total fermentation time, slowly lower 
the temperatures about 2 °F (1 °C) per 
day until you reach 40 °F (4 °C). At this 
time, transfer into a lagering vessel 
and lower to a good lagering tempera-
ture of about 34 °F (1 °C) or lower. Giv-
ing the beer a solid four weeks of lager-
ing time will help develop the complex 
flavors of the beer while providing a 
very clear, reddish-amber beer. 

Carbonation for Vienna lagers 
should be about 2.5 volumes to ac-
centuate the crispness and drink-
ability of the beer. Vienna lagers are 
best served at 45 °F (7 °C) in nonic 
pints or Pilsner glasses, which ac-
centuate the best characteristics of 
the beer. A wonderful complement 

to many different cuisines, the style 
pairs perfectly with wienerschnitzel, 
bratwurst, roasted chicken, or even 
pepperoni pizza. Wearing lederhosen 
or a dirndl while consuming Vienna 
lagers is not required, but certainly 
adds to the experience.

THE PROS WEIGH IN
Arguably the most true-to-style 
version of a traditional Vienna lager 
comes from Brewmaster Jason Oliver 
of Virginia’s Devils Backbone Brewing 
Company. Falling in love with lagers 
while attending UC-Davis in 1998, 
the history major revered the way 
classic lagers were ingrained in the 
Germanic and Czech cultures. Hav-
ing brewed at two German-inspired 
breweries prior to joining Devils 
Backbone, Oliver’s gravitation toward 
German brews came naturally. Look-
ing to brew a variation on the more 
common Märzen style, Oliver crafted 
his award-winning Vienna Lager. “I 
thought Viennas were a little leaner, 
crisper and slightly less ABV; they 
give you a lot but don’t take anything 
from you,” Oliver said. 

Oliver employs a step mash, be-
ginning at protein-rest mash tem-
peratures, then immediately heat-
ing to activate beta amylase. This is 
followed by raising the temperature 
again to activate alpha amylase before 
mashing out. 

Oliver carbonates his beer through 
spunding, a traditional practice of 
capturing natural carbonation by 
trapping escaping CO2 during fer-
mentation. Employed in all of Dev-
ils Backbone’s beers, spunding is 
activated when fermentation is 2⁄3 

complete. At that point, the escape 
valve is sealed, capturing remaining 
CO2. Allowing the beer to rise an-
other 1–2 °F (0.5–1 °C) after the cap is 
placed results in the right amount of  
natural carbonation. 

A rule of thumb Oliver employs 
during fermentation is to maintain 10 
days over 50 °F (10 °C). “Fermentation 
(is) like a bell-shaped curve, ten days 
over 10 °C (50 °F) is a good marker to 
go for,” he said.

Andy Tveekrem has held the title 
of Brewmaster throughout his ca-
reer, getting his start at Great Lakes 
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Brewing Company in Cleveland, Ohio 
before heading to Maryland to run 
the operations at Frederick Brewing 
Company and Dogfish Head Brewing 
Company in Delaware. Andy came 
back to Cleveland and co-founded 
Market Garden Brewery, virtually 
across the street from the brewery 
where he got his start. 

“I love Vienna lagers because 
they have a beautiful depth of color 
and flavor. It’s one of the best beer 
styles for pairing with food since it 
is balanced between malt and hop 
flavor, and the malt flavors are rich 
in toasty, biscuity character. For our 
Boss Amber Lager, I wanted to create 
a beer that would be distinct from our 
neighbor across the street (The Eliot 
Ness Amber at Great Lakes Brewing 
Company). Boss Amber is lower in 
alcohol and has a drier, more toasted 
malt finish. It’s a great session beer,” 
said Tveekrem. 

Andy has a few preferential ingre-
dients that give his beer its unique 
quality, including adding 9.5% biscuit 
malt to the grist. “Biscuit malt is a 
highly flavorful malt that needs to be 
used judiciously to avoid taking over 
the malt profile. But when used prop-
erly, it lends a nice . . . drum roll . . . 
biscuity note,” he said. 

He has a very specific preference 
for hops, as well. “Originally, we used 
Saaz hops but now we use Hallertau 
Tradition sourced from the Euring-
er family hop farm in the Hallertau 
region. The target is 30 IBU for bit-

terness and these hops provide a nice 
residual hop flavor and aroma that 
perfectly complements the malt fla-
vor,” said Tveekrem. 

It’s an interesting contrast com-
paring the 30 IBUs in Tveekrem’s rec-
ipe with Oliver’s malt-forward 18 IBU 
— two numbers that fall on each end 
of the acceptable range for the style.

On the other side of the country, 
two Phoenix, Arizona area breweries 
compete regularly for local suprema-
cy. McFate Brewing of Scottsdale and 
Pedal Haus Brewery of Tempe both 
make outstanding interpretations of 
the style. 

Using Weyermann products, 
namely a combination of Pilsner and 
Vienna malts, McFate’s Head Brewer 
Adam Schmeichel produces a light, 
easy-drinking Vienna in the modern 
Mexican style. Schmeichel believes 
the beauty of a Mexican-style Vienna 
lager is that it’s “way less of every-
thing” compared to a traditional Vi-
enna. “The beers have similar color-
ing, but quite a bit less of the toasty/
caramel malt background. In Arizona, 
a Mexican-version is the better option 
since it’s lighter in body compared to 
a traditional Vienna lager,” he said. 

The style, he says, takes careful 
attention during fermentation. “Con-
trolling temperature is key . . . Keep-
ing it between 48–50 °F (9–10 °C) is 
the sweet spot. Once you get past 52 °F  
(11 °C) you start to introduce fruity 
character into the beer,” he said.

Arguably the Phoenix area’s most 

revered brewer, Derek “Doc” Os-
borne, crafts a masterful Vienna la-
ger at Tempe’s Pedal Haus Brewery, a 
popular brewpub located in the heart 
of Arizona State Sun Devil coun-
try. Marketed as a Mexican lager but 
brewed more like a traditional Vienna, 
Osborne starts with a soft-water pro-
file and employs a step-mash starting 
with a protein rest before steps for 
beta and alpha-amylase conversion. 

“There is some debate to the val-
ue of a protein rest and a great beer 
can be made either way. We do it and 
we found pleasant benefits that the 
wort gained through the heating pro-
cess while ramping. If your mash tun 
doesn’t have a heat source, consider 
decocting to ramp up as it will add a 
color and aroma that is outstanding for 
the style. If you do a single infusion, 
plan to use a little more Carafa® III 
and Caramunich® III,” Osborne said. 

SOURCES:
• Classic Beer Style Series: Vienna-
Marzen-Oktoberfest. Fix, George & 
Laurie; 1991.
• Designing Great Beers. Daniels, Ray; 
2000.
• The Brewmaster’s Table. Oliver, Gar-
rett; 2003.
• Vienna Lager. Dornbusch, Horst; 
Brew Your Own May. June 2009.
• Wikipedia “Second French Inter-
vention in Mexico.”
• Craft Beer & Brewing Magazine
https://beerandbrewing.com/dic
tionary/XxnNomotRl/vienna-lager/
• Sierra Nevada Website
https://sierranevada.com/beer/
variety-packs/vienna
• BJCP Website https://www.bjcp.
org/2008styles/style03.php
• Kegerator.com Carr, Nick. August 
10, 2016 https://learn.kegerator.com/
vienna-lager/
• Wyeast Website http://www.
wyeastlab.com/yeast-style/
vienna-lager
• The Growler Magazine Agnew, 
Michael. August 4, 2014. https://
growlermag.com/style-profile-
vienna-lager/
• The Bulletin Abernathy, Jon. March 
1, 2018 https://www.bendbulletin.
com/lifestyle/drinks/6030451-151/
vienna-lager-by-way-of-mexico
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The #1 Source for Hops 

26 Years of Growing 

The #1 Source for Hops 

30 Years of Growing Naturally

• Over 22 varieties of Rhizomes
• 2-Year Rooted Rhizomes for a faster start
• Dried Hop Cones
• Wholesale rhizome order discounts—Call us!

www.thymegarden.com  541-487-8671

Order now for the best selection

Jump start your hop crop 
with our Rooted Rhizomes!

GEAR IS
HERE!

Get yours today at 
byo.com/shop
802-362-3981 ext. 106

®

LD Carlson Co. 
Kent, OH 44240 | 800-321-0315

• Purest Colors • Cleanest Malt Flavor • 
Crafted By a Brewery • More Vigorous Fermentation

®

www.brewersbestkits.com

Big Ideas For
Small-Batch Pro Brewing

Dozens of seminars and workshops just for 
the nanobrewer covering business, 

marketing, sales, start-ups, & brewing! 

C    N
NANO

SAVE THE DATES!
NanoCon 2019 will take place November 1 & 2 in the Portland, Oregon 

area. We’re excited to be heading to the Pacific Northwest and 
Vancouver, Washington.

 Brought to you by

byo.com/nanocon
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by Thomas Kraus-Weyermann & Horst Dornbusch

      On superficial inspection, the story of dark lagers seems very simple: Just mash in some 
dark malt with your base malt, extract the wort, and ferment it with bottom-ferment-
ing yeast. The reality, however, is much more complicated. Upon closer inspec-
tion, the dark lager story reveals itself to be surprisingly riveting, with a host of 
intriguing subplots. As the new book DARK LAGERS: History, Mystery, Brewing 
Techniques, Recipes by Thomas Kraus-Weyermann and Horst Dornbusch ex-
plains, to understand how dark lagers came to be, we must first investigate 

the peculiar emergence of darkness in beer. After all, brewing grains are 
inherently blonde, not dark. Then, we must bring to light the causes 

behind the rise of bottom fermentation at a particular place, Bavaria, 
at a particular point in time, the late Renaissance. The book tells that 
story in ways that have never been attempted, in any language. It 
shows how an extremely improbable intersection between politics, 

climate change, and a still-unexplained case of transcontinental, mi-
crobiological hybridization — well before the age of jet travel — 

forced all Bavarian barley-based beers to become dark 
lagers . . . without the brewers even knowing about it! 
        The book also provides 41 recipes grouped into 
three categories: Classic, Innovative, and Exper-
imental. Two recipes of each category are repro-
duced at the end of this story. Some of the book’s 

recipes challenge the boundaries of conventional 
brewing. There is, for instance, an imperial oatmeal 
schwarzbier, which combines the characteristics of 
a regular schwarzbier with those of a Russian impe-
rial stout and an oatmeal stout. Some recipes push 
the envelope of a single style, such as an imperial 
dark lager brewed with half a dozen Pacific Northwest 
hops. Other recipes call for unusual ingredients such 
as organic cacao powder in the mash and the kettle and 
organic all-natural vanilla extract in the whirlpool and 
the fermenter.

All of the recipes in the book — from the recon-
struction of the classics to the most outlandish experi-
mental brews — were designed by the authors and their 
collaborators. They were test-brewed in host breweries 
both large and small, both simple and fully automated, 
in three countries, on two continents.

The following are excerpts from the book reproduced 
verbatim, with transitions written for this article marked 
by [square brackets]. Gaps are indicated by . . . ellipses.
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THE DAWN OF DARKNESS 
IN BEER
Malt — and thus beer — became dark 
only after humans started to use di-
rect-fired kilns, probably to speed up 
the slower, more labor-intensive, and 
invariably more expensive air-drying 
of malt, which would produce only 
pale malt. In air-drying, the moist, 
sprouted kernels are spread out in a 
layer, in the open or in a well-aired 
attic. They then have to be shov-
eled by hand for days, until they are 
dry. The constant manual turning of 
the malt is necessary to accelerate 
the drying process, to dissipate heat, 
and to keep the malt from spoiling or  
becoming moldy . . .

We do not know exactly who came 
up with the idea of a fire-heated malt 
kiln, nor do we know where and when 
it happened. We do know, howev-
er, that such kilns must have been 
commonplace in the most advanced 
monastic breweries, at least by the 
9th century . . . [T]he basic construc-
tion of such a kiln included perforat-
ed slabs holding the grain over open 
flames underneath. These kilns were 
fast and effective, but all malts made 
by this method were relatively inho-
mogeneous with some kernels under-
done and pale but others almost cer-
tainly scorched and black. The beer 
flavor, therefore, was often acrid and 
partially reflected the fuel used in the 
kiln — from soft and hard wood, to 
charcoal, to straw, to peat, or, in later 
years, to coal and coke . . .

THE RETURN OF MALT 
WITHOUT SMOKINESS
[I]n 1713, a British iron master named 
Abraham Darby developed and pat-
ented a procedure for heating coal in 
the absence of air to gasify and drive 
off the coal’s volatile compounds, like 
sulfur. This left behind almost noth-
ing but clean-burning carbon. Dar-
by’s objective was to produce pure 
carbon that would let him improve 
the quality of carbon steel. In other 
words, Darby had figured out how to 
turn coal into coke. Though Darby was 
not thinking of the malting and brew-
ing industries in his time, it turned 
out that coke produced by his meth-
od was also a highly suitable fuel for 

malt kilns, because it burned even-
ly in slow-glowing embers without 
shooting flames or phenolic smoke as 
do straw, peat, wood, or coal. Instead, 
it burned clean. This allowed British 
maltsters to produce relatively paler 
and more homogeneous malt — at a 
higher cost than malt kilned over oth-
er fuels, of course. Such coke-dried 
malt was ideal for the finest of British 
pale ales and other specialty beers of 
the time. Regular, cheaper malt dried 
over smoky fuels, however, remained 
popular as it was still being used in 
beers for the unwashed masses . . .

Another revolution in malting 
technology occurred in 1817, when the 
British engineer Daniel Wheeler pat-
ented “A New or Improved Method 
of Drying and Preparation of Malt,” 
an invention that eliminated smok-
iness in dark malts regardless of the 
fuel source. This device was a roast-
ing drum for malt that was inspired 
by Wheeler’s observation of cof-
fee roasters. The “improved meth-
od” consisted of an enclosed drum 
that was heated externally by fire. 
As the rotating drum heated up, the 
moist kernels inside dried slowly 
and evenly, but because the flames 
could not reach the drum’s content, 
they could not impart any smokiness 
. . . Because Wheeler had patented 
his invention, the malt produced by 
his drum acquired the name “black  
patent malt.”

   
THE RETURN OF MALT 
WITHOUT DARKNESS
Next came the 1842 patent by Pat-
rick Stead, a Scottish maltster. He in-
vented a so-called pneumatic malting 
process . . . [in which] the germinated 
grain is being dried with force-blown 
air. To push such air, of course, re-
quires mechanical power, which had 
become available in Stead’s time 
thanks to the invention of a practi-
cal steam engine by James Watt, who 
patented his device in 1781. Pneu-
matic malting was a great step for-
ward, because it allowed the malt-
ster to control the malting process 
and turn it into a reproducible, stan-
dardized, seven-day rhythm. In oth-
er words, Steade’s methods replaced 
both floor malting by using mechan-

ical ventilation in the germination 
chamber, as well as direct-fired kilns 
by using “steam-produced heat.” 
These principles are simple and vari-
ations of them are still being used 
today in just about every modern  
malting plant . . .

As the 19th century progressed, 
especially malt color and malt flavor 
were no longer dictated by the limit-
ed means at the maltster’s disposal, 
but they became primarily a matter 
of choice by the brewer. Beers, both 
ales and lagers, no longer had to be 
dark and smoky, unless a brewer 
wanted them to be so. This, in turn, 
spawned a vast array of new beer 
styles, which turned the 19th cen-
tury into a veritable La Belle Époque 
of beer style innovations. Not only 
could brewers now reliably make pale 
to straw-blond ales and lagers, they 
could also deliberately compose dark 
ales and lagers with pale base malts 
plus an overlay of many different car-
amel, chocolate, and roasted malts, 
for a large variation of tastes. Essen-
tially, it spelled the re-birth of the 
dunkel and its dark lager cousins as a 
product of brewing creativity instead  
of necessity . . .

THE ORIGIN OF DARK BEERS 
AS A STYLE IN BAVARIA
[H]umans have been making beer, 
that is, they have initiated fermen-
tations, probably for the past 10,000 
years, or even earlier. For almost all 
this time, however, they have known 
just about nothing about yeast as the 
all-important agent of alcoholic fer-
mentation . . . [nor of the microbial 
causes of beer spoilage. Even in Ba-
varia, in the Renaissance, bad] brew-
ing outcomes often tempted brew-
ers to solve their conundrum by 
simply covering up any off-flavors. 
They “improved” their spoiled liba-
tions with all sorts of additives, which 
included such strong-tasting botani-
cals as tree bark, rushes, or poisonous 
mushrooms, as well as alkaloid hallu-
cinogens such as mandrake root. They 
even added pith, soot, chalk, chicken 
blood, and oxen bile to make their fer-
ments almost palatable . . .

[All this stopped in 1516, when 
the Bavarian Duke Wilhelm IV pro-
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claimed a beer regulation, which is 
now considered the genesis of the 
modern German Beer Purity Law, the 
Reinheitsgebot, which stipulates that 
brewers could use only water, barley, 
and hops in their beers. Wilhelm’s 
now-famous ingredients prescription, 
however, failed to prevent further beer 
infections, which led to a second du-
cal prescription, in 1553, by Wilhelm’s 
son and successor, Duke Albrecht V, 
the so-called summer brewing prohi-
bition, in effect between April 23 and 
September 29.]

Albrecht had realized one import-
ant fact that had perhaps escaped his 
father’s attention. In the continen-
tal climate of Bavaria, in the foothills 
of the Alps, where summers were 
very hot and winters very cold, beers 
brewed during the hot season were 
more likely to taste bad than did those 
brewed during the cold season. Today, 
we understand, of course, that many 
beer-spoilage microbes thrive well 
in temperate temperatures, where-
as they may die off in freezing tem-
peratures, or, at the very least, enter 
a state of dormancy . . . [Albrecht’s] 
far-reaching regulation not only had 
the effect of actually improving beer 
quality in Bavaria, it also contribut-
ed to a gradual change in the type of 
beer that was made there. This is be-
cause winter temperatures not only 
slow down the activities of beer spoil-
ers, which was Albrecht’s ostensible 
but misunderstood objective, they 
also make it harder [if not impossi-
ble] for the warmth-loving, ale-mak-
ing Saccharomyces cerevisiae to do  
its work.

[Instead, another microbe, the 
cold-tolerant, lager-making Saccha- 
romyces pastorianus, became the 
dominant agent of fermentation in 
16th-century Bavarian vats. S. pasto-
rianus prefers a working temperature 
of perhaps 50 to 60 °F (roughly 10 to 
15 °C). In a pinch, it may even ferment 
— albeit very slowly — at tempera-
tures as low as 38 °F (3.5 °C). At this 
temperature, S. cerevisiae is decided-
ly dormant. Another change favoring 
the dominance of a cold-fermenting 
yeast] was a sudden climate change 
which we now call the Little Ice Age 
. . . [which many climatologists 

agree] started no later than the year 
1550 — which is coincidentally only 
three years before Albrecht’s summer 
brewing prohibition . . .

[T]he uncanny combination of 
the onset of the Little Ice Age and the 
summer brewing prohibition created 
an ideal, perhaps even unique, con-
dition for most of Bavaria’s beers to 
become lagers. Most importantly, 
because these environmental con-
ditions turned out to be lasting and 
because yeast cells replicate them-
selves primarily by budding, lager 
yeasts could develop their own chro-
mosomal stability. In addition, be-
cause most beers in Bavaria in the 
late Renaissance were dark, it is a val-
id historical inference that — drum 
roll, please! — Bavaria was the most 
likely place — and the second half of 
the 16th century the most likely point 
in time — for dark lagers to have 
emerged, and thus for the overall Ba-
varian lager beer culture to become  
firmly established.

WHEN CEREVISIAE 
MET EUBAYANUS 
[However, where did S. pastorianus 
come from? Was it] simply a mutant 
of S. cerevisiae that fit better into the 
new conditions? Or has S. pastorianus 
always been in Bavaria as an indige-
nous yeast, just waiting for its chance 
to replace S. cerevisiae in most beers 
— not only in Bavaria but eventually, 
indeed, in the entire world? . . . Enter 
the science of genetics, which sud-
denly opened up an entirely new Pan-
dora’s Box of puzzles . . .

[C]hromosome mapping of [S. cer-
evisiae and S. pastorianus showed] that 
roughly half the genes of S. pastorianus 
is identical to a set of genes found in S. 
cerevisiae, while the other half comes 
from another organism. Scientists 
further determined that the unknown 
portion of the S. pastorianus genome 
was responsible for its lager making 
characteristics, that is, for its capac-
ity to ferment at cold temperatures 
. . . In terms of evolutionary develop-
ment and domestication, this hybrid-
ization must also have been a rela-
tively recent occurrence, because the 
S. pastorianus genome contained mul-
tiple copies of its parental gene sets, 

whereas long-established organisms 
tend to lose superfluous genes over 
time . . . Once scientists understood 
that S. cerevisiae was one of the ge-
netic donor microbes in the hybrid-
ization of S. pastorianus, the search for 
the other donor or donors [with spe-
cial focus on cold climate zones, in-
cluding in Patagonia, in the high An-
des between Argentina and Chile] was 
obviously on.

[It was] in 2011, when microbiol-
ogists involved in the search for the 
illusive S. pastorianus antecedent fi-
nally hit pay dirt — and propelled zy-
murgy a giant leap forward . . . At the 
intersection of latitude 41 and longi-
tude 71, [on a beech tree that is na-
tive to South America, they collect-
ed a yeast that had hitherto not been 
identified.] . . . They rushed it off for 
genome sequencing to the Univer-
sity of Colorado School of Medicine, 
[where it was determined] that 99.56 
percent of that yeast’s genome was 
identical to the non-ale-yeast por-
tion of the genome of S. pastorianus. 
In other words, the scientists had . . . 
found the missing progenitor of Ba-
varian lager yeast . . . and that pro-
genitor hailed, unlikely as that may 
be, from the wilds of Patagonia. 
[They named that wild lager yeast  
Saccharomyces eubayanus.]

