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32	  UP IN SMOKE
Rauchbier is the most famous beer brewed with 
smoked malt. Scott Burgess fell in love with the style 
while living for a decade in the rauchbier epicenter of 
the world — Bamberg, Germany. He explores the differ-
ences between some of the best examples and shares 
how homebrewers can brew their own rauchbier.
by Scott Burgess

38	  GET THE MOST FROM 
YOUR YEAST
Yeast can make or break your recipe. A number of 
factors must be considered when choosing yeast, and 
then you need to provide the best conditions in order 
to get the best results.
by Aaron Hyde

44	  YEAST WRANGLING
One of the biggest ways commercial brewers save 
money is by reusing yeast from one batch to another. 
There is no reason homebrewers shouldn’t be doing 
the same thing. We share how to harvest yeast from 
a previous batch, as well as collecting yeast samples 
from commercial beers. 
by Jeff Mello

50	  HOP EXTRACTS
Substituting hop pellets with CO2 hop extract in-
creases yields and can produce cleaner, brighter  
beer while maintaining hop varietal character. Learn 
more about how hop extract is made and how to use it 
in your brews.
by Dr. Pattie Aron
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When we asked Dan Carey at New Glarus Brewing Co. why 
he brews with Briess he replied, “Because like us they are 
family owned and quality led...and they always surprise us 
with new and interesting products.” As a fifth-generation 
family-owned company, it’s our core values and commitment to 
the brewing industry that ensures you get the highest quality, 
most consistent specialty malt every time. 

info@BrewingWithBriess.com | ©2021 Briess Industries, Inc.

Watch Dan tell us Why He Brews with Briess 
BrewingWithBriess.com/NewGlarus
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RECIPE STANDARDIZATION

departments

where to find it

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.

Fat Head’s Brewery’s
   Imperial Porter clone . . . . . . .         17

Scottish Export . . . . . . . . . . . . . .               25

Bierkeller Rauchbier clone . . . . .     37

American Wheat Beer  . . . . . . . . .         42 

German Weissbier . . . . . . . . . . . . .             42 

Denny’s Generic 
   West Coast IPA . . . . . . . . . . . . . .              58

68	 Homebrew Supplier Directory

71	 Reader Service

88	 MAIL
Results are coming in from homebrewers trying dip-hopping 
for the first time. We also offer insight to those seeking hard-
to-find hops from a recent BYO recipe.

1212	 HOMEBREW NATION
Many homebrewers are more than happy to offer advice to 
others . . . but what about to their younger selves? See what 
several had to say. Also tasting your homebrew critically and 
the latest products and events in the brewing world.

1616	 REPLICATOR
The Replicator heads to Cleveland, Ohio to get the skinny on 
a highly sought-after brewery with an amazing portfolio.

 
1818	 TIPS FROM THE PROS

With so many yeast strains available from yeast labs, how 
should a homebrewer go about choosing which one to use? 
We asked two pros for their best pointers.
	

2020	 MR. WIZARD
With a plethora of options available to homebrewers, se-
lecting a fermenter is not a simple task. Mr. Wizard explores 
some of our options as well as how to stabilize beverages 
that have been sweetened just prior to packaging.

2424	 STYLE PROFILE
An often misunderstood style here on this side of the Atlan-
tic, shilling ales should be sessionable and refreshing. Gor-
don Strong explores Scottish export ales. 

5656	 TECHNIQUES
“Juicy” IPAs are not universally loved by beer fans. The West 
Coast IPA offers drinkers a more biting and clear rendition of 
the hop bomb. Get some pointers on brewing one yourself.

5959	 ADVANCED BREWING
A new wave of yeast strains have recently been developed by 
yeast labs, using sexual reproduction to mate the best char-
acteristics of our favorite strains. Learn about their potential.

6262	 NANOBREWING
One of the most important decisions a new brewery needs 
to land upon is the size of their brewhouse. John Blichmann 
explains some of the considerations one needs to make. 

6565	 PROJECTS
A homebrewer came up with a clever way to utilize highly 
thermoconductive copper metal to keep his kegerator’s tap 
tower and faucets cold.

7272 	 LAST CALL
What would you send into space if the opportunity afforded 
it? One homebrewer sent a sachet of yeast and then con-
ducted a test with it. Find out how the Space Yeast per-
formed. Spoiler alert: They didn’t go to plaid. 

2424
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SafCider™

A NEW RANGE OF 4 YEASTS SPECIFICALLY  
DEDICATED TO CIDERS

* 500g sachets available in organic form

SafCider™ AB-1
THE RIGHT CHOICE FOR 
BALANCED CIDERS

SafCider™ AC-4*

IDEAL TO PRODUCE FRESH  
AND CRISP CIDER

SafCider™ AS-2
TO BRING SWEETNESS AND  
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SafCider™ TF-6
TO MAXIMIZE THE  
FRUITINESS OF YOUR CIDER

NEW RANGE

• TECHNIQUES FOR  
BREWING WITH  
THC AND CBD

• TERPENOID & 
CANNABINOID  
EFFECTS

• REGULATORY 
COMPLIANCE

• CANNABIS BEER 
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• METHODS  
FOR MAKING  
NON-ALCOHOLIC 
CRAFT BEER
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Yeast 
Pitching 
Rates
As brewers, our 
job is similar to 
that of an ele-
mentary school 
custodian: Keep 
the place clean 
and make sure 

the environment is conducive 
for the little buggers to do what 
they need to do. Make sure you’re 
starting them off on the right foot. 
https://