THE MYSTERY OF A 
MICROBIAL PEREGRINATION
[But how did the Andean microbe get 
to Bavaria in the 16th century, when 
there was virtually no contact — hu-
man or otherwise — between that 
part of South America and Bavaria? To 
date, nobody has solved that riddle. 
The book speculates that, perhaps, 
“the answer is blowing in the wind.” 
There are convection air movements 
called Hadley Cells] in both the north-
ern and the southern hemispheres . . . 
that rise up some six to nine miles 
near the equator [and then] move 
some distance towards their respec-
tive poles. They typically descend 
about 30° north or south. On the 
earth’s surface, these air masses then 
move gradually back to the equator to 
start the cycle all over again . . .

A second global air current pat-
tern is the system of jet streams. 
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These are upper-level strong winds 
blowing from west to east, high off 
the ground . . . In both hemispheres, 
there are two jet streams, the polar 
ones that hover around latitudes 60° 
north and south, and the subtropi-
cal ones that hover around latitudes 
30° north and south. These jets tend 
to flow latitudinally along the Had-
ley Cell boundaries . . . Thus, is it not 
conceivable that S. eubayanus could 
have traveled thousands of miles on 
global winds to just about anywhere, 
including to the beer vats of Bavaria 
. . . [where it hybridized with S. cer-
evisiae and started the world’s first  
lager culture]?

The six recipes selected here from the 
book have been edited for length and 
been adjusted for homebrew batch 
sizes of 5 gallons (19 L). Because these 
recipes were test-brewed in commer-
cial breweries in Germany, Canada, 
and the United States, they are for all-
grain mashing only.

For homebrewers wishing to rely 
for all or part of their wort on ex-
tracts, the unhopped, sweet, and 
malt-aromatic Weyermann Bavarian 
Dunkel Malt Extract is an authentic 
choice. Produced from a two-step de-
coction of Weyermann Munich Malt I, 
Weyermann Caramunich®, and Wey-
ermann Pilsner Malt, it contains 72 to 
79 percent extract and has a gravity of 
OG 1.350 to 1.400. If liquored down to 
an OG 1.052 (13°P), it produces a liquid 
with a color of 25 to 28.7 SRM (65 to 75 
EBC). The extract is shipped in 8.8 lbs. 
(4 kg) canisters. If stored unopened at 
32 °F to 86 °F (0 °C to 30 °C), it has a 
shelf life of up to 18 months.

Select your all-grain brew house 
process depending on your equipment 
capabilities and your inclination. All 
of these lagers can be brewed by either 
a single-step or multi-step infusion 
or by a multi-step decoction, and the 
outcomes may taste slightly different-

ly, but the beers will all be dark lagers.
Traditionally, all dark lagers were 

multi-step decocted — originally 
from a thin mash-in with well water 
at whatever its temperature happened 
to be. The liquor-to-grist ratio was 
perhaps 3.5/1, which means a mix-
ture of 1.68 quarts of liquor per 1 lb. of 
malt (3.5 L per kg). To replicate the old 
decoction method, mash-in at about  
104 °F (45 °C) for proper grist hydration, 
followed by a decoction of about one-
third of the main mash to raise the 
overall temperature to about 122 °F (50 
°C). The next decoction raises the main 
mash temperature to about 149 °F (65 
°C). The third decoction raises it to the 
mash-out temperature of about 172 °F 
(78 °C). According to Stephen R. Holle 
in his A Handbook of Basic Brewing Cal-
culations, the precise decoction volume 
is best calculated in the metric system 
in liters and °C as: Decoction Volume 
= Mash Volume x (Target Temp – Ini-
tial Temp) / (Decoction Temp – Initial 
Temp), whereby the boiled decoction 
is, of course, at 100 °C (212 °F). While 
heating the decoction to the boil, allow 
it to rest as applicable for 15 minutes 
each at 122 °F (50 °C); 149 °F (65°C); and 
162 °F (72 °C).

A multi-step infusion brewer can 

take the mash through the same tem-
perature paces as the decoction brew-
er, with 15-minute rests at each tem-
perature step. For more on decoction 
mashing, see the BYO article “Decoc-
tion Mashing Techniques”: https://
byo.com/article/decoction-mash 
ing-techniques/ 

For brewers who prefer a sin-
gle-step infusion, mash in at roughly 
152 °F (67 °C) for a one-hour rest and 
raise the mash temperature through 
sparging with 180 °F (82 °C) to the 
mash-out temperature.

Boil the wort for at least 60 min-
utes. In the old days, Bavarian brew-
ers with their direct-fired kettles used 
boil lengths of up to 2 hours or longer 
to activate the melanoidin-producing 
Maillard reaction.

Ferment all brews at the lower 
end of the selected yeast’s tempera-
ture interval as stated by the manu-
facturer. Rack the brew after about 14 
days and lager it for about 4 weeks at 
a temperature as close to the freezing 
point as your equipment allows. Fi-
nally, prime/condition and package 
the brew. For brewers with the equip-
ment to measure the CO2 content, 
carbonate the beer to about 2.2 to 2.7 
volumes (4.4 to 5.4 g/L).

Reproduced, by permission, from 
Kraus-Weyermann, T., and 
Dornbusch, H. 2018. Dark Lagers: 
History, Mystery, Brewing 
Techniques, Recipes. Master 
Brewers Association of the 
Americas, St. Paul, MN. 
© Thomas Kraus-Weyermann 
and Horst Dornbusch. 

Order your copy today and receive 
10% off (Master Brewers members 
will get an additional 10% off) 
through 7/31/19 when using the 
promo code BYO19.
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Recipe design: Thomas Kraus-  
   Weyermann and Horst Dornbusch
Test brew location: Weyermann Pilot 
   Brewery, Bamberg, Bavaria

(5 gallons/19 L, all-grain,  
85% extract efficiency)
OG = 1.052  FG = 1.013
IBU = 22  SRM = 18  ABV = 5.2%

The dominant malt backbone of this 
beer emphasizes classic, Munich-type 
notes of caramel. The hop character is 
complex, but subdued. The finish is long 
with a hint of residual sweetness that 
blends well with the lingering maltiness.

3.7 lbs. (1.7 kg) Weyermann Munich I 	
   malt (6 °L)
3.2 lbs. (1.45 kg) Weyermann Munich II 	
   malt (9 °L)
1.3 lbs. (0.6 kg) Weyermann 	    

   Caramunich® III malt (57 °L)
0.44 lb. (0.2 kg) Weyermann 		
   Carafoam® malt (2 °L)
0.18 lb. (0.08 kg) Weyermann Carafa® 	
   Special I malt (337 °L)
4 AAU Magnum hops (60 min.) 
   (0.3 oz./11 g at 13.5% alpha acids
0.4 AAU Hallertauer Mittelfrüh hops 	
   (15 min.) (0.1 oz./4 g at 4.25% alpha 	
   acids) 
0.1 oz. (4 g) Hallertauer Mittelfrüh 		
   hops (5 min.)
Fermentis W-34/70 or similar yeast

Recipe design: Thomas Kraus-
   Weyermann and Horst Dornbusch
Test brew location: Weyermann Pilot 
   Brewery, Bamberg, Bavaria

(5 gallons/19 L, all-grain,  
80% extract efficiency)

OG = 1.078  FG = 1.021
IBU = 37  SRM = 19  ABV = 7.6%

This lager has a rich, deep chestnut 
color; a creamy head of foam; and an 
aromatic bouquet with hints of bread, 
earthy cacao, hazelnut, caramel, spice, 
and some roastiness. On the palate, 
the flavors lean towards nuts, a mild 
sweetness, and soft floral hop notes. The 
body is light to medium; and the finish is 
gently warming.

6.75 lbs. (3.08 kg) Weyermann Barke® 	
   Munich I malt (8 °L)
4.85 lbs. (2.22 kg) Weyermann Pilsner 	
   malt (2 °L)
1.35 lbs. (0.62 kg) Weyermann 		
   Caramunich® I malt (34 °L)
0.4 lb. (0.19 kg) Weyermann Special 	
   W® malt (113.5 °L)
0.15 lb. (0.06 kg) Weyermann Carafa® 	
   Special I malt (337 °L)
2.3 AAU Herkules hops (60 min.) 
   (0.13 oz./3.6 g at 17.9% alpha acids)
2.7 AAU Tradition hops (30 min.) 
   (0.7 oz./20 g at 3.9% alpha acids
2.3 AAU Perle hops (30 min.) 
   (0.3 oz./8.7 g at 7.7% alpha acids
0.32 oz. (9 g) Spalter Select hops 
   (5 min.) 
0.42 oz. (12.2 g) Spalter Select hops 
   (0 min.)
Fermentis W-34/70 or the alcohol-		
   tolerant Fermentis S-189 yeast

Recipe design: Thomas Kraus-
   Weyermann, Horst Dornbusch, and 
   Tod Mott (Brewer/Owner of Tributary 
   Brewing Company)
Test brew location: Tributary Brewing 
Company, Kittery, Maine

(5 gallons/19 L, all-grain, 
80% extract efficiency)
OG = 1.066  FG = 1.014
IBU = 25  SRM = 18.2  ABV = 7.4%*

* ABV is calculated after the addition of 
candi sugar, OG is calculated prior to 
sugar addition.

This recipe was conceived with a 
Belgian/French Bière de saison/Bière de Ph
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garde accent in mind. The malt selection 
plus the dark Belgian brewing sugar 
give this lager a very deep reddish hue, 
while the British Target for bitterness 
plus the Slovenian Celeia produce rich 
flavors and aromas, which last well into 
the lingering finish, where they serve 
as counterpoints to the slight residual 
sweetness from the sugar. The Swiss-
origin Fermentis S-23 is very alcohol-
tolerant and dries out the finish.

7.9 lbs. (3.6 kg) Weyermann Pilsner 	
   malt (2 °L)
1.35 lbs. (0.62 kg) Weyermann Special 	
   W® malt (114 °L)
0.9 lb. (0.41 kg) Weyermann Munich II 	
   malt (9 °L)
0.56 lb. (0.26 kg) Weyermann Vienna 	
   malt (3.6 °L)
0.56 lb. (0.26 kg) Weyermann 		
   Caramunich® II malt (46 °L)
0.4 lb. (190 g) Belgian dark candi sugar 	
   (5 min.)
5.1 AAU Target hops (60 min.) 
   (0.6 oz./17 g at 8.5% alpha acids)
0.3 AAU Celeia hops (15 min.) 
   (0.1 oz./3g at 3% alpha acids)
0.1 oz. (3 g) Celeia hops (0 min.)
Fermentis S-189 yeast 
Fermentis S-23 yeast 

Recipe design: Evan Semiao (Brewer at 
   Schilling Beer Company)
Test brew location: Schilling Beer 
   Company, Littleton, New Hampshire

(5 gallons/19 L, all-grain, 
85% extract efficiency)
OG = 1.052  FG = 1.011
IBU = 24  SRM = 15  ABV = 5.5%

This recipe is for a Mexican-style Dark 
Vienna Lager. The flaked corn adjunct 
is pre-gelatinized and de-germed so 
it can be added directly to the mash. 
Flakes tend to give a higher yield than 
other corn adjuncts and are less likely 
to cause a stuck mash. The finish of this 
beer is quite dry.

5.9 lbs. (2.68 kg) Weyermann Munich II 	
   malt (9 °L)
2.35 lbs. (1.07 kg) Crisp flaked maize 	
   (1°L) 
0.3 lb. (140 g) Weyermann Carafoam® 	
   malt (2 °L)
0.25 lb. (0.12 kg) unmilled Weyermann 	
   chocolate wheat malt (395 °L)
5.6 AAU Magnum hops (60 min.) 
   (0.4 oz./10 g at 14.1% alpha acids
0.2 oz. (6 g) Northern Brewer hops 

   (5 min.)
Fermentis W-34/70 yeast

Note: Mill the entire grain bill except 
for the chocolate wheat malt and mash 
in at a liquor-to-grist ratio of 2:1. Then 
fold the unmilled chocolate wheat 
malt into the mash. Thin out the mash 
before lautering.

Recipe design: Thomas Kraus-
   Weyermann, Horst Dornbusch, 
   and Jean Gadoua (Brewer/Owner of 
   Microbrasserie Farnham Ale & Lager)
Test brew location: Microbrasserie 
   Farnham Ale & Lager, Québec, 
   Canada

(5 gallons/19 L, all-grain, 
85% extract efficiency)
OG = 1.057  FG = 1.017
IBU = 22  SRM = 42  ABV = 5.5%*

The malts give this beer a rich 
background against which the roastiness 
of the unmalted barley and the chocolate 
and vanilla flavors come to the fore. 

The winter view from Schilling Beer Company in Littleton, New Hampshire, 
which sits beside the Ammonoosuc River.
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Use cacao powder, not cocoa powder, 
because the former is pressed from a 
paste of cacao nibs, which removes the 
cacao fat. Cacao powder is much more 
beer foam-friendly and deepens both 
the cacao taste and beer color.

6.2 lbs. (2.82 kg) Weyermann Vienna 	
   malt (3.6 °L)
2.1 lbs. (1 kg) Weyermann 			
   Caramunich® II malt (46 °L)
0.5 lb. (0.25 kg) Weyermann roasted 	
   barley (433 °L)
0.3 lb. (0.14 kg) Weyermann Special 	
   W® malt (114 °L)
0.3 lb. (0.14 kg) Weyermann Carafa® 	
   Special I malt (338 °L)
0.3 lb. (0.14 kg) Weyermann 		
   Caraaroma® malt (150 °L)
4.2 AAU Mandarina Bavaria hops 
   (60 min.) (0.5 oz./14 g at 8.3% alpha 	
   acids)
0.3 oz. (44 g) Mandarina Bavaria hops 	
   (0 min.)
2 oz. (55 g) organic cacao power
0.125 cup (38 mL) natural vanilla 		
   extract
Fermentis W-34/70 yeast

Note: Half the total amount of cacao 
powder and one-fifth of the total amount 
of vanilla extract go into the mash. The 
second half of the cacao powder goes 
into the wort near the end of the kettle 
boil. Roughly 40% of the vanilla extract 

goes into the whirlpool. The final 40% 
of the vanilla extract goes into the cold 
beer at the end of primary fermentation.

Recipe design: Thomas Kraus-
   Weyermann and Horst Dornbusch in 
   collaboration with the Samuel Adams 
   Boston Brewery
Test brew location:  Samuel Adams
    Boston Brewery, Boston, 
   Massachusetts

(5 gallons/19 L, all-grain, 
80% extract efficiency)
OG = 1.064  FG = 1.016
IBU = 13*  SRM = 18  ABV = 6.4%

*IBU calculation is from hops only; 
gruit addition not considered for 
bitterness calculations

This beer is named for the 12th-
century abbess, physician, brewster, 
naturalist, and composer Hildegard 
von Bingen, who also served as an 
advisor to the Holy Roman Emperor, 
Frederick I Barbarossa. She was the one 
who christened the hop bine “hoppo,” 
from which our modern terms “hop” 
in English, and “Hopfen” in German, 
derive. On the palate, this brew tastes 

very much like an artisanal gin or an 
herb liqueur, but without any syrupy 
sweetness. The beer is pleasant and 
refreshing with a tea-like, piney, and 
woody tang in the foreground and 
with hop and lavender aromas in the 
background. There is also an earthy hint 
of mint and citrus rind. The two yeasts 
together make for a very attenuative 
combination, which causes the finish to 
be very clean and surprisingly dry, with 
a slight touch of liquorice.

4.6 lbs. (2.2 kg) Weyermann Floor-		
   Malted Bohemian Pilsner malt (2 °L)
2.95 lbs. (1.42 kg) Weyermann Floor-	
   Malted Bohemian Wheat malt (2 °L)
1.65 lbs. (0.8 kg) Weyermann Floor-	
   Malted Bohemian Dark malt (6.5 °L) 
0.87 lb. (0.42) Weyermann Beech-		
   Smoked barley malt (2.9 °L)
0.33 lb. (0.16 kg) Weyermann chocolate 
   spelt malt (275 °L)
0.33 lb. (0.16 kg) Weyermann Cararye® 	
   malt (66 °L)
0.22 lb. (0.1 kg) Weyermann Carafa® I 	
   (338 °L)
2.1 AAU Hallertauer Mittelfrüh hops 	
   (60 min.) (0.5 oz./13 g at 4.25% alpha 	
   acids)
0.16 oz. (5 g) lavender (5 min.)
0.16 oz. (5 g) wormwood (vermouth 	
   flavor; 5 min.)
0.1 oz. (3 g) marjoram (5 min.)
0.03 oz. (1 g) rosemary (5 min.)
Yeast (This recipe was conceived as 	
   a free-style transition beer from 		
   the time when both top- and bottom-	
   fermenting yeasts were likely to have 	
   been present in many German vats 	
   and when brewers still used both 	
   hops and gruit in their kettles. The 	
   lager yeast was the Samuel Adams 	
   house lager yeast; the ale yeast was 	
   Fermentis BE-256).

Note: Add the rosemary with caution, 
because its flavor can become dominant 
very quickly. Make sure the needle-
like rosemary leaves are whole; if they 
are in powder form, use only half the 
amount specified. For a more gentle 
rosemary flavor, use even less. 
Reducing the rosemary component 
in this brew brings out more of the 
floral-perfume-like aspects of the 
lavender and wormwood.
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e have a love affair with the bar-
rel. For thousands of years people 
have used barrels for a practical 

means of transferring and storing goods. 
Only within the last couple of centuries has 
their general use given way to lighter, less 
expensive, and more durable materials, 
leaving the remaining oak barrels for the 
beverage makers. Ask a homebrewer about 
the next big purchase they would like to 
make for their brew and many will put an 
oak barrel on the short list. It’s easy to see 
why, visit your local craft distillery, winery, 
or brewery and there they are stacked high 
in neat rows, annotated for when memory 
fails. Stainless fermenters usually out num-

ber them in breweries, but the barrels are 
where the really special products are being 
tucked away until they are just right. Who 
wouldn’t want to add an oak barrel to sit 
amongst their carboys?

The interest in barrels has never been 
higher as the number of craft breweries, 
wineries, and distilleries reach all time highs 
year after year. With all the demand, prices 
are steadily increasing, making the cost of 
a new barrel quite a pricy investment. Even 
the smaller sizes ideal for homebrewers are 
still a decent investment. Not only are many 
people trying to brew on a budget but there 
is also a movement to decrease the overall 
footprint of homebreweries as is evidenced 

by Andrew Reudink
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by the plethora of all-in-one systems 
that seem to have exploded into the 
market. Even a 5- or 10-gallon (19- or 
38-L) barrel can take up a consider-
able amount of space in your brewing 
area. Add to that, smaller barrels can 
have a tendency to leak more than 
their larger counterparts. Most im-
portantly, smaller oak barrels offer a 
surface area-to-volume ratio that far 
exceeds that of the 53-gallon (200-
L) and 59-gallon (225-L) barrels the 
pros use. Oak character can become 
excessive if not monitored very close-
ly, and oxygen ingress can ruin your 
beer before you know it.

What do we do the rest of the time 
we want to add oak flavor to our beer? 
Luckily, the modern homebrewer 
has a variety of options for adding 
oaky character to their brew without 
having to store and maintain a bar-
rel at home, all of which are feasible, 
practical, and cost effective. Let’s 
run through the various products — 
what they are, how and when they 
should be used, and their costs so we 
can get a better idea of which may 

be the best fit for your next wood- 
aged homebrew.

LIQUID OAK/WHISKEY 
FLAVORINGS
Products designed for flavoring vod-
ka or neutral spirits can add specific 
regional flavor profiles such as Bour-
bons, scotches, brandies, or liqueurs 
instantly at relatively low cost (Man-
ufacturers like StillSpirits and Li-
quorKwik provide “cloned” essences, 
additionally producers of natural fruit 
flavoring make liquid oak in increas-
ing varieties.) Flavors tend to be more 
stable over time yet less nuanced and 
can be added at bottling/kegging be-
cause these flavorings do not con-
tain fermentables. Results are high-
ly repeatable especially when using 
a pipette or syringe to measure the 
dosage, but a little goes a long way 
so start with a small amount and add 
more to taste. Even better, remove a 
small measured sample that you can 
dose incrementally until you are hap-
py with the flavor, then scale up the 
quantity into the full batch volume. 

Whenever time is a constraint, using 
liquid flavorings are an excellent op-
tion. (Average cost for a 5-gallon/19-L 
batch: $5–$15)

OAK POWDER, PELLETS
Somewhat like sawdust in texture, 
oak powder or pellets offers the fast-
est extraction of flavors over time 
(besides the liquid additives). Country 
of origin may be labeled (i.e. French 
or American) but toast level is usu-
ally not, rather offering recommend-
ed flavor profiles. Given the short 
contact time — one to two weeks is 
usually sufficient — oak powders are 
more easily used in the primary fer-
menter than thicker oak pieces but 
can still be used at any stage of your 
brew. Similar to dry hopping, pow-
ders add a lot of fine particulates that 
can clog transfers. Once added, pel-
lets quickly break apart, so using a 
bag, canister, or steeping ball may aid 
in fining later.

Weigh out powders on a kitchen 
scale for consistent flavor from batch 
to batch. Pellets available in carboy- 

There are numerous varieties of oak powders, pellets, and oak chips available. Depending on the origin and toast level, these products can 
impart drastically different characteristics in a beer. 
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ready sleeves eliminate the mess 
associated with transferring, how-
ever they lack the ability to change 
the quantity added to a given batch 
of beer. With the exception of the 
sleeves, oak powders or pellets are 
difficult to re-use in another batch 
later, given that they tend to offer 
maximum extraction on the first use. 
(Average cost for a 5-gallon/19-L batch: 
$4–$8 powder, $8–10 sleeve)

OAK CHIPS
Oak chips are one of the most highly 
used and least expensive forms of oak 
available to the homebrewer. Chips 
are easy to toast at home in the oven 
to desired levels if you can’t find the 
toast you want (or just because it’s 
fun!). Similar quantities can have 
varied flavor impact on the beer due 
to the inconsistent shape and size 
of the individual chips. Moreover, if 
you are used to very fine chips and 
find yourself using some that are 
considerable larger or vice versa, the 
flavor profile may vary wildly. The 
smallest chips can clog transfer-
ring equipment, so you may consid-
er using a bag or filter screen on your  
 siphoning equipment. 

Some complain of a perceived bit-
terness or harshness where oak chips 
have been added due to the increased 
proportion of end cut to the long grain 
of the wood. That can work in your 
favor if first soaking them in a wine 
or spirit before adding to beer. Chips 
will easily piggyback their charac-
ter because they act like a sponge. 
You can even find chips on the mar-
ket that are already soaked in vari-
ous spirits. Within one or two weeks 
of use chips will be spent, rendering 
them a poor candidate for multiple 
re-uses. Considering the short con-
tact time, they are often added during 
primary fermentation or in the con-
ditioning phase. (Average cost for a 
5-gallon/19-L batch: $4–$10)

OAK CUBES
Roughly half an inch (1.25 cm) to a 
side, cubes are typically available in 
either French or American oak and 
are often blended from various toasts, 
however they can be found in indi-
vidual levels. They are easy to scale 

up or down to accommodate desired 
oak character by simply counting the 
number of cubes and are highly con-
sistent from batch-to-batch. It can 
take up to two months to achieve the 
full depth of flavor from cubes, but 
the resulting profile is worth the wait. 
However, this time constraint makes 
them difficult to use in the primary 
fermenter. They are best saved for 
secondary or beyond.

Much like a barrel that is toasted 
or charred on the inside while re-
maining “raw” outside, cubes offer 
lighter toasts the deeper the beer 
penetrates the wood, imparting sub-
tleties not found in smaller sized 
oak alternatives. Whether bagged or 
loose, there is little chance oak cubes 
will interfere with racking. Even if 
added directly to a keg, oak cubes are 
large enough that they are unlikely to 
clog a dip tube. Many will even fit into 
the opening of bottles and therefore 
are suitable for cellaring. Note, they 
may expand slightly in the bottle and 
become impossible to remove. 

Cubes are easy to repurpose into 
another batch, just place them in an 
airtight container (mason jars and 
vacuum seal bags work great) until 
the next batch is ready to be infused.  
In an airtight container, soaked wine 
or liquor cubes will last for months 
at room temperature, but consider 
freezing oak from a previous batch 
of beer if you won’t be using it right 
away. (Average cost for a 5-gallon/19-L 
batch: $6–$10)

OAK SPHERES
Similar to cubes, oak spheres (or oak 
balls) offer a thickness that increases 
the depth of character in your beer. 
By eliminating the corners found on 
cubes, oak spheres are able to offer 
a superior level of consistency be-
tween lots, ensuring that your favor-
ite specialty beer is on point time and 
again. They were originally designed 
and milled to be as large as possible 
for use in neutral wine barrels where 
other oak treatments were difficult 
to remove. These little balls just roll 
right out after you rack, making clean 
up a breeze. 

Since they were designed for com-
mercial winemakers, both French and 

American oak is available in all toasts, 
but it may prove hard to find smaller 
quantities of all but the most popular 
varieties.  If you desire a char you will 
have to do it yourself — get out the 
kitchen torch and place the spheres 
on a non-flammable surface.

At an inch (2.5 cm) in diameter, 
spheres still squeeze into the narrow 
opening of a glass carboy and are easy 
to measure. Typically added at the 
rate of one sphere per gallon (4 L), 
but that can be changed as desired. To 
ensure the broadest flavor possible, 
allow up to four months of soak time. 
These are wonderful for addition-
al uses, offering up to a year of total 
contact time with your beers. (Average 
cost for a 5-gallon/19-L batch: $7– $13)

OAK SPIRALS
Available in a wide variety of oaks, 
toasts, and chars, the precise mill-
ing against the grain allows spirals 
to extract flavor quickly and consis-
tently. They are cut to expose more 
end in proportion to the long grain of 
the wood than other staves. The high 
manufacturing cost makes spirals one 
of the priciest oak alternative choices 
for the homebrewer, but it can be a 
cost that is well worth the regular-
ity. Spirals offer infusion times as 
short as three to six weeks. To change 
the overall intensity, just measure in 
length and break off the desired size.

Smaller 750-mL bottle-sized spi-
rals can be added directly to bomber 
bottles and are an excellent choice for 
setting aside something special worth 
aging if you didn’t want to oak the en-
tire batch. Spirals, like other staves, 
will not hamper the normal use of a 
corny keg so can also be added direct-
ly to the keg. The milling leaves the 
oak relatively thin so multiple re-us-
es should be avoided. (Average cost for 
a 5-gallon/19-L batch: $7–$20, or sin-
gle-bottle size packages can be bought 
for $4–$7)

STAVES
Planed smooth, oak staves have the 
closest relationship to a barrel in the 
proportion of the long grain to cap-
illary exposure (end cut). Shy of only 
barrels themselves, staves take the 
longest to impart their full oak char-
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acter. Staves made for homebrewers 
are typically sized for a 5- to 6-gallon 
(19- to 23-L) batch. Lowering that ra-
tio will require the use of a saw to cut 
the stave down to the required size. It 
is ill advised to try and snap a piece 
off of the stave like you might do with 
a spiral as splitting the stave can lead 
to characters more closely resem-
bling chips and increase the intensity 
(not in a good way). 

Staves are available in every con-
ceivable toast and char, much like 
spirals, manufacturers are engi-
neering the shape and thickness of 
staves to decrease extraction time 
while providing fuller flavor. Differ-
ent patterns in the wood change the 
overall flavor profile and are designed 
for beer, wine, or spirits respective-
ly. Ultimately, follow the producers’ 
guidelines for time, but account for 
at least two months. Many offer a 
hole drilled in one end or both to at-
tach a string for easy removal or to tie 
several staves together in sequence. 
Staves are possibly the best choice for 
both long-term storage and re-use 
from beer to beer.

Making staves at home from 
American white oak can be rewarding 
especially if you have the opportunity 
to harvest the wood. It typically takes 
two seasons at least to properly dry 
the wood before it is suitable for use. 
So if you do not have access and have 
patience, try the local lumberyard but 
be sure not to purchase any treat-
ed wood. Kiln drying is acceptable, 
but they must contain no chemical 
desiccants, which can be poisonous. 
(Average cost for a 5-gallon/19-L batch: 
$10–$15)

 
CHOOSING THE “RIGHT”
OAK FOR YOUR BEER
Coopers and producers of other oak 
products both overseas and domesti-
cally use very similar seasoning con-
ditions to ensure the highest qual-
ity. Around the world, cooperages 
source their oak from three prima-
ry types — French, Hungarian, and 
American.  Few oak alternatives are 
available in the Hungarian variety by 
name, though it may be used in cer-
tain products that are not identified 
as such. Hungarian oak is considered 

to impart a flavor somewhere in be-
tween French and American types. 
Using some of each of the former can 
result in a flavor that mimics Hun-
garian. When deciding on French 
versus American oak treatment, you 
need to understand and consider the 
differences between the two flavor 
profiles. They are not only from dif-
ferent countries but different species 
of oak altogether. French oak has a 
tighter grain imparting flavors more 
slowly with subtle notes of spice and a 
perceived silky tannic texture. While 
American white oak has more flavors 
associated with baking characteris-
tics; caramel notes, vanilla, and an 
overall creamy mouthfeel. The loose 
grain of the wood may take less time 
than its French counterpart given a 
similar style of treatment, though 
seems to be less stable over time.

Matching a beer style to an oak 
profile can feel overwhelming con-
sidering the variety of options. It 
is always best if possible to choose 
based on tasting notes. If the result-
ing beer doesn’t taste better, then 
what is the point? Don’t let anyone 
else’s “rules” dictate your creativi-
ty, but if you are new to oak products 
then you can certainly see what oak/
beer style combinations pros or other 
experienced homebrewers are doing. 

What you need to consider after 
the flavor, which is paramount, are 
the practical aspects of using oak in 
your beers. Do you have time for the 
treatment you prefer? Is it going to 
require additional racking or fining? Is 
it available in the time I need it? Does 
my chainsaw need to be sharped be-
fore trimming this branch?

RE-RE-USE
Oak trees grow slowly. It takes a life-
time before an oak can be harvested, 
with some coopers preferring trees 
centuries old. It is no wonder then 
that barrels are constantly repur-
posed, likely only out of necessity at 
first. Then someone realized the po-
tential of reusing oak. Sours in old 
wine barrels. Stouts in old Bourbon 
barrels. Why stop? IPA in a red wine 
barrel that had a course of gin run 
through it in between? Yes, please. 
When you see the largest brewer-

ies, wineries, and distilleries in the 
world aging their wares in several 
barrel types, you have to think per-
haps there is more to it than market-
ing. The three recipes on pages 75–76 
are a few of my favorite homebrew 
recipes in which I’ve used oak alter-
natives, and you’ll see from the list 
that the styles vary dramatically. Just 
because oak in beer is often associ-
ated with imperial stouts and sours, 
the flavors that oak contributes 
can enhance (and even significant-
ly change for the better) numerous  
beer styles!

When trying to add a used barrel 
flavor to beer, soaking your oak al-
ternative in spirits or wine prior to 
adding will reduce the overall inten-
sity while contributing flavors closer 
to one that has been freshly dumped. 
To do this, cover the oak with wine or 
liquor and let sit in a sealed contain-
er at cellar or room temperature for 
a week or more.  As the contact time 
increases the flavor the oak product 
will release will shift from straight 
oak towards the infusion. Keeping air 
out is more important for wine than 
liquor as it oxidizes more quickly and 
can lead to undesirable flavors. When 
the oak has soaked up as much of the 
flavors as you desire, pour off the liq-
uid and add your oak to your beer. Or 
alternatively, start a second infusion 
to further reduce the oakiness and 
add another depth of flavor. There are 
no strict rules here; if it tastes good 
in the beer then you’ve done it right! 
The leftover oaked wine/spirit is a 
type of flavoring not so different from 
the ones above and can be added with 
the oak or later used to quickly inten-
sify those characteristics. If you don’t 
want to add it to your homebrew, it’s 
usually quite tasty as a cocktail mixer 
if there is no other use for it. 

Just because you don’t own a bar-
rel doesn’t mean you can’t recreate 
the finest oak flavors available. And 
you never have to worry about oak al-
ternatives drying out or leaking. Even 
when you don’t have a specific proj-
ect in mind, save those chips, cubes, 
spirals, spheres, and staves from your 
last batch in an airtight container. 
They might just make that next brew 
even better.
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ABYSMAL STOUT 
(BOURBON “BARREL” 
AGED)
(5 gallons/19 L, all-grain)
OG = 1.096  FG = 1.020
IBU =  40  SRM = 66  ABV = 11.5%

INGREDIENTS 
15 lbs. (6.8 kg) Golden PromiseTM 	
   malt
1.5 lbs. (0.68 kg) kiln coffee malt 	
   (150 °L)
1 lb. (0.45 kg) Briess Midnight 	
   Wheat malt
1 lb. (0.45 kg) crystal rye malt (75 °L)
0.75 lb. (0.34 kg) crystal malt (60 °L)
0.5 lb. (0.23 kg) Victory® malt
2 lbs. (0.9 kg) extra dark candi 	
   syrup (primary)
6.5 AAU Nugget hops (60 min.) 
   (0.5 oz./14 g at 13% alpha acids)
6.5 AAU Nugget hops (30 min.) 
   (0.5 oz./14 g at 13% alpha acids)
1 oz. (28 g) licorice root (15 min.)
1 vanilla bean (primary)
2 oz. (57 g) Bourbon-soaked 
   American white oak cubes
Imperial A10 (Darkness) or Wyeast 	
   1084 (Irish Ale) or Lallemand 	
   Nottingham yeast
3⁄4 cup corn sugar (if priming)

STEP BY STEP 
Soak the charred cubes starting on 
brew day in Bourbon or rye of your 
choosing (mid-shelf). Mash in the 
grains with 6.2 gallons (23.4 L) 
of 164 °F (73 °C) strike water to 
achieve a mash temperature of 
150 °F (66 °C). Hold this tempera-
ture for at least 60 minutes, then 
begin mashout process. Collect 7.5 
gallons (28 L) of wort. Total boil 
time is 2 hours. Add hops and lico-
rice root as indicated. You may want 
to add a yeast nutrient as well to 
give the yeast an extra boost to help 
finish fermentation.  

Chill the wort, aerate, and pitch 
the yeast. Try to hold fermentation 
at around 68 °F (20 °C) but be care-
ful that internal fermentation tem-
peratures may be quite a bit higher 

than ambient temperature. Once 
fermentation begins to die down, 
add the candi syrup and chopped 
vanilla bean.

When your beer is ready for 
transferring into secondary (about 
3–4 weeks), pour the liquor off the 
oak cubes (reserving for cocktails!) 
and place cubes into the vessel. 
Rack the beer on top of the cubes. 
Big stouts like this are often best 
with considerable age, after many 
months (minimum of 2 months) of 
aging to allow the oak and intense 
flavors to meld together, while the 
sometimes hot alcohol character of 
a fresh beer smooths out. Consider 
a January brew day for a Christmas 
beer release. If time does not allow 
for such a long aging, decrease the 
quantity of oak used or switch to an 
oak alternative with a shorter ex-
traction time. 

ABYSMAL STOUT 
(BOURBON “BARREL” 
AGED)
(5 gallons/19 L, partial mash)
OG = 1.096  FG = 1.020
IBU =  40  SRM = 66  ABV = 11.5%

INGREDIENTS
Replace the Golden PromiseTM malt 
from the all-grain recipe with 6.6 
lbs. (3 kg) Maris Otter liquid malt 
extract, 2 lbs. (0.9 kg) extra light 
dried malt extract, and 2 lbs. (0.9 kg) 
Golden PromiseTM malt. The remain-
der of the ingredients remain the 
same as the all-grain version.

STEP BY STEP 
Soak the charred cubes starting on 
brew day in Bourbon or rye of your 
choosing (mid-shelf). Starting with 
2 gallons (8 L) of water, bring tem-
perature to 160 °F (71 °C). In a large 
grain bag, submerge the crushed 
Golden PromiseTM, the kiln coffee 
and Victory® malts into the water. 
Hold the mash temperature at 150 
°F (66 °C) for 45 minutes, then stir in 
the remaining crushed grains while 

bringing the temperature back to 
150 °F (66 °C). Hold this tempera-
ture for at least 15 minutes, then 
wash grains with 1.5 gallons (5.7 L) 
of hot water. 

Top off the kettle to 6.5 gallons 
(24.6 L) and stir in malt extracts 
while off heat until fully dissolved. 
Return to heat and bring wort to a 
boil for 60 minutes. Follow the re-
mainder of the all-grain recipe.

FLANDERS RED ALE
(5 gallons/19 L, all-grain)
OG = 1.061  FG = ~1.008
IBU =  5  SRM = 22  ABV = ~7%

INGREDIENTS 
3 lbs. (1.4 kg) Pilsner malt
3 lbs. (1.4 kg) Vienna malt
3 lbs. (1.4 kg) Best Malz Red X® 	
   malt
1 lb. (0.45 kg) German Munich 	
   malt (6 °L)
0.5 lb. (0.23 kg) aromatic malt
0.5 lb. (0.23 kg) Caramunich® II 	
   malt
0.5 lb. (0.23 kg) Special B malt
0.5 lb. (0.23 kg) red wheat malt
1 lb. (0.45 kg) amber candi syrup 	
   (0 min.)
2 AAU Hallertau hops (30 min.) 	
   (0.5 oz./14 g at 4% alpha acids)
1 French heavy toast oak stave 	
   soaked in red wine
Imperial Yeast G02 (Kaiser) or 	
   White Labs WLP036 (Düsseldorf 	
   Alt Ale) or SafAle K-97 yeast
Imperial Yeast F08 (Sour Batch 	
   Kidz) or White Labs WLP665 	
   (Flemish Ale) blend
3⁄4 cup corn sugar (if priming)

STEP BY STEP 
This is a single infusion mash. Heat 
3.75 gallons (14.2 L) of strike water 
to 169 °F (76 °C). Mash at 155 °F  
(68 °C) to 60 minutes before begin-
ning mashout process. Collect 6.5 
gallons (24.6 L) of wort and bring to 
a boil. Boil for 60 minutes, adding 
hops and candi syrup as indicated.  

Chill wort, aerate, and pitch the 

OAK ALTERNATIVE RECIPES
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German ale yeast (don’t pitch the 
blend at this time). Ferment at 62 °F 
(17 °C) for about 10–14 days.

When final gravity is reached and 
beer has settled, transfer to second-
ary and inoculate with the yeast/
bacteria blend. Give the bugs several 
weeks to get their funk on before 
dumping the wine and adding the 
stave to your beer. Within as little as 
a few months the beer will be ready 
to keg or bottle! 

FLANDERS RED ALE
(5 gallons/19 L, partial mash)
OG = 1.061  FG = ~1.008
IBU =  5  SRM = 22  ABV = ~7%

INGREDIENTS
Replace the Pilsner, Vienna, Red X®, 
and Munich malts in the all-grain 
version with 1.5 lbs. (0.68 kg) Pilsen 
dried malt extract, 1.5 lbs. (0.68 kg) 
Vienna dried malt extract, 1 lb. (0.45 
kg) Munich dried malt extract, and 2 
lbs. (0.9 kg) Best Malz Red X® malt. 
The rest of the ingredients are the 
same as the all-grain recipe.

STEP BY STEP
Starting with 1.5 gallons (6 L) of 
water, bring temperature to 160 °F 
(71 °C). In a large grain bag, sub-
merge the crushed Red X®, aro-
matic, and red wheat malts into the 
water. Hold the mash temperature at 
155 °F (68 °C)  for 45 minutes, then 
stir in the remaining crushed grains 
while bringing the temperature back 
to 155 °F (68 °C). Hold this tempera-
ture for at least 15 minutes, then 
wash all the grains with 1.5 gallons 
(5.7 L) of hot water. 

Top off the kettle to 6.5 gallons 
(24.6 L) and stir in malt extracts 
while off heat until fully dissolved. 
Return to heat and bring wort to a 
boil for 60 minutes, adding hops and 
candi syrup according to the ingre-
dients list. Follow the remainder of 
the all-grain recipe.

TIPS FOR SUCCESS: 
If you haven’t saved an oak stave 

from a batch of wine you made, 
don’t fret, but you may have to start 
soaking it 2–3 months prior to brew 
day to achieve the right balance 
and that freshly dumped barrel 
taste. Place your stave in a Ziplock 
or vacuum seal bag and pour in 
about 8 oz. (235 mL) of your favorite 
full-bodied and tannic red wine (like 
a Cabernet Sauvignon). Moving it in 
and out of the freezer daily will help 
speed up the rate of extraction.

Sour beers and mixed culture 
fermentation are worthy of many 
articles and books unto themselves.  
This is a very simple explanation 
for making a sour beer.  Though it 
consistently works well, the time to 
achieve your desired flavor profile 
may vary based on factors that are 
outside the scope of this article.

VIN BLANC IPA 
(5 gallons/19 L, all-grain)
OG = 1.064  FG = 1.014
IBU = 58  SRM = 5  ABV = 6.4%

INGREDIENTS 
9 lbs. (4.1 kg) Pure Idaho Pilsner 
   malt
3 lbs. (1.4 kg) white wheat malt
0.5 lb. (0.23 kg) Vienna malt
0.33 lb. (0.15 kg) crystal malt (15 °L)
14 AAU Nugget hops (60 min.) 
   (1 oz./28 g at 14% alpha acids)
12 AAU Hallertau Blanc hops 
   (5 min.) (1.25 oz./35 g at 10% 
   alpha acids)
0.75 oz. (21 g) Nelson Sauvin hops 
   (1 min.)
0.5 oz. (14 g) Cashmere hops 
   (1 min.)
1.25 oz. (35 g) Nelson Sauvin hops 
   (dry hop)
0.75 oz. (21 g) Hallertau Blanc hops 
   (dry hop)
0.5 oz. (14 g) Cashmere hops 
   (dry hop)
1 oz. (28 g) gin-soaked American 
   oak chips (medium toast) 
Imperial Yeast A24 (Dry Hop) or 
   Omega Yeast OLY-052 (DIPA) or 
   LalBrew New England
3⁄4 cup corn sugar (if priming)

STEP BY STEP 
Starting on brew day, in a sealed 
container cover 1 oz. (28 g) of oak 
chips in your favorite gin. Heat 4 
gallons (15.2 L) of strike water to 
162 °F (72 °C). Mash all the grains 
at 148 °F (64 °C) for 75 minutes 
before beginning the mashout pro-
cess. Collect 6.5 gallons (24.6 L) of 
wort and bring to a boil for 60 min-
utes, adding hops as indicated. After 
flameout, give the wort a long stir to 
create a whirlpool and let settle for 
several minutes.  

Chill wort to yeast-pitching 
temperature, aerate, then pitch the 
yeast. Ferment at 68 °F (20 °C) for 
roughly one week, then add the dry 
hops. At this time, pour the gin off 
the oak and replace with a dry white 
wine like Sauvignon Blanc. When the 
beer is ready for transfer, rack into 
an appropriate fermenter or keg and 
add the chips with the wine to the 
beer. Package the beer as you would 
a normal IPA.

VIN BLANC IPA 
(5 gallons/19 L, 
extract with grains)
OG = 1.064  FG = 1.014
IBU = 58  SRM = 5  ABV = 6.4%

INGREDIENTS 
Replace the Pilsner, wheat, and Vi-
enna malts with 5 lbs. (2.3 kg) Pilsen 
dried malt extract and 2 lbs. (0.91 
kg) wheat dried malt extract.  The 
remainder of the ingredients remain 
the same as the all-grain recipe.

STEP BY STEP 
Starting with 6.5 gallons (24.6 L) of 
water, submerge the crushed grains 
in a muslin bag into the water. 
Heat the water up to 170 °F (77 °C) 
then remove the grains. Stir in all 
the malt extracts while off heat. 
Stir until malt extracts are fully 
dissolved, then bring wort to a boil. 
Boil for 60 minutes, adding hops ac-
cording to the ingredients list. 

Follow the remainder of the all-
grain instructions.

OAK ALTERNATIVE RECIPES
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TRADITIONAL MEAD

FRUIT MEAD

HERB AND SPICE MEAD
Sponsor: Ancient Fire Mead & Cider

BEST OF SHOW MEAD AWARD
Sponsor: 

WINE COMPETITION
International Amateur 

2
01

9
 

ENTER YOUR CIDER & MEAD

Enter your best in one of the 
three mead categories:

And also:

Questions? Contact us at: Battenkill Communications 
5515 Main Street • Manchester Center, VT 05255

e-mail: competition@winemakermag.com  ph: (802) 362-3981 ext. 106 fax: (802) 362-2377

The world’s largest
competition for 

hobby winemakers.

HARD CIDER OR PERRY

IN THE

www.winemakermag.com/competition

Entry 
deadline is: 

March 15th, 2019
Online entry, forms, and 

competition rules are
available at:

www.winemakermag.com/
competition

Invention of Straight-A

A brief history of 

‘91

Invention of One Step‘93

Moved manufacturing out of 
the back of the house and into a 
converted mini-storage bay

‘94

Reformulated Straight-A to 
improve rinsing and product 
stability

‘97

Reformulated One Step to improve 
cleaning efficacy while maintaining 
the ability to use as a final rinse

‘01

Partnered with Das Bier! to 
provide cleaning products  
in Germany

‘02

New logo reflects 
commitment to safety 
and the environment.

‘04

Reformulated Straight-A  
and One Step to take 
advantage of new technology 
in cleaning science

‘07

Commercial product, AmBrew 
Cleanser available to breweries‘10

Introduced Barrel OxyFresh  
for barrel maintenance‘12

Re-branded with current logo; 
focus on making the best products 
that are safe for users and the 
environment

‘14

ecologiccleansers.com

Began development on our 
greatest effort to date…‘15

Introduction of EPA Registered 
Sanitizer – San Step‘17

San Step
Acid Sanitizer

– No Foam! –
– No Clouding! –
– Free Rinsing! –

– Resists Hard Water! –
– Biodegradable! –

– Environmentally Friendly! –
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o, you want to take your beer/
mead/cider-making hobby to 
the commercial level? Good 
for you, and you’ve accom-

plished the first step, which is to start 
thinking about the idea! You will want 
to keep doing this. Advice abounds, 
and if you ask around long enough 
you’ll hear cautionary tales as often 
as you’ll hear good, usable advice. 
That is alright though, the warnings 
are a reminder of the risky choices 
inherent in this type of project. The 
straight story is that you must RE-
ALLY want to make, market, and sell 
beer (or mead, cider, etc.) profession-
ally in order to get it right. The key to 
success will be how you react and how 

you use the resources you have when 
things change, because things will al-
ways change.

In April of 2016 my wife and I be-
gan the planning for launch of Ancient 
Fire Mead & Cider, a boutique produc-
er of meads and ciders that would be 
based in southern New Hampshire. 
By the fall of 2016 we were immersed 
in the business planning and had 
begun scouting for locations. We 
worked with our local SCORE Asso-
ciation chapter (a network of volun-
teer, expert business mentors) to get 
advice and counseling, something 
that helped us stay on track building 
out our financials and refining our 
pitch for the loan we were seeking. 

We found a location in early 2017 and 
by July 2017 had secured it and begun 
our permitting process with the Alco-
hol and Tobacco Tax and Trade Bureau 
(TTB). Financing fell into place in the 
fall of 2017, including a loan through 
a local economic development cor-
poration associated with the city we 
situated our business in. For the re-
mainder of 2017 we were in construc-
tion mode working with a local con-
tractor as well as doing some of the 
work ourselves. After nearly two years 
of planning and preparing, we finally 
opened the doors to our business on 
March 1, 2018 with the first of three 
product lines for sale. We still have a 
lot more work to do on the market-
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Steps to make your 
passion a business
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ing and sales front, but every bit of 
planning we have done can be seen in 
the tap room we opened last summer 
and the production facility that sits  
behind it.

In this article I intend to raise lots 
of questions and provide some tips 
in a whole bunch of areas that you’ll 
ultimately need to spend time work-
ing on in order for you to successful-
ly plan a project to go pro. I won’t be 
taking you through the entire pro-
cess of opening a complete and op-
erating business, but rather get you 
to the point where you can get mov-
ing to build a solid foundation for 
your vision. A lot of this is common 
to non-beverage businesses as well, 

but the specifics will keep you in the  
beverage mindset.

ASSEMBLE THE TEAM
Bring together owners, primary in-
vestors (if you have them), and any 
other decision makers. Make sure ev-
eryone knows each other. Initially ask 
them to work as a group to discuss the 
strengths and weaknesses of the idea/
project and how to turn that informa-
tion into useful business plan compo-
nents. Take good notes.

Every successful ownership team 
also retains trustworthy business 
partners to help them with legal, in-
surance, real estate, financial, and 
compliance matters. Get out and find 

them. Build your team to include 
people who can help you by planning 
and researching “in-house,” but also 
those that can provide value-added 
and advisory services as you explore 
your goals. Once again, hire those 
who are engaged.

HAVE A PLAN
Create a business plan. The plan 
should describe your vision, your 
mission to execute that, who is be-
hind the company, how it will get 
launched, who you are competing 
with, and where you expect it to go a 
couple years out into the future. This 
is a great exercise for an ownership 
team to go through. You learn about 

A before and after look at what is now the Ancient Fire Mead & Cider tasting room, located in Manchester, New Hampshire.
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your plans, learn about each other, as 
well as find so many things to discuss, 
make more specific, and of course 
meaningful to you as the founders. To 
familiarize yourself with the ins and 
outs of a plan, find templates or com-
pleted plans to review so that you have 
an idea of what you need to include 
as well as how to phrase it. There are 
also a number of resources out there 
to help understand the different as-
pects of the beverage business. En-
trepreneur Magazine has published 
some, and college or graduate school 
textbooks are always a good place  
to start.

Talk to competitors, retailers, bars, 
restaurants, similar area businesses, 
and other new local businesses own-
ers about the local beverage industry. 
Find out what starting a business has 
been like in your area. Find out what 
other beverages like yours sell for in 
all the different venues where you ex-
pect to compete with them.

Be sure to identify early on what 
parts of your plan are absolutely re-
quired for the project. Tap into local 
economic development organizations, 
the Small Business Association (SBA), 
the nonprofit SCORE Association, and 
other available resources to help you 
understand aspects of the business 
planning process with which you are 
not already familiar. You need to know 
your plan and craft your pitch as you 
evangelize for your project. These re-
sources can help you do this.

DON’T FEAR THE FINANCIAL 
ANALYSIS
Before we speed past the new business 
plan you’ve created, it makes sense to 
reinforce that spending time on the 
financials of your business plan will 
absolutely help you. You may need 
help with it — we did — but going and 
getting that help will take you farther 
than you can imagine.

Grab hold of something, but here 
is a mouthful of concepts you will 
need to get your head around. Cash 
flow statements, fixed expenses, 
variable expenses, cost of goods sold 
(COGS), seasonal sales forecasts, 
weighted gross margin (WGM), calcu-
lating breakeven, a production calen-
dar, staffing forecasts, and so on, all 

including components like insurance 
and taxes! Just look all this stuff up, 
and then find someone (like the pre-
viously mentioned SCORE, SBA, and 
local economic development resourc-
es) to help with the parts you don’t 
immediately get. You will eventually 
get it, and you’ll appreciate knowing 
how to understand the impact of your 
decisions when you do.

Please see page 91 for more dis-
cussion on COGS.

FINANCING YOUR PROJECT
Every project needs resources, and fi-
nancial ones are never in great enough 
supply. You will need to know what 
funding you already have and what 
additional types you are interested in 
seeking. Make sure you have a real-
istic understanding of what funding 
sources actually net you versus what 
they will cost you.

Develop a startup budget that in-
cludes categories like owner equi-
ty, loans, crowdfunding, equipment, 
construction/upgrades to the facility, 
and startup costs like marketing, six 
months of COGS, and operating ex-
penses, etc. Net it all out so you can 
get a good idea of how much money 
you need.

Talk with local economic develop-
ment authorities about revolving loan 
programs and startup services. Get 
involved in the local chamber of com-
merce and/or other professional net-
working groups. You will meet lots of 
great people who can help you reach 
out and find leads to chase down. Be 
ready to explain a summary of your 
business plan (your “elevator pitch”) 
including highlights from your finan-
cials. Network your way into part-
nering with others who can loan you 
money based on your planning and 
ability to speak to how you are going 
to grow your initial success. Keep in 
mind that while you may simply love 
the beverages you make, business in-
vestors will expect a financial return 
on their investments. You need to 
make a profit to remain in business.

GET HANDS ON
Do you have any friends who work at 
(or own) a brewery? Ever worked with 
them there before? You should.

There are definitely some equip-
ment differences between home and 
commercial production, and scale 
alone can make translating the ex-
perience working in a local brewery 
for a day to your project challenging. 
The understanding of the processes 
and what modern industrialization 
can do for you is well worth any time 
spent. Learn how to break down and 
clean a tank. That next beer that goes 
through it will be sold to the pub-
lic and because you made sure the 
tank was clean, it will be the best it 
can be! The networking opportuni-
ties through hands-on volunteering  
are invaluable.

COMPANY BRANDING, 
MARKETING, & SALES
What is your brand all about? How 
does your vision translate to some-
thing tangible that can be demon-
strated to business partners, inves-
tors, or customers? How do you plan 
to represent your brand visually? Will 
you be engaging a branding designer 
that will develop a branding package 
that represents your brand online, in 
print, on gear and signage, and ulti-
mately labels?

As the owner of a startup meadery 
I coined a twist on a phrase my broth-
er-in-law once said to me about being 
a sales guy. “Always be(e) hustling” is 
what I say I am doing when I am mak-
ing mead, marketing Ancient Fire 
or even taking out the Ancient Fire  
trash bin.

You have to sell the product you 
make, which means someone from 
your team will need to spend time 
marketing it, and actually doing all 
the work to educate, share samples, 
answer questions, and ultimately take 
and fulfill orders. More time will be 
spent here than in making the prod-
uct. Or at least, you will want this to 
be the case soon.

Are you selling to retail custom-
ers? Can you direct distribute? What 
kinds of accounts are you looking for? 
What formats will your product come 
in? What kind of promotions can you 
do? How do your marketing expenses 
return on investment? You’ll need to 
work answers to these questions out 
as part of your plan, and you will soon 



82 JANUARY-FEBRUARY 2019    BREW YOUR OWN

be ready to get out there and make 
some sales.

How you market your new busi-
ness from the first day you want to go 
public with the vision is something 
you will want to work out early. You 
won’t be selling product on day one 
of your planning, but you are already 
marketing your brand, so working 
this out before a lot of other aspects of 
the project, including many of those 
physical ones, will ultimately set the 
tone for how customers engage with 
your brand.

LOOKING FOR A LOCATION
Leasing or buying a location for your 
brewery is going to be a complicat-
ed equation for your project, and so 
much of what needs to be put into the 
details is going to come from you. But, 
here are some general tips to make 
vetting locations productive: Pick a 
few towns, and get a feel for their 
zoning, permitting, and other pro-
cesses. Talk to someone who opened 
a similar business in these same areas 
if you can. A real estate agent will be 

a huge asset — they know the local 
market, but they also know so many 
helpful people! Work out how they get 
paid in a contract up front and work it 
out in terms commonly used in your 
area so other agents and potential 
landlords won’t be met with some-
thing they aren’t used to.

I leased a space for my business 
so I can provide tips on that process. 
Buying a property will be different 
up front, but many of the concerns 
around usage will be the same, and 
you’ll want to get all of that worked 
out in advance.

When you see a promising space, 
pull its property and land use infor-
mation and ask the local zoning/plan-
ning officials if the type of business 
you want to run is permitted there. 
If it is, you need to look more close-
ly at the space for what is necessary 
for your business. If not, you’ll need 
to wade into land use and zoning vari-
ances, the process for which is going 
to vary from locale to locale.

Once you’ve identified one or 
more spaces that might be a fit, talk 

Jason and Margot Phelps at Ancient Fire Mead & Cider.
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The Easy
Way To

Whirlpool
Sparge

Recirculate
& More.

www.exchilerator.com

TM

Fully Adjustable
Easy to attach
1/2” Ports & 
Accessories
For Brewing

NO NEED
TO 

DRILL HOLES

Just Attach & Go!

Presents

Upgrade Your Kettle Today!

to plumbers, electricians, contrac-
tors, and the landlord about what you 
want to do and how it might be ac-
complished in the space. You’ll also 
need to consider local health codes, 
local fire and safety codes, parking, 
and handicap requirements.

Typically, to get a landlord to take 
your interest in a space seriously, you 
would draft a letter of intent (LOI) 
that outlines the terms you would like 
them to entertain for a lease. Just like 
the real estate agent contract, and a 
agent should help with the LOI, you’ll 
need to draft the LOI in terms consis-
tent with local and state law, as well 
as in terms that the market typically 
works within for the best outcome.

There are several different com-
mercial lease types out there and un-
derstanding how they work can help 
with expectations of how your costs 
will break down, and this is some-
thing your real estate agent can help 
you with. You’ll also want to get a feel 
for annual increase and lease renew-
al terms as well as any sublet/escape 
clauses that will apply to a potential 
lease you may want to enter into.

You will definitely want to have 
a local real estate attorney review a 
lease for you and help coordinate any 
changes to be negotiated with the 
landlord. This section may read some-
what simple, but it is a complex and 
important aspect, one you should give 
appropriate time to.

FEDERAL PERMITTING
Working with the Alcohol and Tobac-
co Tax and Trade Bureau (TTB) and 
the Permits Online system is recom-
mended, but is not entirely a straight-
forward exercise. The paper forms are 
the older way to go, and are definitely 
no longer efficient.

What to review first? You’ll need 
a location and a signed lease to get 
the process started; the federal alco-
hol production bond is site-specific. 
You’ll also want to have a diagram 
of how your space will be laid out. 
You are essentially making yourself  
known as an alcohol producer to the 
federal government so they want all 
sorts of information, including the 
sources and uses of any money the 
company has or is expecting com-

mitments to. They will also ask for 
background information on all owners 
(more than 5%) so it makes sense to 
consider the ownership structure be-
fore you get here.

You do not necessarily need to en-
gage an attorney for this process — we 
didn’t — but that is done with some 
frequency based on this question 
coming up in trade circles.

STATE & LOCAL LICENSING
You’ll need to understand the appli-
cations, fees, and purposes of all sorts 
of things, including business licens-
es and permits of assembly. It varies 
town-to-town, and state-to-state, so 
you’ll need to explore this topic in-
dependently. Identify the regulatory 
agencies and give them a call. Most 
will have resources on their websites 
or will send them to you upon request.

WHERE DO YOU GO FROM 
HERE?
Head spinning yet?

At this point if you’ve done the 
aforementioned, then you have in-
formed yourself across an array of 
topics for the project you hope to take 
on. You should have a vision and a 
team energized to take it public. With 
the exception of the costs associat-
ed with building out and working in 
a specific location, the production 
equipment, labor, lots of miscella-
nea, and any unique aspects of your 
business, you should have the core of 
a startup budget in view. You’ll want 
to fill in the rest as you further refine 
your vision and make decisions about 
where and how you will be operating.

With the above foundation, you are 
ready to dive into securing a location, 
finalizing the build out costs, entering 
into permitting/licensing, and getting 
your new space ready to go. 

There is much work ahead of you, 
but it will be worth it when you get 
to serve the first customer in your  
new facility. 

RELATED LINK:
Dreaming of taking your hobby pro, 
but not interested in running the 
business? Here’s what you need to 
know before you get started: https://
byo.com/article/go-pro/
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MASTER THE  
SPICE
Options and approaches to additions

As a rule, I add 
my spices post-
fermentation unless 
I have a compelling 
reason not to.

ne of the best things about 
being a homebrewer is that you 
get to make the kinds of choices 
that beer drinkers that only buy 

their beer never get to make. Home-
brewing, generally, gives us control 
over what styles to brew and subse-
quently drink. For example, I love 
altbier, but they can be a tough style 
to find and/or identify. Also, you get 
to control when to drink your home-
brew — if I want a fresh Oktoberfest 
in May, I can have one. And finally, 
homebrewing allows adjustments to a 
beer’s specs. For example, I love New 
England IPA, but I can’t find one with 
five percent ABV . . . but I can brew one. 
It also includes making beers that a 
brewery won’t make, doesn’t want to 
make, or maybe even can’t afford to 
make. It’s with this in mind that we get 
into today’s column on spices in beer. 
Spiced beer isn’t exactly new — in the 
days before hops became the de facto 
flavoring agent in beers, any number 
of flavorful herbs and spices were used 
in beer. (Most folks know these malt 
beverages as gruit.) However, home-
brewing gives us the chance to spice 
with whatever we want, not just the 
usual coriander and orange peels.

With that in mind, this issue’s 
“Techniques” column will be less about 
which spices to use — honestly, crack 
open that spice cabinet and build a 
recipe based on whatever jumps out at 
you — and more about the approaches 
to using spice that should be broadly 
applicable to any number of recipes 
and beers. We’ll start with spices in the 
brew day, and then go on to address 
getting your hands on good spices, 
dialing in your recipes, and upping your 
spice competence and confidence. 

SPICING THE BEER: WHEN
When it comes to spicing beer (or 
adding any specialty ingredient, ac-
tually), I prefer to work from the back 
of the process to the front. What’s the 
absolute latest in the process I can add 
something? That’s when I want to do it. 
The reasoning behind that approach is 
that the earlier in the process an ingre-
dient is added, the more change it can 
undergo in presentation and the less 
control I have over it from a flavor per-
spective. My first pumpkin spice beer 
was a bit of a mess, in large part thanks 
to an aggressive cinnamon flavor de-
rived from cinnamon added in the boil. 
It was too much (I later learned), and 
not only that but the flavor seemed 
sharp and unpleasant rather than spicy 
and redolent. If I had only waited and 
added it, to taste, post-fermentation, I 
would have gotten a better result.

As a rule, I add my spices post-fer-
mentation unless I have a compelling 
reason not to. This means no unpredict-
able reactions from the boil/heating; 
many spices react to heat, of course, 
and often in good ways. However, un-
less I brew a recipe regularly I’m never 
going to get enough renditions of it 
made to really test whether I’m getting 
a better (or worse) expression of that 
spice thanks to heating it. I don’t like 
that level of variability. Then there’s 
whether the spice flavor (good or bad) 
survives the fermentation process, and 
I don’t mean (only) potential interac-
tions/transformations in the presence 
of yeast — an early-added spice could 
also blow-off during primary, either 
through off-gassing of developed/ex-
tracted compounds or through literal 
blowing-off via the kräusen.

A more-controllable approach is 
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to add to taste, post-fermentation. We’ll get to the how in a 
minute, but that’s the when in most cases. There are some 
exceptions. If it’s something that is regularly used in brew-
ing and/or boiling adds a known value, then I’ll consider 
adding it in the mash or boil.  This could include lemon or 
orange peel, some herbs (I find that rosemary benefits from 
a hot-side addition compared to cold), or salt in my Gose. 
Adding it post-fermentation, though, means that I can taste 
what I’m adding, taste the beer I’m adding it to, and balance 
my flavors directly. At that stage the only step in the process 
remaining is carbonation and conditioning, and if kegging I 
can even adjust that to get the most out of my spice addi-
tions. When an ingredient isn’t used often enough to develop 
a reliable recipe, then control, control, control is the name of 
the game.	

SPICING THE BEER: HOW
This section presumes that you’re adding post-fermentation, 
but parts of it will translate even if you’re going in at another 
stage of the brewing process. In either case, it’s a question of 
spice prep and infusion method. 

First, prep your spices — this might be as simple as 
opening up a bottle or package. For example, brewers who 
use whole coffee beans or cinnamon sticks, need no prep, 
but many others do require some form of a crush, grind, 
or splitting. Most of the time you’ll benefit from exposing 
more of your spice’s surface area and/or getting inside of it. 
Cracked or crushed peppercorns, split vanilla beans, ground 
coffee, etc. Of those, I prefer cracked/crushed to ground. 
That might seem a bit counter-intuitive — don’t we want 
maximum exposure for maximum flavor? Possibly . . . but 
then we’re back to control. In many cases we’re only using a 
small amount of spice anyway, which speaks to the cliché: A 
little goes a long way. Grinding increases the risk of getting 
too much flavor out of it. Don’t believe me? Put a whole or 
cracked black peppercorn on your tongue — not bad. Now 
chew it — depending on your tolerance for peppery flavors, 
you might hang in there for a while, but the heavily-crushed 
spice is going to be more intense. That’s going to matter less 
if you use the tincture approach I describe below, but even 
there I tend to use just a cracked/coarsely chopped form. If I 
get an intensely-flavored tincture, I may overshoot or get gun 
shy and undershoot. You can always add more. You can’t take 
it out once it’s in there.

In terms of addition, you can do a direct-add or make a 
tincture. If adding directly to the fermenter (or even the keg), 
get hold of a fine-mesh bag. You probably already have one 
or two for use with hops, anyway! Steep, then taste. Some 

spices will develop flavors quickly, so taste at a reasonable 
interval (one hour, then a few hours, then a couple of days, 
etc.) to “track” the changes in flavor. You may also find that 
your spices are fully-depleted and don’t keep adding flavor, 
even though you’re not satisfied yet. If so, good. Add more, 
and continue the process. Remember, under-shooting at first 
isn’t a problem here, but overshooting is.
	 I nearly always use a tincture, though. A tincture is simply 
a liquid extract you create for yourself, and then add it to the 
beer rather than the spices. Soak your spices in a neutral spir-
it like vodka (bag any ground spices). Pour just enough liquid 
to cover the spice, and let it sit for 30 to 60 minutes. At that 
point, remove the bag/spices (or decant the liquid off of the 
spices). What remains should be an alcoholic extract of spice 
that you can add directly to your beer. Don’t worry about not 

making enough, or making it too weak — just like the steeped 
spices, you can always add more, though if it’s so weak that 
you can’t taste the spice, by all means let it rest a while 
longer. Try, then trust. You can also use this approach to add 
combinations of spices, but the more control-freakish among 
you will want to make individual tinctures for each spice and 
then blend, or add each in sequence to the beer to build 
your flavors.
	 The question of “how much” spice you’ll need or want is 
going to be relative and vary from style to style and recipe 
to recipe. The wide world of beer publishing and the internet 
has a number of resources that might provide good refer-
ence points (including the vast recipe collection found on 
www.byo.com/recipe), especially if using a common spice 
(cinnamon, vanilla, etc.). If, however, you don’t trust what you 
read and/or if you are using an exotic or atypical spice, I can 
recommend the following approach. This is what I’ve come 
to term my “Family of Four” guideline: Find a cooking recipe 
that uses that spice in a meaningful way (not just as a subtle 
flavoring or as part of a huge collection of spices or in spice 
heavy rubs or marinades), and scale it to six servings (what 
you would make for a family of four people). How much of 
the spice in question is called for? That’s about how much 
you’ll probably need per 5 gallons (19 L) of beer. It’s simplis-
tic, not based on any firm science, and entirely anecdotal, but 
I’ll be darned if I need to adjust by more than a few percent-
age points either way. If it’s an especially strong spice I might 
aim lower, or if it’s an especially prominent flavor profile in 
my beer I might aim higher, but this is a great starting point 
for whatever the spice is. If nothing else it can give you a 
little bit of confidence to use that smoked paprika even when 
you can’t find a single brewing recipe that does!

This might sound strange, but don’t lean too 
heavily on your own spice cabinet unless you’re 
sure that what you’re using is relatively fresh.
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FINDING YOUR SPICE
Last, but not least, good sourcing of your spices can be the 
difference between the satisfied glow caused by a great beer 
and a tight-lipped smile followed by hearing the most dread-
ed words in subjective beer evaluation: “That’s interesting!”
This might sound strange, but don’t lean too heavily on your 
own spice cabinet unless you’re sure that what you’re using 
is relatively fresh. Dried spices (especially if already cracked, 
crushed, or ground) can oxidize just like any other ingredi-
ent. Would you use an open can of two-year oats from your 
pantry in your oatmeal stout? Good — then don’t use that 
had-it-since-you-moved-in jar of ground cloves. Even if the 
oxidation doesn’t carry through to the flavor in a perceivable 
way, oxidized spices are simply less-flavorful than fresher 
spices, on average. If, however, you’re a regular cook and you 
have good “pull-through” in your spice cabinet, it can be a 
good place to “shop” for your brewing spices.
	 Otherwise, go visit your local supermarket. Dried spices 
are plentiful there, and the baking aisle will have a large 
selection of what you need (and inspiration for what you 
might only want). If you know that you’ll be using these 
spices in the future, you can also take care to store them in 
vacuum-sealed, CO2-flushed, or even just generally air-ab-
sent containers or bags to help preserve them for future 
batches of beer. Bag, force the air out as best you can, and 
store in a freezer. 

	 You can also secure fresh herbs and spices from the 
produce aisle, preserving a lot of secondary flavors that 
won’t be present in the dried varieties. It can take a bit of 
effort and research to work out how best to get at the spice/
compounds in question, but the results are usually worth it. 
Black limes, ginger, peppers, and other seeds and roots can 
be processed at home to get the freshest product available, 
and they often come with the unexpected benefit of a lot 
of secondary flavors as well! If, however, you definitely want 
only a single spice flavor, then maybe stick to the pre-pro-
cessed options.
 
SPICE UP YOUR LIFE
If you’ve read this far then the final recommendation is 
probably wasted on you, but here it goes, anyway: Experi-
ment. And I don’t mean that in the “throw something in and 
hope for the best” sense. I mean, keep good records, add 
spices to only part of a batch (or, even better, split it into five 
mini-batches and dose each differently), and learn from your 
results. For more on this topic read the December 2018 “Tips 
From the Pros” on spicing concepts. 

Brewing with spices can be a remarkably rewarding 
effort, but it can also be maddeningly variable. Your best de-
fense against that frustration is to know what goes in, when, 
how, and from where. Be conscientious in your spice beer 
brewing, and you’ll be spice-confident in no time.

TECHNIQUES



87BYO.COM    JANUARY-FEBRUARY 2019    

Their impact on staling and head retention

LOX-LESS  
MALTS

taling is the general term we 
use for undesirable flavors that 
occur during the aging of beer. 
Why should a homebrewer care? 

You may respond with, “My beer never 
gets old enough to stale.” Or, “I never 
brew light beers and I have not no-
ticed this.” Or, “I never let beer out of 
my control.” While there may be some 
merit to this, this column is geared 
to highlight a new pedigree of barley 
that has been shown to not only help 
limit certain staling effects, but also 
increase head retention in beer brewed 
with it. 

Staling is of both quality and eco-
nomic importance. Most, if not all, 
large breweries invest considerable 
resources into improving the shelf 
life of beer. The R&D program at Si-
erra Nevada has always maintained a 
strong focus on increasing the quality 
of both their fresh and their aged beers 
for example. It is very challenging 
for a brewer to release beer into the 
wild and lose control of its storage 
conditions and serving date. Brewers 
have approached the problem from 
many directions, making beers that 
last longer, educating distributors on 
how to keep beers fresh and educating 
consumers on the importance of fresh 
beer. Despite all these efforts, it is still 
common to find stale beer in the trade. 
As a homebrewer, if you want to enter 
a competition, the beer will be out of 
your control. In fact shipping beer is 
likely to accelerate the staling process. 
Also, it is common for homebrewers 
to give beer as gifts. You wouldn’t 
want your gift to go stale before it was 
appreciated. Or perhaps you want to 
make a beer specifically to age.

Let’s start with considering how 
artificial staling is done. The two com-
mon methods are to store the beer 
warm or alternate warm and cold cy-

cles. Sierra Nevada claims to be able 
to replicate 3 months of staling time in 
7 days in its artificial aging chamber. 
Once a beer is brewed its quality will 
change over time. Some qualities can 
improve while others degrade. The 
malt, hops, and yeast character can 
change dramatically over timeframes 
as short as a few weeks. Oxygen is par-
ticularly harmful to beer and steps are 
taken at most breweries to lower the 
oxygen uptake at all phases of beer 
production with the exception of right 
after wort is cooled and yeast is added. 
But even at this phase of the process; 
there are brewers who have found 
novel ways to lower oxygen during 
wort aeration as well. Here we will 
describe one of the ways oxygen con-
tributes to the most common staling 
flavor; wet paper.

T2N BACKGROUND
Among the most studied beer staling 
molecules in pale lagers is trans-2-
nonenal (T2N). It has the aroma/flavor 
that is often perceived as wet paper 
or wet cardboard. If this flavor is not 
familiar to you, there are spiking kits 
available to simulate this flavor or you 
can wrap a beer in a wet paper bag 
and drink it. Another way, albeit slow, 
is to take a light flavor beer and leave 
it warm for 6 months.

T2N has a flavor threshold of 100 
parts per trillion making its control 
very important. To put that number 
into perspective, one gram of T2N will 
render over 26 million gallons of beer 
stale tasting! While this is not the only 
factor we need to worry about during 
aging, we will focus this issue’s column 
to T2N and its sources. Because this 
flavor is so dominate in the staling of 
pale lager beers we don’t have much 
data on it for big craft beers. I propose 
that the large hop additions currently 
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ADVANCED BREWING
in vogue supply reductones to help limit this reaction and as 
the market returns to balance craft brewers too will have to 
consider this important molecule. 

T2N is formed as the degradation product of poly-un-
saturated fatty acids oxygenated by the lipoxygenase (LOX) 
enzyme. Let’s slow that last sentence down and pick it apart 
so everyone can understand. Fatty acids are oxygenated in a 
catalytic reaction by the LOX enzyme to form a conjugated 
hydroperoxide. Once this reaction is complete the LOX is 
unchanged and free to catalyze another fatty acid. This hy-
droperoxide product is subsequently degraded later in the 
process but most importantly in the package into T2N.

LOX BACKGROUND
LOX-enzymes are created while the plant is growing. During 
malting, the germination step activates the LOX enzymes 
causing them to create T2N. Since enzymes work more 
quickly as they warm up, as long as not denatured by ex-

treme heat, lowering germination temperatures are effective 
in lowering LOX activity. LOX is denatured at low heats and 
kilning malt at a higher temperature and/or a longer time 
will denature most of the LOX at the expense of making 
slightly darker base malt. If LOX survives malting it will be 
activated further in the mash. LOX enzymes are almost en-
tirely denatured by the boil. In addition hydroperoxides and 
T2N created before boil will be volatized in the boil.

For the last 60 years there has been a steady decline 
in the levels of LOX in malting barleys. It is likely that se-
lective breeding for flavor has worked to lower this prob-
lematic enzyme. LOX comes in two varieties named LOX-1 
and LOX-2. LOX-1 is been shown to be the most important 
pathway to T2N. Gamma-nonalactone is also formed from 
lipid degradation and has been shown to increase the de-
gree of staling flavor when combined with T2N. It should be 
noted there is also a non-oxidative pathway to T2N forma-
tion from a nitrogenous (Schiff) base that is activated in boil 
and continues into the finished beer. Research is divided 
as to the importance of these two paths but the available 
research into LOX shows a reduction in T2N levels in the 
packaged beer.

While LOX is very thermolabile (is easily destroyed by 
heat) and is largely destroyed during mashout and com-
pletely destroyed by boil, the conversion to hydroperoxide 
has already been done. Brewers can further reduce the 
LOX activity by increasing boil evaporation to remove the 
hydroperoxide precursor and by decreasing the pH of wort. 
Homebrewers already have a fairly high boil-off rate com-
pared to professional brewers, so homebrewers have had an 
advantage there. Since LOX requires oxygen to make T2N 
it is logical to assume that lowering oxygen or increasing 

reductones would help to lower T2N levels in finished beer. 
Lowering hot-side aeration is also beneficial in limiting ox-
idized fatty acids. Not only do the LOX enzymes create the 
T2N molecule but LOX also seems to play a part in the pro-
duction of trihydroxyoctadecenoic acid (THOD). THOD has 
been implicated in the staling process and is also a known 
foam-negative compound.

REMOVE THE LOX
LOX-less (also called Zero-LOX or LOX-Null) barley lacks 
the LOX enzymes that create the T2N compound. So let’s 
delve into the genetics of LOX-less barley. LOX-1-less bar-
ley was first bred from an existing recessive gene collected 
by the Institute of Plant Sciences and Resources, Okayama 
University, Japan from an Indian landrace (pre-hybridized) 
barley (OUI003, Code Number SBOU2) crossed with Ca-
nadian CDC Kendall with marker assisted backcrossing in 
2001. This barley was named CDC PolarStar. PolarStar was 

the first commercial barley variety to eliminate LOX from 
the barley grain, this work was repeated by University of 
Adelaide using the Australian malting barley variety Flag-
ship. Both programs were sponsored by Sapporo Breweries 
Ltd, Japan. Carlsberg and Heineken also bred barley without 
Lox-1 (2001) and later entirely without LOX-1 and LOX-2 
(LOX-less) (2010). Interestingly six LOX-less landrace bar-
leys have been identified and further work in producing 
LOX-less barley specifically bred for brewing purposes is 

underway. There are now many LOX-less varieties available 
to both the pro and homebrewers (see Chart 1 above).

These new barley varieties have performed well in the 
field, malt-house, lab testing, small and large-scale trials 
and are in use in some of the largest breweries in the world. 
For the farmer, the yield per acre, time to maturity, kernel 
size, and kernel qualities match standard varieties. For the 

Partial List of Malt Varieties Available as LOX-Null
Cha-Cha

Chapeau

Charles

Cheerio

Charmay

Chill

New Sachiho Golden

Polar-Star

Propeno

Tipple

Chart 1

As a result, the beers have longer shelf life 
and a much improved head retention thanks 
to the reduction in these two compounds.
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brewer, the levels of extract, nitrogen (FAN levels), beta glu-
cans and diastatic power are within normal brewing ranges. 
A big surprise in this research has been the low levels of 
THOD in LOX-less variety produced beers. It is not known 
if the varieties are genetically predisposed to have lower 
THOD or if the LOX enzyme participates in some way to the 
formation of THOD. Further barley lines are being devel-
oped specifically to explore the effect breeding can have on 
foam retention.

THE RESULTS
Why go through all of this effort? Lab analysis has shown 
a marked decrease in T2N levels in aged beers and much 
longer head retention for beers brewed with these malts. In 
fact the LOX-less barley produces 1⁄50 th the T2N compound 
and 1⁄2 to 1⁄3 of the THOD after storage. As a result, the beers 

have longer shelf life and a much improved head retention 
thanks to the reduction in these two compounds (see Charts 
2 and 3 above). In fact, there was up to 30 minutes improve-
ment in head retention found in some trials. 

There seem to be no drawbacks in other aspects of the 
resulting beer. In a blind analysis by “very experienced” 
tasters it has been shown that the stale and papery qual-
ity of fresh beers is much lower than control varieties and 
both forced- and natural-aging studies have shown the T2N 
levels are lower in beers produced with LOX-less varieties. 
Qualitatively, these aged beers show a much better score for 
staling qualities with the LOX-less varieties. So far there are 
no studies on three-year-old beers to show if there is a ben-
efit in LOX-less varieties but the shorter-term results seem 
to point towards positive long-term benefits. Also, the levels 
of Gamma-nonalactone, the synergistic staling compound 
with T2N, have been lower in Lox-less variety based beers.

Notable in the data from Hirota (Chart 2) is that even 
with LOX-less varieties the T2N is not zero. Although the 
numbers are lower and have been repeated by other re-

searchers. This leads one to consider other sources of T2N 
and that research is continuing. Some pathways have been 
proposed, and look promising, but, so far, no one has pub-
lished a specific pathway. 

I was able to run several sensory trials on grains and 
worts as well as batches of beer brewed on homebrew-sized 
equipment and have found that the flavors and brewhouse 
performance is equivalent to more traditional brewing va-
rieties. These tests, which included side-by-side trials with 
many of the popular homebrewing base malts showed that 
the fresh beer was very similar to traditional malts. (The 
LOX-less Viking Pale Zero and Pilsner Zero malts were used 
for these trials.) 

FINAL THOUGHTS
Staling is a common problem in beer. Brewing researchers 
have identified many flavors that are caused by aging that 
are detrimental to beer. LOX-less barley has given brewers 
a new tool in controlling staling, specifically by the T2N 
pathway catalyzed by the LOX enzyme. Its brewhouse per-
formance and cost is unchanged from traditional varieties 
and is another weapon in a brewer’s arsenal. 

Mash a liter and give the wort a taste to see how those 
compare to similar grains. If you like it, give it a brew! You 
may find it is the base grain that you use for beers that may 
sit in your kegerator or bottle longer than others.
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Brewing Science, 66 (2). 37–45.
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Paynter, Dianxing Wu, Michael Jones, Xiaoli Shu and Chen-
gdao Li (2014). Sequence variation and haplotypes of lipox-
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Genetics, 19. 15–36.

Junhong Yu, Shuxia Huang, Jianjun Dong, Wei Fan, Shuli 
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Storage Condition LOX-Normal LOX-Null
7 days at 0°C 0.02 ± 0.0024 0.01 ± 0.0007

7 days at 37°C 0.35 ± 0.0023 0.12 ± 0.0026

14 days at 37°C 0.36 ± 0.0115 0.09 ± 0.0053

Averages of three determinations (μg/L) ± one standard deviation.

Chart 2 — Trans-2-Nonenal (T2N) Concentrations of Stored 
LOX-Normal and LOX-Null Beers

LOX-Normal LOX-Null

NIBEM foam stability 
value (seconds) 239 260 

THOD concentration 
(mg/L) 3.6 1.7

Averages of three determinations.

Chart 3 — Foam Stability and THOD Concentration of LOX-
Normal and LOX-Null Beers

Both charts from: Brewing Performance of Malted Lipoxygenase 1 Null 
Barley and Effect on the Flavor Stability of Beer. N. Hirota
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When it’s not a hobby anymore

CRUNCHING 
THE COGS

BY AUDRA GAIZIUNAS

Small-scale brewers 
need to understand 

how to cost not only 
our beers, but our 

entire operation 
as well.
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	    NANOBREWING

hen I was hired by Dogfish 
Head a decade ago, one of 
the first trips I took was a 
research vacation to the 

Pacific Northwest to immerse myself in 
and learn as much as I could about the 
business behind craft beer. I had very 
few beery numbers peers back then, 
and most worked for breweries the size 
of New Belgium, Sierra, and Allagash. I 
recognized the importance of learn-
ing from smaller-scale operations, to 
understand their growth patterns and 
costing methodologies, but I needed 
to build a database in order to map 
those patterns. Over a period of a week 
I visited 26 breweries and brewpubs, 
and the results of my findings were 
astounding. At that point, 25 of the 26 
didn’t know how to cost out one run 
of their beer. Very few to none were 
implementing any cost accounting 
practices, and most were using aver-
ages as estimates. Estimates at best. 
The cash was rolling in, and each was 
generating enough sales to pay all the 
bills and payroll, so that was viewed as 
good enough. Being an accountant, this 
was a challenging mindset for me to 
accept. It was also quite eye-opening 
and provided me the inspiration to 
eventually launch my own consultancy 
focused on small-scale operations.

Over the past decade I’ve had many 
conversations with aspiring brew-
ers as they’ve explored the financial 
and emotional feasibility of running 
a nanobrewery. “Could one support 
oneself and/or his or her family with 
a 1-BBL or 3-BBL operation in 1,500 
square foot (140 sq. m) space?” “Could 
that 1-BBL brewery grow into a 7-BBL 
or 10-BBL operation pretty easily with 
unique branding and quirky styles? 
Others have done it in the past, so 
could I?” These brewers would hand 
me their numbers, and I’d poke holes 

through their assumptions. Where are 
the production and taproom losses 
factored in? Why are you using average 
cost when the most expensive style 
will be your flagship? Where are your 
credit card processing fees? Time and 
time again full cost has been misun-
derstood as another startup would 
venture forth undercapitalized. Small-
scale brewers need to understand 
how to cost not only our beers, but our 
entire operation as well. Let’s start with 
the type of costs that fold into each 
batch we create.

TYPES OF COSTS
Within our operation we have fixed 
costs and variable costs. Fixed costs do 
not change with our level of produc-
tion, while variable costs do. Some 
examples of fixed costs would include 
our monthly lease of our space, liability 
insurance, and our head brewer’s salary 
(unless he/she is paid hourly). Variable 
costs would include our raw materials 
(malt, hops, adjuncts), carbonation, 
and packaging. Some costs are a mix 
of fixed and variable, such as certain 
utilities, where you are charged a fixed 
monthly account fee and a separate 
usage fee per kilowatt, gallon, etc.

All our costs can also be labeled 
as direct or indirect. Direct costs can 
be traced back to each batch of beer 
produced, such as raw materials, 
which are traced by pounds per batch 
produced or the head brewer’s salary, 
which are traced by hours spent brew-
ing each batch. Indirect costs cannot 
be easily traced back to each batch of 
beer produced; thus, they are allocated 
based on a certain level of activity. In 
most cases in brewing, that activity 
is number of gallons produced and 
include such costs as carbon dioxide, 
which is used in many processes within 
the brewery, from carbonating our 

W
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beer within our fermentation vessels (FVs) to moving beer 
through the lines in the taproom and through our canning 
line while packaging via mobile canner. Other indirect costs 
would include insurance on the brewery equipment, our 
lease on the production space, and management oversight.

Each cost can be categorized as fixed or variable and 
direct or indirect, so start your analysis by labeling each 
of your costs by those two categories, then grouping those 
categories together. This exercise will help you determine 
which costs you can and can’t control as you launch and 
grow your operation.

So how does one calculate full cost per batch of beer 
produced? Create a spreadsheet with tabs for each of your 
recipes. In these tabs you will capture your direct costs: 

Direct materials and direct labor. Then add a tab to cap-
ture your total indirect costs, which we numbers nerds call 
overhead. Overhead is an accounting term that refers to all 
ongoing brewery expenses not including or related to direct 
labor, direct materials, or third-party expenses that are billed 
directly to customers. A brewery must pay overhead on an 
ongoing basis, regardless of whether it is producing a high 
or low amount of barrelage. It is important not just for bud-
geting purposes but for determining how much a brewery 
must charge for its products or services to make a profit. 

Overhead expenses can be fixed, meaning they are 
the same from month to month, or variable, meaning they 
increase or decrease depending on the brewery’s production 
level. For example, our rent payment may be fixed while 
shipping and mailing may be variable. Overhead expenses 
can also be semi-variable, meaning that the brewery incurs 
some portion of the expense no matter what, and some por-
tion depends on the level of production activity. Overhead 
can be general, referred to as company overhead, meaning 
that it applies to the brewery’s operations as a whole. A 
brewery can allocate overhead to a specific project or de-
partment as well (production versus sales or administrative). 
Your overhead costs can be broken down annually, quarterly, 
or even monthly, but most start with quarterly to ensure 
they can keep up with adjustments. From the nano perspec-
tive, overhead costs will include marketing, depreciation on 
production equipment, insurance, and utilities. Estimate the 
amount of beer you will produce over a defined time period 
(quarterly, annually, etc.) in gallons, then divide your total 
overhead costs by number of gallons you’re producing to 
determine your overhead rate per gallon of beer.

DEVELOPING A PRICE POINT
Once you understand the full cost to produce each beer, 
assign a price to each batch to ensure you’re making an 

adequate margin. Most nanobreweries operate using a tap-
room-focused model to maximize profitability, so the vessel 
sold is a 16 oz. pint (473 mL). Each gallon consists of 128 
oz., or 8 pints, or 3.8 L, but I’ve completed enough research 
to understand that only 65–75% of sellable liquid is actually 
realized as revenue. The rest is lost due to foaming, taplines, 
and comps. Therefore, assume each gallon (3.8 L) translates 
into roughly 6 sellable pints (96 oz. or 2.8 L). Multiply your 
pint price by 6 to arrive at total revenue. Subtract your per 
gallon (3.8 L) cost from that revenue and make sure that 
number is positive. If it isn’t, revisit your pricing and cost 
structure until it is.

Another way to look at cost is by calculating your 
breakeven point. The breakeven point is the level of sales 

where your profit is zero. The breakeven formula is sales 
minus variable cost minus fixed cost. You multiply your sales 
per unit by units sold. You also multiply the variable cost per 
unit by the same units sold. The sales level that makes the 
formula equal to zero is the breakeven point. Illustrated, the 
breakeven formula looks like this:

P(x) – VC(x) – FC = 0.
FC = fixed cost
P = price per unit
VC = variable cost per unit
x = units

Say that our sales price per case is $20. Rent is $100. 
Utilities total $50. Barley and hops cost $3 per case. Packag-
ing runs $2 per case and hourly labor runs $1 per case.

First, what’s fixed versus variable? Our fixed costs include 
rent and utilities ($150 total). Our variable costs include our 
raw materials, hourly labor, and packaging ($6 total). Let’s 
now solve for x.

$20(x) - $6.00(x) - $150 = 0
$14x - $150 = 0
$150 = $14x
x = 10.7 or 11 cases (round up to nearest 	

	 whole case)

Our operation would have to sell 11 cases to break even.

THE IMPORTANCE OF COGS
What is COGS anyway? COGS is cost of goods sold, or the 
accumulated total of all costs used to create a product (in 
our case: Beer), which has been sold. We match the time 
period we recognize revenue for the beer we have sold with 
the cost it took to produce those goods in the same period. 

The more accurately you calculate your gross 
margin, the better your chances of charting a 
financially feasible course for your nano’s future.
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Contact us for a
SPECIAL OFFER!

Seal your
homebrew in

12oz or 16 oz cans

THE FUTURE OF 
HOMEBREWING

IS HERE!

Wisconsin Aluminum Foundry 
Consumer Products Division

1931 South 14th Street, P.O. Box 246, Manitowoc, WI 54220
t: 920-682-8627 e: customerrelations@wafco.com

www.allamerican1930.com

Model SF202A Shown
Non-electric & electric models available

For example, say we brewed a beer in May and then sold it 
in pints in June. During the month of May, the beer is sitting 
in our inventory on our balance sheet. When we sell the beer 
in June, we move that cost from the balance sheet to the 
income statement as cost of goods sold to match up with 
the sales we have recognized for that same beer. It is only 
in using this matching principle that we can understand our 
true profit.

When evaluating your total cost of goods sold (COGS), I 
highly recommend using a weighted average cost of goods 
for your pro forma modeling versus a plain (mean) average. 
In other words, estimate how much sales you anticipate per 
style, and assign that same percentage of cost. For example, 
let’s say you plan on four flagship styles: An IPA, a Pilsner, 
a Berliner, and a stout. You expect your sales to be 40% 
IPA, 25% Pilsner, 20% Berliner, and 15% stout (for a total of 
100%). Looking at your recipe costs, apply 40% to your IPA 
cost, 25% to your Pilsner cost, 20% to your Berliner cost, and 
15% to your stout cost, then add those four up. The total will 
be your weighted average cost of goods. Use that weighted 
average for your cost projections. What if you don’t know 
your cost per style with any great degree of precision? Then 
determine your most expensive style and apply that cost to 
your entire model. In this example, the IPA will cost you the 
most between those four (just the hops alone), so apply your 
IPA cost to your entire financial model. The point here is that 
using a plain average versus weighted average when model-

ing numbers for the craft beer industry is a dangerous beast. 
On a nano scale you set yourself up for challenges in cash 
flow management and production planning that may be-
come too difficult to surmount early on. The more accurately 
you calculate your gross margin, the better your chances of 
charting a financially feasible course for your nano’s future.

One final point to address here is excise taxes. Excise 
taxes are a cost of sale versus a cost of production. You do 
not incur excise tax until the finished beer is removed for 
consumption or sale. Therefore, it is not included as part of a 
cost of production, but rather as a part of sales, general, and 
administrative costs.

FINAL THOUGHTS
Startup breweries, especially nanos, tend to spend too little 
time planning for the business side of their operation. The 
equipment costs significantly less compared to a 15-BBL 
brewhouse with distribution aspirations, so the barrier to 
entry is quite low. Couple that with aspirations of pint sales 
profitability, and all of a sudden we are led by romantic 
aspirations of a lifestyle business versus pragmatic think-
ing. Make sure you spend enough time planning for all your 
anticipated fixed and variable expenses, understanding the 
relationship between the two and calculate your breakeven 
range before diving right in with your TTB application. Re-
member that hope is not a strategy. A well-crafted under-
standing of your COGS is a much better place to start.

Complete your brewing library 
with these BYO Style Guides...

ORDER  AT
Byo.com/shop

IPA Style Guide
101 homebrew recipes, key brewing 
techniques & tips for making your own
English IPA, American IPA, Imperial or
Double IPA, and newer variations of IPA.
All recipes come formatted for all-grain
and extract brewers.

Stout Style Guide
101 homebrew recipes, key brewing 
techniques & tips for making your own
American, Irish, Imperial, Oatmeal, 
Foreign Extra, Sweet, and Specialty
Stouts. All recipes come formatted for 
all-grain and extract brewers.

StyleGdAd_QrtrPg_Layout 1  7/18/18  9:15 AM  Page 1
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uring a brew day several years 
ago, I was lamenting the ex-
tremely sluggish process of 
draining my boil kettle into my 

fermenters. I have a counterflow chiller, 
but in order to get pitchable-tempera-
ture wort into the fermenter, I had to 
run the wort at just a trickle even while 
my chilling water was at full bore. As 
one familiar with Newton’s Law of 
Cooling, I realized also how much water 
I was wasting; heat transfers more 
quickly when the temperature gradient 
is steeper. This means the wort needs to 
move faster, so it will be more turbulent 
and so the hot wort can be chilled by 
the cold water, not by the slightly-less-
hot wort in front of it. As an experi-
ment, I took my output hose out of my 
fermenter and dropped it back over 
the edge of my boil kettle, and cranked 
open the ball valve on my wort pump. 
Presto: The chilling water was coming 
out piping hot, meaning it was taking 
more heat out of the recirculating wort. 
As an added bonus, the boiling hot wort 
would sterilize my whole chiller and all 
of my hose for me, saving me the effort 
of pre-sanitizing it. 

“I should do this every time!,” I 
thought. But I sure would look like a 
schmuck standing there holding the 
hose in the boil kettle so that it didn’t 
shoot boiling hot wort all over my 
brewery. Also, hadn’t I heard something 
out there about the positive effects of 
whirlpooling in the kettle? Uh-oh . . . 
time for another brewery upgrade. A 
whirlpool port addition to my boil kettle 
was the solution to my predicament. 

My system features a bunch of 
weldless fittings, inspired by the popular 
Electric Brewery (www.theelectricbrew 
ery.com) build you can find online. In-
stead of welding a new port, I’d create 
one by drilling a hole, and then sealing 
it with a high-temperature silicone 
O-ring. This has several benefits. Firstly, 
I don’t know how to weld. It looks like 
fun, but I’ve just never learned. Sec-

ondly, if I want to adjust, remove, or 
change out this port later, I can do that. 
The downside to this approach is that 
you can never fully sanitize it, as it in-
volves pipe threads. A properly welded, 
tri-clover port could be sanitized at 
room temperature, if that’s a require-
ment for you. That said, it’s going to be 
in the boil kettle, and I’m going to run 
boiling wort through it on every brew, 
meaning I don’t really have to worry 
about unwanted microbes taking up 
residence (and living to spoil my beer). 
This weldless approach has proven 
popular on the hot side of the brewing 
process and has been used on every 
Blichmann Boilermaker kettle for years.

The perfectionist in me loves the 
idea of a fully welded, tri-clover setup, 
and those can be had for a reasonable 
amount of money these days (relatively 
speaking), complete with whirlpool 
ports. However, if you are like me and 
have already dropped a fair amount 
on your system and you’re looking to 
step up your end-of-boil capabilities 
without shelling out for a whole new 
system or replace all of your hoses, this 
approach could work well for you.

PROJECTS

Punching a hole for a weldless port

WHIRLPOOL  
PORT INSTALL

BY KURT DRESNER
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•	 Step bit (e.g. Greenlee 36414 
Multi Hole Step Bit, 13⁄8 in.)

•	 Greenlee 730BB- 13⁄16-in. Stan-
dard Round Knockout Punch)

•	 5 in. (13 cm) of 1⁄2-in. OD  
stainless tubing

•	 90 degree 1⁄2-in. MPT to 1⁄2--in. 
compression

•	 1⁄2-in. NPT coupler
•	 7⁄8-in. ID, 13⁄8-in. OD washer
•	 1⁄2-in. NPT nipple close 
•	 11⁄8-in. ID, 15⁄8-in. OD washer
•	 211 Silicone O-Ring 70A Du-

rometer: 13⁄16-in. ID, 11⁄16-in. OD, 
1⁄8-in. width

•	 1⁄2-in. NPT locknut
•	 3-piece ball valve, 1⁄2-in. FPT.
•	  1⁄2-in. MPT quick disconnect 

(or whatever connect you use)
•	 PTFE (Teflon®) tape

D

Instead of welding a 
new port, I’d create 
one by drilling a hole, 
and then sealing it with 
a high-temperature 
silicone O-ring. Tools and Materials
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Punching a hole for a weldless port

1. DRILL A PILOT HOLE
The first thing you need to do is put a hole in your perfectly 
good boil kettle. I had debated extensively with myself 
where to place the port, in terms of height. After doing some 
reading, I decided to put it right about at the 5-gallon (19-
L) level. I wanted to be able to use it if I was only doing a 
5-gallon (19-L) batch, but I didn’t want it too low, to ensure 
that the wort would mix enough during cooling. In retro-
spect, unless you really think you’ll be doing a lot of 5-gal-
lon (19-L) batches, put this reasonably high up, otherwise 
chilling won’t be as efficient. 

It’s a good idea to make a small dimple if you can with a 
nail or other tool so that the step bit won’t wander around. 
I didn’t have a nail, so I just went to town with the step bit, 
pushing the kettle up against the wall so I could use a lot of 
force. You will want to be careful with the step bit. Cutting 
oil will help keep things lubricated and prevent the bit from 
getting too hot. You should also use protective eyewear, 
as metal shards may get thrown all over the place. After a 
while, you should have a hole that’s big enough to feed the 
knockout punch through.

2. USING THE KNOCKOUT PUNCH
The knockout punch comes in two pieces that unscrew. One 
piece fits flat against the side of the kettle, and the other 
screws onto the other side. As you tighten the punch, the 
not-flat piece will be pulled inside the flat piece, and that’s 
what will cut the metal. With my pilot hole big enough, I 
fed the punch through, and got ready to tighten that bad 
boy down.

Knockout punches are expensive (see if you can borrow 
one or get one used), but they sure do make a really clean 
cut without the rough burrs that could prove to be problem-
atic with weldless ports.

3. INSERT AND TIGHTEN THE NIPPLE CLOSE
Next, feed the nipple close in from the outside. This is ac-
tually important — if you feed it from inside, you will wind 
up with too much slack on the inside. Some of the threads 
that would wind up on the inside need to wind up under the 
o-ring and locknut on the outside, so that all the connec-
tions can be tight, including the one holding the o-ring up 
against the kettle wall. I applied PTFE tape to both sides of 
the nipple, fed it in from the outside, and twisted the smaller 
washer and coupling on the inside. Once there, I put the 
o-ring on the outside, placed the larger washer around it, 
and tightened down the locknut, making sure the grooved 
side was against the kettle wall.
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4. ASSEMBLE THE REMAINING 
HARDWARE
You can now attach your quick disconnect (or camlock fitting, 
or barbed fitting, or whatever you use to connect your hoses) 
to the 3-way ball valve. First, get some PTFE tape onto the 
fitting.Then screw it firmly into the ball valve.

Now you can attach the compression fitting to the inside 
and the ball valve to the outside. With a 3-piece ball valve, 
you don’t need to get it perfectly aligned. Just get it to the 
closest 90 degrees, and then you can disassemble the valve 
and re-position the handle on top (or wherever you want it). 
Crank everything down extremely tight — the large washer 
and groove in the locknut will prevent you from overcom-
pressing the o-ring.

5. BEND AND INSERT THE 
STAINLESS TUBING
You’ll want to bend the stainless tubing so that the wort 
comes out as close as possible to parallel to the kettle wall. 
I borrowed a conduit bender from a friend, and with some 
fancy clamping and abuse of a screwdriver, was able to 
bend the stainless tubing to better match the curve of the 
kettle wall. The clamp and the screwdriver both deformed 
the ends of the tubing a bit so that they wouldn’t fit into 
the compression fitting, but if this happens, you can just cut 
off about half a centimeter of the end of the tubing on the 
affected side it should fit again. Insert the tubing into the 
compression fitting, tighten it down by hand, and then use a 
wrench to get another turn or so to swage the ferrules and 
seal the fitting.

6. BREW DAY
Brew day just got a little bit easier. When it’s time to chill, 
instead of running wort once through the chiller, or putting 
a hose in the top of your boil kettle, hook up the output of 
the chiller to the whirlpool port, open the ball valve, and 
start whirlpooling! I actually do this before the boil is done, 
to make sure I completely sanitize my whole chilling setup. 
(Be sure your pump is properly rated to handle boiling tem-
peratures though.) Once the temperature coming out of the 
chiller hits my desired pitch temperature (or as close as I 
can get if the chilling water isn’t very cold), I simply turn off 
the pump, close the whirlpool port, and move that hose to 
my sanitized fermenter(s).

PROJECTS
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HOMEBREW DIRECTORY
UNITED 
STATES 
ALABAMA
WERNER’S TRADING COMPANY
1115 Fourth St. SW
Cullman   
1-800-965-8796
www.wernerstradingco.com
The Unusual Store

THE WINE SMITH
6800 A Moffett Rd. (US Hwy. 98)
Mobile  36618    
(251) 645-5554
e-mail: winesmith@bellsouth.net
www.thewinesmith.biz
Serving Central Gulf Coast Homebrewers

ARIZONA
BLACK CANYON BREWING SUPPLIES
2734 W. Bell Rd., Suite 1300
Phoenix  85053
(623) 363-BREW
www.blackcanyonbrewingsupplies.com
info@blackcanyonbrewingsupplies.com
Arizona’s only one stop beer and brewing 
supply shop - Full line of home brew-
ing supplies with craft beer sales and 
growler fills. Brewery coming in 2018!

BREWERS CONNECTION
1425 E. University Drive, #B103 
Tempe 85821  
(480) 449-3720   
ami@brewersconnection.com
www.brewersconnection.com
Arizona’s oldest homebrew store.  Full 
service 7 days a week!

BREWERS CONNECTION
4500 E. Speedway Blvd. #37 
Tucson  85711  
(520) 881-0255   
www.brewersconnection.com                                                                                                                               
Arizona’s oldest homebrew store.  Full 
service 7 days a week!

EVERYTHING HOMEBREW
3366 N. Dodge Blvd.
Tucson  85716   (520) 232-1904
support@EverythingHomebrew.com
www.EverythingHomebrew.com
Smart brewing solutions for beginners 
and a strong inventory of ingredients 
for long time brewers. Friendly & expert 
staff to assist you.

WHAT ALE’S YA 
4925 West Bell Road, Ste. D-3
Glendale 85308  
(623) 486-8016
www.whatalesya.com
Great selection of beer &  
wine making supplies.

ARKANSAS
FERMENTABLES 
3915 Crutcher St.
North Little Rock 72118
(501) 758-6261
www.fermentables.com
Complete homebrew & 
winemakers supply

CALIFORNIA
BEAR VALLEY HYDROPONICS 
& HOMEBREWING
17455 Bear Valley Rd.
Hesperia  92345
(760) 949-3400  fax: (760) 948-6725
info@bvhydro.com
Excellent customer service and selection 
whether you grow or brew your own or 
both. 

THE BEVERAGE PEOPLE
1845 Piner Road, Suite D
Santa Rosa   (707) 544-2520	  
www.thebeveragepeople.com
Fast Shipping, Great Service, Classes and 
Cheesemaking too!

THE CHI COMPANY
6070 Enterprise Dr., Suite K
Diamond Springs  95619
(530) 622-8265
info@chicompany.net
www.chicompany.net 
4,000+ Beverage related parts: Beer, 
Wine, Soda. New & used equipment. 
Brass & Stainless Fittings. ALL Ball, Pin 
& Sanke keg parts. If we don’t have it - 
We will find it for you!

DOC’S CELLAR
855 Capitolio Way, Ste. #2
San Luis Obispo  
(805) 781-9974
www.docscellar.com
 
HOP TECH HOME 
BREWING SUPPLIES
6398 Dougherty Rd. Ste #7
Dublin  94568   1-800-DRY-HOPS
www.hoptech.com 
Are you passionate about beer? So are 
we! Extensive inventory of ingredients/
equipment. On the Web or in our Shop 
we are here to help you brew your fa-
vorite beer.

NORCAL BREWING SOLUTIONS 
1768 Churn Creek Rd.
Redding  96002
(530) 243-BEER (2337) or
(530) 221-WINE (9463)
www.norcalbrewingsolutions.com
Beer, wine & distilling supplies, hard-
ware, and “Jaybird” custom fabricated 
equipment including stills, Speidel 
accessories, and yeast harvesters.

O’SHEA BREWING COMPANY
28142 Camino Capistrano
Laguna Niguel   
(949) 364-4440
www.osheabrewing.com
Southern California’s Oldest & Largest 
Homebrew Store! Large inventory of 
hard to find bottled & kegged beer.

PHANTOM ALES
1211 N. Las Brisas St.
Anaheim  92806   (714) 225-3206
rob@phantomales.com
www.phantomales.com
Huge selection of the highest quality 
hops, malt, and yeast. Also carrying 
equipment and cider supplies.  Come 
enjoy a pint while you shop!

STEIN FILLERS
4160 Norse Way
Long Beach 90808  
(562) 425-0588
www.steinfillers.com
brew@steinfillers.com
Your complete Homebrew Store, serving 
the community since 1994. Home of the 
Long Beach Homebrewers.

UNRESTRICTED BREWING 
24002 Via Fabricante, Ste. 502
Mission Viejo  92691
(949) 305-1904 
jim@unrestrictedbrewing.com
unrestrictedbrewing.com
For all your Home Brewing needs. 
UNLEASH YOUR HOME BREW

COLORADO
ALTITUDE HOMEBREWING & SUPPLY
2801 Walnut St.
Denver  80205
(303) 292-BREW
info@AltitudeBrew.com
AltitudeBrew.com
DOWNTOWN DENVER’S AFFORDABLE 
HOMEBREW SHOP. Beer and Wine Sup-
plies. Ingredients, Equipment, Brew-on-
Premises and Classes. Let’s make beer!

BOULDER FERMENTATION SUPPLY
2510 47th - Unit 1
Boulder  80301  
(303) 578-0041
www.boulderfermentationsupply.com
Newly Expanded! Proud vendor of 
Colorado Malting Co. With a wide range 
of gluten free grains, CO2 refills and all 
your fermentation needs. Stop in, open 
weekdays 11-7, weekends 10-6.

THE BREW HUT
15120 East Hampden Ave.
Aurora, CO  
(303) 680-8898
www.thebrewhut.com
Beer, Wine, Mead, Soda, Cheese, 
Draft, & CO2 refills, Hands On 
Education Department —  
WE HAVE IT ALL!

CO-BREW
1133 Broadway
Denver  80203 
(720) 485-4959
www.cobrewdenver.com
Homebrewing Supplies • Learn to brew 
• Make your own beer • Full brewery • 
Events - teambuilding, bachelor parties, 
birthdays, date night, customer apprecia-
tion, family reunions, and more! 

LIL’ OLE’ WINEMAKER
516 Main Street
Grand Junction 81501
(970) 242-3754
Serving Colorado & Utah brewers since 
1978

QUIRKY HOMEBREW
425 W 115th Ave., Unit 6
Northglenn 80234   (303) 457-3555
Quirky@QuirkyHomebrew.com
QuirkyHomebrew.com
www.facebook.com/quirkyhomebrew#
Homebrew Super Store. More Grains. 
More Hops. More Yeast. More of the stuff 
you brew. Beer-Wine-Cheese-Soda-Cider...
and more. Special orders welcome, we 
compete with internet pricing.

CONNECTICUT
BEER & WINE MAKERS WAREHOUSE 
290 Murphy Road
Hartford  06114
(860) 247-BWMW (2969)
e-mail:  info@bwmwct.com
www.bwmwct.com
Area’s largest selection of beer, wine, 
cheese, kombucha and coffee roasting 
supplies. Complete line of kegging equip-
ment. Custom made beer ingredient kits. 
All-Grain brewing classes available. 

BREW & WINE HOBBY
Classes available! Area’s widest selection 
of beer making kits, supplies & equipment.
12 Cedar St.
East Hartford  06108
(860) 528-0592 or 1-800-352-4238
www.brew-wine.com
Always fresh ingredients in stock. Pick 
Your Own grain room & free Crush!

FLORIDA
CRAFT BEER CARTEL
557 SW 12th Ave.
Fort Lauderdale  33312
(954) 541-3206
craftbeercartel@gmail.com
facebook/craftbeercartel
We have a huge selection of malts, 
hops, yeast, supplies, and equipment. 
Everything you need to brew, equipment, 
expert advice as well as beginner and 
advanced classes.

GEORGIA
BREW DEPOT - HOME OF 
BEER NECESSITIES
10595 Old Alabama Rd. Connector
Alpharetta  30022 
(770) 645-1777  fax: (678) 585-0837
877-450-BEER (Toll Free)
e-mail: beernec@aol.com
www.BeerNecessities.com
Georgia’s Largest Brewing Supply Store. 
Complete line of draft dispensing equip-
ment, CO2 and hard to find keg parts. 
Beginning and Advanced Brew Classes 
available. Call or email to enroll.

HAWAII
HOMEBREW IN PARADISE 
740 A Moowaa Street
Honolulu  96817  
(808) 834-BREW 
bill@homebrewinparadise.com
www.homebrewinparadise.com
Fermenting with ALOHA since 1996.  
Everything you need for beer, wine, 
mead, cider, and more!! 
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IDAHO
HOMEBREWSTUFF.COM
9115 W. Chinden Blvd., Ste 105
Garden City  83714 
(208) 375-2559  
www.homebrewstuff.com
“All the Stuff to Brew, For Less!”
Visit us on the web or at our Newly 
Remodeled Retail Store! Now offering a 
selection of over 800 craft beers. 

ILLINOIS
BREW & GROW (Bolingbrook)
181 W. Crossroads Pkwy., Ste A
Bolingbrook  60440
(630) 771-1410
www.brewandgrow.com
Your complete one stop shop for all your 
brewing and winemaking needs.

BREW & GROW (Chicago)
3625 N. Kedzie Ave.
Chicago 60618   
(773) 463-7430
www.brewandgrow.com
Your complete one stop shop for all your 
brewing and winemaking needs.

BREW & GROW (Rockford)
3224 S. Alpine Rd.
Rockford  61109   
(815) 874-5700
www.brewandgrow.com
Your complete one stop shop for all your 
brewing and winemaking needs.

BREW & GROW (Roselle)
359 W. Irving Park Rd.
Roselle  60172    
(630) 894-4885
www.brewandgrow.com
Your complete one stop shop for all your 
brewing and winemaking needs.

CHICAGOLAND WINEMAKERS INC.
689 West North Ave.
Elmhurst  60126
Phone: (630) 834-0507
info@chicagolandwinemakers.com
www.chicagolandwinemakers.com
Full line of beer & wine making supplies.

WHAT’S BREWING?
335 W. Northwest Highway
Palatine 60067   
(847) 359-2739
info@whatsbrewingsupply.com
WhatsBrewingSupply.com
Supplying homebrewers with the best 
equipment and freshest ingredients. 10% 
Club discount. CO2 Refills. Let’s make it! 
Beer and Wine. 

INDIANA
THE BREWERS ART SUPPLY
1425 N. Wells Street
Fort Wayne 46808 
(260) 426-7399
brewersartsupply@gmail.com
www.brewingart.com
Facebook: BrewersArtSupply
Your Complete STOP Homebrew Shop! 
Beer • Wine • Cider • Mead • Soda Pop.

QUALITY WINE AND ALE SUPPLY
Store: 108 S. Elkhart Ave.
Mail: 530 E. Lexington Ave. #115
Elkhart  46516
Phone (574) 295-9975
E-mail: info@homebrewit.com
Online: www.homebrewit.com
Quality wine & beer making 
supplies for home brewers and wine 
makers. Secure online ordering. Fast 
shipping. Expert advice. 

SUPERIOR AG CO-OP
5015 N. St. Joseph Ave.
Evansville 47720 
1-800-398-9214 or 
(812) 423-6481
superioragevv@gmail.com
Beer & Wine. Brew supplier for  
Southern Indiana.

IOWA
BEER CRAZY
3908 N.W. Urbandale Dr./100 St.
Des Moines 50322  
(515) 331-0587
www.beercrazy.com
We carry specialty beer, and a full-line of 
beer & winemaking supplies!

BLUFF STREET BREW HAUS
372 Bluff Street
Dubuque   
(563) 582-5420
jerry@bluffbrewhaus.com
www.bluffbrewhaus.com
Complete line of wine & beermaking 
supplies. In operation since 2006.

KANSAS
BACCHUS & BARLEYCORN LTD.
6633 Nieman Road
Shawnee  66203  
(913) 962-2501
www.bacchus-barleycorn.com
Fast, friendly, personalized service since 
1968. Full line of fresh ingredients 
for home beer, wine, mead, cider and 
cheese makers. Your home fermentation 
specialists.

HOMEBREW PRO SHOPPE, INC.
2061 E. Santa Fe
Olathe    
(913) 768-1090 or
Toll Free:  1-866-BYO-BREW
Secure online ordering:
www.homebrewproshoppe.com

KENTUCKY
WINEMAKERS & 
BEERMAKERS SUPPLY
9475 Westport Rd.
Louisville  40241  (502) 425-1692
www.winebeersupply.com
Complete Beermaking & Winemaking 
Supplies. Premium Malt from Briess & 
Muntons. Superior Grade of Wine Juices. 
Family Owned Store Since 1972.

LOUISIANA
BREWSTOCK
3800 Dryades St.
New Orleans  70115
(504) 208-2788
www.brewstock.com
e-mail: kyle@brewstock.com
The Largest Selection of Homebrewing 
Supplies in Louisiana!

LA HOMEBREW
7987 Pecue Lane,  Suite 7G
Baton Rouge  70809
(225) 773-9128  
www.lahomebrew.com
info@lahomebrew.com
Massive selection of brewing grains, 
liquid and dry yeasts, everything for 
beer, wine, cider, spirits. Order online 
for in store pickup or same day 
shipping.

MARYLAND
THE FLYING BARREL
1781 North Market St.
Frederick  
(301) 663-4491  fax: (301) 663-6195
www.flyingbarrel.com
Maryland’s original Brew-On-Premise; 
winemaking and homebrewing supplies!

MARYLAND HOMEBREW
6770 Oak Hall Lane, #108
Columbia  21045  
1-888-BREWNOW 
www.mdhb.com
Beer, wine, cheese, cider making and 
more. Most items ship free!

MASSACHUSETTS
BEER AND WINE HOBBY, INC.
155 New Boston St., Unit T
Woburn  01801   
1-800-523-5423
e-mail: bwhinfo@beer-wine.com 
Web site: www.beer-wine.com
Brew on YOUR Premise™
One stop shopping for the most discrim-
inating beginner & advanced beer & 
wine crafter.

THE BEER SHOP!
33 Harkness Ave.
East Longmeadow 01028
(762) 233-7472
thebeershop.us
drink@thebeershop.us
Premier craft beer/wine shop with an ex-
tensive selection of homebrew supplies. 
Equipment, ingredients, kits; for your 
next batch or to upgrade your brewery. 
Check us out online or stop in.

BOSTON HOMEBREW SUPPLY
1378B Beacon Street
Brookline 02446   
(617) 879-9550
www.bostonhomebrewsupply.com
info@bostonhomebrewsupply.com
Offering ingredients, equipment and 
expertise to help brew excellent beer 
at home. Convenient urban location. 
Friendly customer service. Wide selection 
and competitive prices.

MODERN HOMEBREW EMPORIUM
2304 Massachusetts Ave.
Cambridge 02140   
(617) 498-0400 
www.beerbrew.com
email: mhe@beerbrew.com
Amazing selection of equipment and 
fresh supplies to make and dispense 
beer, wine, mead, cider, cheese for begin-
ner to master. Kegging, chillers, honey, 
books, labels, more. 7 days a week.

NFG HOMEBREW SUPPLIES
72 Summer St.
Leominster   
(978) 840-1955 
www.nfghomebrew.com
nfgbrew@aol.com
New England’s Biggest Little Home-
brew Store!!! Personalized service, 
offering a wide variety of the finest 
ingredients for beer and wine making at 
GREAT PRICES!! Celebrating 23 years in 
business.

SKYLINE HOP SHOP
124 Elm St.
Westfield  01085
(413) 378-3333
SkylineBeerCo@gmail.com
www.skylinehopshop.com
We carry all your equipment, supplies & 
fresh ingredients at competitive prices. 
We offer advice and classes to get you 
started & tend to the seasoned brewers. 
Open late!

SOUTH SHORE 
HOMEBREW EMPORIUM
86 Finnell Drive, Unit 20
Weymouth 02188
(781) 340-2739
www.beerbrew.com
email: sshe@beerbrew.com
NE’s largest homebrew store. Amazing 
selection of equipment and fresh sup-
plies to make and dispense beer, wine, 
mead, cider, cheese for beginner to mas-
ter. Classes available. 7 days a week.

STRANGE BREW
416 Boston Post Rd. E. (Rt. 20)
Marlboro  
1-888-BREWING
strangebrew@Home-Brew.com
www.Home-Brew.com
New England’s Largest Retail Home 
Brewing and Wine Making Store!

WEST BOYLSTON 
HOMEBREW EMPORIUM
Causeway Mall, Rt. 12
West Boylston   
(508) 835-3374
www.beerbrew.com
email: wbhe@beerbrew.com
Amazing selection of equipment and 
fresh supplies to make and dispense 
beer, wine, mead, cider, cheese for begin-
ner to master. Kegging, chillers, honey, 
books, labels, more. 7 days a week.
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THE WITCHES BREW, INC.
12 Maple Ave.
Foxborough 02035   
(508) 543-0433
steve@thewitchesbrew.com
www.thewitchesbrew.com
You’ve Got the Notion,
We’ve Got the Potion

MICHIGAN
ADVENTURES IN HOMEBREWING
6071 Jackson Rd.
Ann Arbor  48103
(313) 277-BREW (2739)  
Michigan’s Largest Supplier of Brewing 
Equipment & Ingredients
Visit us at: www.homebrewing.org

ADVENTURES IN HOMEBREWING
23869 Van Born Rd.
Taylor  48180   
(313) 277-BREW (2739)  
Full Line of Kegging Supplies!
Visit us at www.homebrewing.org

BELL’S GENERAL STORE
355 E. Kalamazoo Ave.
Kalamazoo 49007  
(269) 382-5712
www.bellsbeer.com
Staying true to our roots, Bell’s General 
Store has been supplying homebrewers 
since 1983. Visit us next door to Bell’s 
Eccentric Café or online at 
www.bellsbeer.com

BREWERS EDGE 
HOMEBREW SUPPLY, LLC
650 Riley Street, Suite E
Holland  49424  
(616) 399-0017
www.brewersedgehomebrew.com
email: brewersedge@gmail.com
Your Local Homebrewing & 
Winemaking Supply Shop...get the Edge!

CAP N CORK HOMEBREW SUPPLIES
16776 - 21 Mile Road
Macomb Twp. 48044
(586) 286-5202  
fax: (586) 286-5133
info@capncorkhomebrew.com
www.capncorkhomebrew.com
Wyeast, White Labs, Hops & Bulk Grains!

GRAVEL BOTTOM CRAFT 
BREWERY & SUPPLY
418 Ada Dr.
Ada  49301  
(616) 920-7398
gravelbottom.com
Enjoy a pint with our brewers and learn 
to brew your own with over 75 malts, 90 
hops, and 40 yeast strains. Take it easy!

SICILIANO’S MARKET
2840 Lake Michigan Dr. N.W.
Grand Rapids 49504
(616) 453-9674  
fax: (616) 453-9687
e-mail: sici@sbcglobal.net
www.sicilianosmkt.com 
The largest selection of beer and wine 
making supplies in west Michigan. Now 
selling beer & wine making supplies 
online.

MINNESOTA
BREW & GROW
8302 Hwy 65 NE
Spring Lake Park 55432
(763) 780-8191 or 800-230-8191
info@brewNgrow.com
www.brewNgrow.com
Minnesota’s best beer brewing and wine 
making supply store giving superb cus-
tomer service with inventory to please 
all levels of brewers and vintners. Bre-
wandGrowMN is individually owned and 
operated.

MIDWEST SUPPLIES, LLC
5825 Excelsior Blvd.
Minneapolis  55416
952-562-5300
www.MidwestSupplies.com
America’s Largest homebrewing & 
winemaking supply store.

NORTHERN BREWER, LLC
6021 Lyndale Ave., South
Minneapolis  55419
612-843-4444
northernbrewer.com
#1 Homebrew Supply Company in the 
World!! Over 25 years providing the best 
equipment, ingredients, expertise, and 
service in the industry.

NORTHERN BREWER, LLC
1150 Grand Ave.
St. Paul  55105
651-223-6114
northernbrewer.com
#1 Homebrew Supply Company in the 
World!! Over 25 years providing the best 
equipment, ingredients, expertise, and 
service in the industry.

MISSISSIPPI
BREW HA HA  HOMEBREW SUPPLY 
4800 I-55 North Suite 17A
Jackson 39206   
(601) 362-0201
mac@brewhahasupply.com
Brewhahasupply.com
Mississippi’s 1st Homebrew Store en-
tirely dedicated to homebrewing, wine-
making and cheesemaking, located in 
LeFleur’s Gallery Shopping Center.

MISSOURI
BREWER’S TRUE VALUE HARDWARE
915 Jungermann Rd.
St. Peters  63376  
(636) 477-7799
ww3.truevalue.com/brewerstruevalue/ 
Stop in for the largest selection of beer 
and winemaking supplies in St. Charles 
County!

DESIGN2BREW
9995 Winghaven Blvd.
O’Fallon  63368  
(636) 265-0751
www.design2brew.com
Eastern Missouri’s largest selection of 
FRESH ingredients! Extensive line of 
brewing and draft equipment. Beginning 
and advanced classes in our education 
center. Brewers serving Brewers.

THE HOME BREWERY 
1967 W. Boat St.  
Ozark  65721  
1-800-321-BREW (2739) 
brewery@homebrewery.com
www.homebrewery.com
Over 30 years of great products and 
great customer service. One Stop Shop-
ping for all your Beer, Wine, Spirits, Soda 
and Cheese Making Supplies.

ST LOUIS WINE & BEERMAKING LLC
231 Lamp & Lantern Village
St. Louis  63017 
(636) 230-8277
www.wineandbeermaking.com 
Making the Buzz in St. Louis.

MONTANA
ROCK HAND HARDWARE
2414 N. Montana Ave.
Helena  59601 
(406) 332-7770
www.rockhandacehardware.com
We take the worry out of your wort. 
Montana’s home brew headquarters. 
Beginner through Advanced brewers, our 
knowledgeable staff will help you craft 
your best beer.

NEBRASKA
FERMENTER’S SUPPLY 
& EQUIPMENT
8410 ‘K’ Plaza, Suite #10
Omaha  68127   
(402) 593-9171 
contact@fermenterssupply.com
www.fermenterssupply.com
Beer & winemaking supplies since 1971.  
Same day shipping on most orders.

KIRK’S DO-IT-YOURSELF BREW
1150 Cornhusker Hwy.
Lincoln 68521  
(402) 476-7414
www.kirksbrew.com
e-mail: kirk@kirksbrew.com
Serving Beer and Winemakers since 1993!

PATRIOT HOMEBREW SUPPLY
2929 N 204th St #107
Elkhorn 68022    
(402) 991-6655
www.patriothomebrewsupply.com
Large selection of quality Equipment 
& Ingredients for making beer, wine 
& hard cider! Plus classes and free 
seminars. 

NEW HAMPSHIRE
A&G HOMEBREW SUPPLY
175 High St.
Portsmouth 03801
(603) 767-8235
www.aghomebrewsupply.com
alex@aghomebrewsupply.com
Quality supplies for beer, wine, cheese 
making and more. CO2 exchanges. 
Classes. Craft beer t-shirts, gifts. Kegging 
parts & accessories. Friendly, expert ser-
vice. Great prices. Affiliated brewpub in 
the building!

KETTLE TO KEG
123 Main Street
Pembroke  03275  
(603) 485-2054
www.kettletokeg.com
NH’s largest selection of homebrewing, 
winemaking, spirit, soda and cheesemak-
ing ingredients, supplies & equipment. Lo-
cated conveniently between Concord and 
Manchester. Classes available. CO2 Fills.

NEW JERSEY
CASK & KETTLE HOMEBREW
904-B Main St.
Boonton  07005   
(973) 917-4340
www.ckhomebrew.com
email: info@ckhomebrew.com
New Jersey’s #1 place for the homebrew 
hobbyist. Brew at home, or Brew on 
premise.

LOVE2BREW
1583 Livingston Ave, Ste. #2
North Brunswick 08902
(888) 654-5511
www.love2brew.com
New Jersey’s largest Homebrew Supply 
serving the nation. Huge selection, free 
shipping on orders over $75, and live 
customer support seven days a week!

NEW MEXICO
SOUTHWEST GRAPE & GRAIN  

2801 Eubank NE, Suite N
Albuquerque  87112
(505) 332-BREW (2739)
www.southwestgrapeandgrain.com
For all your homebrew needs. Open 7 
Days a Week.

NEW YORK
DOC’S HOMEBREW SUPPLIES
451 Court Street
Binghamton  13904   
(607) 722-2476
www.docsbrew.com
Full-service beer & wine making shop 
serving NY’s Southern Tier & PA’s 
Northern Tier since 1991. Extensive line 
of kits, extracts, grains, supplies and 
equipment.

HOMEBREW EMPORIUM 
470 N. Greenbush Rd.
Rensselaer 12144   
(800) 462-7397
www.beerbrew.com
email: heny@beerbrew.com
NY’s largest homebrew store. Amazing 
selection of equipment and fresh sup-
plies to make and dispense beer, wine, 
mead, cider, cheese for beginner to mas-
ter. Classes available. 7 days a week.

HOPS & BARLEY MARKET 
756 Upper Glen St., Suite 12
Queensbury  12804 
(518) 798-2337
hopsandbarleymarket.com
Homebrew supplies and craft beer. 
Everything you need to go from grain 
to glass!
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NIAGARA TRADITION 
HOMEBREWING SUPPLIES  
1296 Sheridan Drive 
Buffalo  14217  
(800) 283-4418 or 
(716) 877-8767
On-line ordering. Next-day 
service. Huge Inventory.
www.nthomebrew.com

PANTANO’S WINE GRAPES & 
HOME BREW SHOP 
249 Rte 32 South
New Paltz 12561 
(845) 255-5201 or 
(845) 706-5152 (cell)
www.Pantanosbeerwine.com
pantanowineandbeer@yahoo.com
Find Us On Facebook. Full line of home-
brewing equipment & ingredients for all 
your brewing needs and Distilling Yeast. 
Serving Hudson Valley’s homebrewers. 
Beer Club in House! M.H.B.A.

SARATOGA ZYMURGIST  
112 Excelsior Ave.
Saratoga Springs 12866 
(518) 580-9785
email: szymurgist@gmail.com
www.SaratogaZ.com 
Let us be your guide into the world of 
Zymurgy. Reaching the Adirondack Park, 
Capital District, Southern Vermont and 
beyond! Great Online Store.

NORTH CAROLINA
ALTERNATIVE BEVERAGE (Belmont)
1500 River Dr., Ste. 104
Belmont 28012   
Advice Line: (704) 825-8400 
Order Line: 1-800-365-2739
www.ebrew.com
44 years serving all home brewers’ & 
winemakers’ needs! Come visit for a real 
Homebrew Super Store experience!

ALTERNATIVE BEVERAGE (Charlotte)
3911 South Blvd.
Charlotte 28209
Advice Line: (704) 825-8400 
Order Line: 1-800-365-2739
www.ebrew.com
44 years of serving all home
brewers’ & winemakers’ needs! Visit our 
stores to learn how we can help you 
make the best beer you can make. 

ALTERNATIVE BEVERAGE (Cornelius)
19725 Oak St.
Cornelius 28031
Voice Line: (704) 527-2337
Fax Line: (704)522-6427
www.ebrew.com
44 years of serving all home
brewers’ & winemakers’ needs! Visit our 
stores to learn how we can help you 
make the best beer you can make. 

AMERICAN BREWMASTER
3021-5 Stony Brook Dr.
Raleigh 27604    
(919) 850-0095
www.americanbrewmaster.com
abrew@americanbrewmaster.com
Serving Homebrew since 1983. 
(and Homebrewers, too!)

ASHEVILLE BREWERS SUPPLY
712-B Merrimon Ave.
Asheville  28804   
(828) 358-3536
www.ashevillebrewers.com
Value. Quality. Service. Since 1994

ATLANTIC BREW SUPPLY
3709 Neil St.
Raleigh  27607  
(919) 670-4043
info@atlanticbrewsupply.com
www.atlanticbrewsupply.com
The largest homebrew shop on the East 
Coast! Our low prices are now available 
nationwide on our new website!

OHIO
THE GRAPE AND GRANARY
915 Home Ave.
Akron  44310  
(800) 695-9870
www.grapeandgranary.com
Complete Brewing & Winemaking Store.

HBYOB “HOME BREW YOUR 
OWN BEER”
123 N. Springboro Pike
Dayton 45449
(937) 404-2739
www.hbyob.com
sales@hbyob.com
The place to get everything you need 
to home brew your own beer, cider and 
wine.

LABEL PEELERS BEER & 
WINE MAKING SUPPLIES, INC.
211 Cherry St.
Kent 44240  
(330) 678-6400 
info@labelpeelers.com
www.labelpeelers.com
Specializing in winemaking / homebrew 
supplies & equipment.  Free monthly 
classes. Hours: Mon-Sun 10am-7pm

MIAMI VALLEY BREWTENSILS
2617 S. Smithville Rd.
Dayton  45420
Next Door to Belmont Party Supply
(937) 252-4724
chad@schwartzbeer.com
www.brewtensils.com
Beer, wine & cheese making supplies. 
Monthly classes.

OKLAHOMA
HIGH GRAVITY 
6808 S. Memorial Drive
Tulsa  74133    
(918) 461-2605
store@highgravitybrew.com
www.highgravitybrew.com
High Gravity’s Electric Brewing Systems. 
Simple. On Purpose.

OREGON
F.H. STEINBART CO.
234 SE 12th Ave
Portland  97214  
(503) 232-8793  
fax: (503) 238-1649
e-mail: info@fhsteinbart.com
www.fhsteinbart.com
Brewing and Wine making supplies 
since 1918!

HOME FERMENTER
123 Monroe Street
Eugene 97402    
(541) 485-6238
www.homefermenter.com
Providing equipment, supplies and ad-
vice to homebrewers and winemakers for 
over 30 years.

THE HOPPY BREWER
328 North Main
Gresham  97030 
(503) 328-8474 
thehoppybrewer@gmail.com
OregonsHoppyPlace.com
Homebrewing Supplies, Draft Equipment, 
Bottle Shop, Tap Room & Nanobrewery.

LET’S BREW
8235 SE Stark St.
Portland 97216
(503) 256-0205  
fax: (503) 256-0218
email: kim@letsbrew.net
www.letsbrew.net
Since 1996. Beer-Wine-Kegging sup-
plies-Cheese kits. Brew on Premise - 5 
& 12 gallon batches. Free beer samples 
that were brewed here!

THYME GARDEN HERB COMPANY
20546 Alsea Highway
Alsea  97324   
1-800-487-8670
Visit us at: www.thymegarden.com
Email: herbs@thymegarden.com
Order NOW for the best selection! Over 
22 varieties of hop rhizomes, extra large 
and rooted rhizomes. Wholesale by 
phone or email. Also dried hop cones. 

PENNSYLVANIA
BAILEE’S HOMEBREW & 
WINE SUPPLIES
3605 E. Market St.
York  17402   
(717) 755-7599
baileeshomebrew@gmail.com
baileeshomebrew.com
York county’s largest selection of equip-
ment, grain, malt extracts, and wine 
supplies. We strive for excellence in 
service and customer satisfaction, with a 
personal touch. Classes available. 

BOOTLEGGERS BREW SHOP, LLC
917 Pleasant Valley Blvd.
Altoona  16602   
(814) 931-9962
http://bootleggersbrewshop.com
bootleggersbrewshop@gmail.com
Find us on Facebook!
Central PA’s LARGEST homebrew sup-
plies store! We carry ALL the top quality, 
freshest products available in all the 
major brand names. Special orders 
welcome!

CROAKER’S KEGS & CORKS
2017 W. State St., Suite E
New Castle  16101
(724) 202-7808
Email: mara@croakersbrew.com
Website: croakersbrew.com
Check out our homebrew shop and BOP 
(Brew-on-Premise) to keep your hobby 
“bubbling.” Make your own craft beer 
here!

KEGGLE BREWING 
Glenshaw  15116
www.kegglebrewing.com
Huge selection of brewing equipment, 
draft beer equipment, and beer kits. 
From kettles, to fittings to DIY kits, we’ve 
got you covered.

KEYSTONE HOMEBREW SUPPLY 
126 E. 3rd St. 
Bethlehem 18015
(610) 997-0911 
infobeth@keystonehomebrew.com
www.keystonehomebrew.com
Larger location with expanded product 
selection & services for your beer & wine 
making needs.

KEYSTONE HOMEBREW SUPPLY 
435 Doylestown Rd. 
Montgomeryville 18936
(215) 855-0100 
sales@keystonehomebrew.com
Where Homebrewing Dreams Come True 
www.KeystoneHomebrew.com

PORTER HOUSE BREW SHOP, LLC
114 Perry Highway, Unit 4
Harmony 16037 (just north of Pittsburgh)
(724) 473-0971
www.porterhousebrewshop.com 
Offering home-town customer service 
and quality products at a fair price. 
Large selection of home brewing, wine-
making and kegging supplies. Hours: 
Tu-F 12-6, Sat 10-4

SCOTZIN BROTHERS
65 N. Fifth St.
Lemoyne  17043  
(717) 737-0483 or 
1-800-791-1464
www.scotzinbros.com
Open 6 days! Tu-F 10am-6pm,
Sat 10am-5pm, Sun 10am-3pm
Central PA’s Largest IN-STORE Inventory!
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RHODE ISLAND
BLACKSTONE VALLEY  
BREWING SUPPLIES 
403 Park Ave.
Woonsocket   
(401) 765-3830
www.blackstonevalleybrewing.com
Quality Products and 
Personalized Service!

CONANICUT BREWING
34 Narragansett Ave., Suite C
Jamestown  02835  
(401) 524-9359
conanicutbrewing@gmail.com
www.conanicutbrewing.com
Beer- and Wine-Making Supplies, 
Equipment, And Ideas For Getting Your 
Fermentation On!

TESSIER’S 
HARDWARE & HOMEBREW
837 Central Ave.
Pawtucket  02861
(401) 726-9627
admin@tessiershardware.us
www.tessiershardware.us
Beer and Wine Crafting Supplies and 
Home Improvement all in one stop. 

SOUTH DAKOTA
GOODSPIRITS FINE WINE & LIQUOR
3300 S. Minnesota Ave.
Sioux Falls 57105  
(605) 339-1500
www.gsfw.com
Largest selection in South Dakota for the 
home brewer and winemaker. We are lo-
cated in the Taylor’s Pantry Building on 
the corner of 41st & Minnesota Ave.

TENNESSEE
ALL SEASONS GARDENING
& BREWING SUPPLY
924 8th Ave. South
Nashville  37203
1-800-790-2188  
fax: (615) 214-5468
local: (615) 214-5465
www.allseasonsnashville.com
Visit Our Store or Shop Online.  Nash-
ville’s Largest Homebrew Supplier!

TEXAS
AUSTIN HOMEBREW SUPPLY
9129 Metric Blvd.  
Austin  78758 
1-800-890-BREW or 
(512) 300-BREW
www.austinhomebrew.com
Huge online catalog!

DALLAS HOME BREW A DIVISION OF 
THE WINE MAKER’S TOY STORE
1500 North Interstate 35E, Ste 116
Carrollton  75006
(866) 417-1114
www.finevinewines.com
Dallas’ largest home brew supply store.

DEFALCO’S HOME WINE 
AND BEER SUPPLIES
9223 Stella Link
Houston 77025  
(713) 668-9440  
fax: (713) 668-8856
www.defalcos.com
Check us out on-line!

FARMBOY BREW SHOP
3814 North Shepherd Dr.
Houston  77018  
(832) 667-8081
farmboybrewshop.com
Farmboy Brew Shop strives to supply 
fresh, quality ingredients at competitive 
prices with a touch of personal service 
and friendly, down home attitude. Relax, 
have fun, and ferment, ya’ll.

HOMEBREW HEADQUARTERS
300 N. Coit Rd., Suite 134
Richardson  75080
(972) 234-4411 or 
1-800-966-4144
www.homebrewhq.com
Proudly serving the Dallas area for 30+ 
years!

PANCHO’S BREWING LAB
3427 New Boston Rd.
Texarkana  75501
(903) 306-1771
pancholozano@panchosbrewinglab.com
www.PanchosBrewingLab.com
For all your homebrewing ingredients 
and equipment. Servicing the ArkLaTex 
area and South Oklahoma.

UTAH
OGDEN CITY BREW SUPPLY
2269 Grant Ave.
Ogden  84401  
(385) 238-4995
ogdencitybrewsupply.com
info@ogdencitybrewsupply.com
Ogden Valley’s only brewing supply store 
serving the needs of beer, wine, cider, 
and mead brewers. 

SALT CITY BREW SUPPLY
723 E. Fort Union Blvd.
Midvale  84047  
(801) 849-0955
www.saltcitybrewsupply.com
Located in the middle of the Salt Lake 
Valley, we have what you need for your 
homebrew hobby!

VERMONT
BREWFEST BEVERAGE CO.
199 Main St.
Ludlow  05149  
(802) 228-4261
www.brewfestbeverage.com
Supplying equipment & ingredients for 
all your homebrewing needs. Largest se-
lection of craft beer in the area. Growlers 
poured daily! 

VIRGINIA  
MYLOCAL HOMEBREW SHOP 
6201 Leesburg Pike #3
Falls Church   
(703) 241-3874
info@myLHBS.com
www.myLHBS.com

ORIGINAL GRAVITY
6118 Lakeside Ave.
Richmond 23228  
(804) 264-4808
www.oggravity.com
Extensive selection of ingredients, sup-
plies, and equipment for all levels from 
beginner to seasoned brewer. We have 
a knowledgeable and friendly staff to 
assist you with brewing and kegging 
questions and recipe formulation. 

SOUTHERN HILLS 
HOMEBREW SUPPLY, LLC
5342 Franklin Rd. SW
Roanoke  24014  
(540) 400-0091
brewit@southernhillshomebrew.com
www.southernhillshomebrew.com
Selling the supplies, ingredients and 
equipment you need to make world class 
beer and wine in your own home.

WASHINGTON
BADER BEER & WINE SUPPLY
711 Grand Blvd.
Vancouver, WA  98661 
1-800-596-3610
BaderBrewing.com
$6.99 Flat Rate Shipping on orders over 
$75.00 for western states. See our web-
site for details.

THE BEER ESSENTIALS
2624 South 112th St., #E-1
Lakewood  98499    
(253) 581-4288 
www.thebeeressentials.com
Mail order and secure on-line ordering 
available. Complete line of brewing and 
kegging supplies.

THE CELLAR HOMEBREW
Make your own beer & wine 
14320 Greenwood Ave. N. 
Seattle  98133   
1-800-342-1871
FAST Reliable Service, 40 Years! 
Secure ordering online 
www.cellar-homebrew.com

MICRO HOMEBREW
17511 68th Ave NE
Kenmore  98028
(425) 892-8425
tony@microhomebrew.com
www.MicroHomebrew.com
A great local shop with a friendly, 
knowledgeable staff!

SOUND HOMEBREW SUPPLY
6505 5th Place S.
Seattle  98108   
(855) 407-4156
info@soundhomebrew.com
soundhomebrew.com
Knowledgeable Staff. Great Selection.

WISCONSIN
BREW & GROW (Madison)
1525 Williamson St.
Madison  53703   
(608) 226-8910
www.brewandgrow.com
Your complete one stop shop for all your 
brewing and winemaking needs.

BREW & GROW (Waukesha)
2246 Bluemound Rd.
Waukesha  53186    
(262) 717-0666
www.brewandgrow.com
Your complete one stop shop for all your 
brewing and winemaking needs.

THE CELLAR BREW SHOP
465 N. Washburn St.
Oshkosh 54904   
(920) 517-1601
www.thecellarhomebrew.com
cellarbrewshop@outlook.com
Beer & Wine ingredients and equipment. 
Extensive inventory at Competitive 
prices, bulk discounts. Great service and 
free advice from our experienced staff.

FARMHOUSE BREWING SUPPLY
3000 Milton Ave.
Janesville 53545   
(608) 305-HOPS
farmhousebrewingsupply@gmail.com
Farmhousebrewingsupply.com
Conveniently located minutes off of I-90 
and offering Southern Wisconsin’s larg-
est selection of hops.

HOUSE OF HOMEBREW
410 Dousman St.
Green Bay 54303   
(920) 435-1007 
staff@houseofhomebrew.com  
www.houseofhomebrew.com
Beer, Wine, Cider, Mead, Soda, Coffee, 
Tea, Cheese Making.

NORTHERN BREWER, LLC
1306 S. 108th St.
West Allis  53214
414-935-4099
northernbrewer.com
#1 Homebrew Supply Company in the 
World!! Over 25 years providing the best 
equipment, ingredients, expertise, and 
service in the industry.

POINT BREW SUPPLY 
& O’SO BREWING CO.
3038 Village Park Dr. I-39/Exit 153
Plover  54467    
(715) 342-9535
katina@osobrewing.com
www.pointbrewsupply.com
www.osobrewing.com
“The Feel Good Store with a team of Pro-
fessional Brewers on Staff”

WINDRIVER BREWING CO., INC
861 10th Ave.
Barron  54812  
1-800-266-4677
www.windriverbrew.com
Fast nationwide shipping.
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WINE & HOP SHOP
1919 Monroe Street
Madison 53711  
1-800-657-5199 or 
(608) 257-0099
www.wineandhop.com
info@wineandhop.com
Madison’s locally-owned homebrewing 
and winemaking headquarters. Offering 
fresh ingredients, quality supplies, and 
expert advice for over 40 years.

WYOMING
THAT HOMEBREW STORE
213 W. 18th St.
Cheyenne  82001
(307) 514-5437  
fax: (307) 514-5438
ThatHomebrewStore@hotmail.com
www.ThatHomebrewStore.com
Equipment and supplies to make beer, 
wine, cheese, cider, mead & yogurt.

AUSTRALIA  
QUEENSLAND
BETTABREW BEER & 
WINE MAKING SUPPLIES
Unit 1, 12-16 Tonga Place
Parkwood 4214
Phone: 07 55940388
ibrew Australia
www.ibrew.com.au
email: info@ibrew.com.au
Craft brewing & wine making supplies.  
Mail order specialists.
Established since 1976.

VICTORIA
BEERCO PTY LTD
Unit 1 / 1-3 Disney Ave.
Keilor East  3033    
+61 400 040 195
orders@beerco.com.au
www.beerco.com.au
Our Search is Your Satisfaction
Gladfield Malts + Hops + GigaYeast 
+ Equipment. Use coupon code “byo” 
for 10% off on your first order online. 
Domestic and International Shipping 
available. 

CLEVER BREWING
www.cleverbrewing.com.au
sales@cleverbrewing.com.au
Home brewing for clever Aussie folks!

GRAIN AND GRAPE PTY LTD.
5/280 Whitehall St.
Yarraville  3013    
(03) 9687 0061
www.grainandgrape.com.au
Equipment, ingredients and advice for 
the beginner & expert. Full mail order 
service.

W. AUSTRALIA
BREWMART BREWING SUPPLIES
32 Railway Parade
Bayswater  6053
618 9370 2484  
email: info@brewmart.com.au
www.brewmart.com.au
Wholesale and Retail distributors for Bli-
chmann, Still Spirits, Keg King, BrewCel-
lar, Coopers, Edwards Essences, Mangrove 
Jacks, Kegland, Pure Distilling, Samuel 
Willards, Morgans, All in Brewery.

CANADA 
ALBERTA
GRAPES TO GLASS
5308 - 17th Ave. SW
Calgary T3E 6S6   
(403) 243-5907
www.grapestoglass.com
Calgary’s largest selection of brewing, 
winemaking & distilling supplies. On-
line shopping available with delivery via 
Canada Post.

BRITISH 
COLUMBIA
BOSAGRAPE WINERY 
& BREW SUPPLIES
6908 Palm Ave.
Burnaby  V5J 4M3  
(604) 473-9463
www.bosagrape.com
Established since 1989 and dubbed the 
homebrewer’s candy store; we have all 
that your brewing heart desires.

NOVA SCOTIA
EVERWOOD AVE BREW SHOP
731-6 Old Sackville Road
Lower Sackville  B3Z 0J7
(902) 869-2337
info@everwoodavebrewshop.com
www.everwoodavebrewshop.com
Ingredients and equipment for beginners 
to professionals, Canada’s most complete 
homebrew store.

NOBLE GRAPE CANADA
www.shopnoblegrape.ca
Customer Service: 1-844-913-2739
Extensive selection of brewing, distilling, 
and winemaking ingredients ON-LINE! 
Beginners to advanced. FLAT RATE 
shipping in Canada.

ONTARIO
CANADIAN HOMEBREW SUPPLIES
10 Wilkinson Rd., Unit 1
Brampton L6T 5B1    
(905) 450-0191
chs-store@bellnet.ca
www.homebrewsupplies.ca
Drink a Beer, Waste an Hour. Brew a 
Beer, Waste a Lifetime! For all your 
homebrew supply needs and wants.

QUEBEC
BEER GRAINS SUPPLY CO.
99, rue Crémazie 
Gatineau  J8Y 3P1
1-888-675-6407 (Canada Only)
info@beergrains.com
www.beergrains.com
We bring homebrew supplies and fresh 
ingredients across North America for all 
levels of brewing! Fournisseur d’équipe-
ments et d”ingrédients de premiéres qual-
ités pour les brassuers de tous niveaux.

CHINA       
MY HOMEBREW 
STORE, SHANGHAI
4028 Long Dong Ave., #145
Pudong 201201   
+86-158-2111-3870
m.sherretz@yahoo.com
Everything for Beer and Wine.
The most complete line of ingredients 
and equipment in China. Beer making 
classes held monthly.
Email for catalogue via return email.

GERMANY 
HOPFEN UND MEHR
Schulstraße 27
88099 Neukirch
(+49) 7528 96990-10
fax: (+49) 7528 96990-20
info@hopfen-und-mehr.de
www.hopfen-und-mehr.de
Everything for home and hobby brewers. 
Great selection, fast shipping. Alles für 
Haus-und Hobbybrauer. Grosse Auswahl, 
schneller Versand.

NEW 
ZEALAND  
BREWSHOP
www.brewshop.co.nz
sales@brewshop.co.nz
Online homebrew beer supplies

NORWAY 
BRYGGSELV AS 
Sofiemyrveien, 4
1412 Sofiemyr  +47 22650866
www.bryggselv.no

ØLBRYGGING AS 
Østerskogen 55
4879  Grimstad  +47 37407040
olbrygging.no

SWEDEN 
HUMLEGÅRDENS
EKOLAGER AB
Bergkällavägen 28
SE-19279 Sollentuna
(+46) 8 514 501 20
fax: (+46) 8 514 501 21
Email: info@humle.se
Website: www.humle.se
Supplier of professional equipment and 
fresh ingredients to craft breweries, home-
brewers and retailers since 1992. Large se-
lection of malt, hops & yeast. Rapid order 
fulfillment to 25 countries in Europe.

MALTMAGNUS AB         
Östra Åby 408 Hagen
692 93 Kumla    
(+46) 19 18 97 90
E-mail: info@maltmagnus.se
Website: maltmagnus.se
Extraordinary service! Products making 
your beer taste great. A wide range of in-
gredients and equipment you’re drooling 
for. Worldwide shipping.

UNITED 
KINGDOM 
ENGLAND
THE HOME BREW SHOP
Unit 3&4 Hawley Lane Business Park
108 Hawley Lane
Farnborough  GU14 8JE
Tel: 01252 338045
sales@the-home-brew-shop.co.uk
www.the-home-brew-shop.co.uk
The Home Brew Shop supplies beer kits, 
wine kits, cider kits, hops, and grains. We 
are one of the Oldest homebrew shops in 
the UK with over 47 years in the Home-
Brewing trade. 

KEG KINGDOM
Somers Road
Halesowen 
Birmingham  B62 8EN
www.kegkingdom.co.uk
sales@kegkingdom.co.uk
Supplier of Homebrew ingredients 
including Hops, grains and kits. We also 
specialise in Cornelius kegs and related 
dispensing equipment, beer faucets, 
beer towers and drip trays. 5% discount 
code ‘BYO’

LIST YOUR 
HOMEBREW 

SUPPLY
BUSINESS

Email Dave at 
dave@byo.com 

or call 
(802) 362-3981 

ext. 107
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LAST CALL
BY MARSHALL SCHOTT

 can’t recall a time I wasn’t insatia-
bly curious, a characteristic quirk 
that not only influenced my career 
choice (psychologist), but seems to 

find its way into pretty much every as-
pect of my life. When I started brewing 
in 2003, I quickly became engrossed 
and absorbed everything I could from 
books, magazines, and other more ex-
perienced brewers, accepting most of 
what I learned as fact with little ques-
tion. The beer I made was good, and 
that was all the evidence I needed.

One wife, three kids, a Ph.D., and 
numerous batches of beer later, I began 
to question these facts. I introduced a 
friend to homebrewing in 2010, some-
one who, like me, tended to think about 
things in a way most find supremely 
boring. We brewed together multiple 
times per month for over a year, and 
during that time he began questioning 
many of the “necessary methods” I was 
shoving down his throat. Sprinkled 
between talks about the poignancy of 
a single mundane experience and the 
noblest expression of love were discus-
sions of the importance of transferring 
to a secondary fermenter and mashing 
for a full 60 minutes. Deep shit. 

Just as we began tickling the idea 
of testing things out for ourselves, 
circumstances arose that led to my 
friend moving to a city far away, leav-
ing me alone with my converted cooler 
MLT, a 15-gallon kettle, and a list of 
unanswered questions. I realized at 
this point that my love of brewing was 
about more than just making beer, it 
served as a point of connection with 
my friend, and his absence influenced 
my enjoyment of the hobby. So, I took 
it upon myself to ensure this activity I 
enjoyed so much remained a positive 
aspect of my life. Enter Brülosophy.

Throwing a decent degree of cau-
tion to the wind, I began testing some 
of the brewing process variables my 

buddy and I had been questioning, 
collecting data in a somewhat con-
trolled manner, and sharing the results 
online. Passionate about both brewing 
and philosophy, I put them together to 
create the “brülosopher” moniker. As 
my “exBEERiments” began to pile up, 
some people recommended I compile 
them all at a single source to make ref-
erencing them easier, and after months 
of resisting, I eventually launched a 
website in February of 2014. The re-
sponse was pretty immediate.

Having no clue what might come 
of this gig, and really no intention of 
turning it into anything in particular, 
my neurotic tendencies kicked in and I 
committed to producing content on a 
set schedule. This eventually led to me 
building a crew of other nerdy home-
brewers to contribute as well, which 
resulted in me making even more nutty 
commitments like publishing two arti-
cles every week and starting a weekly 
podcast while maintaining a full-time 
“real” job and ensuring I spend quality 
time with my family.

It’s odd for me to think that this 
thing I started as a way to keep me in 
the hobby has become what it has. I’ve 
made some of the best friends in my 
life, had opportunities to chat with rad 
people in cool places, and learned more 
about brewing than I ever imagined, 
all because of my annoying inability to 
accept fact as fact. I could talk about 
how the exBEERiments have influenced 
by views on water chemistry, lager 
fermentation temperatures, or mash 
and boil lengths. Indeed, my approach 
to brewing is different today than it 
was a few years ago. But more than 
anything, what I’ve appreciated most 
about Brülosophy is that it has provided 
me a point of connection with a bunch 
of great people, and even today, I’m 
regularly reminded of how fantastic the 
hobby of homebrewing is.

BREWING UP A 
BRÜLOSOPHY

Passionate about 
both brewing and 
philosophy, I put them 
together to create the 
“brülosopher” moniker.

I
Questioning the tenets of homebrewing
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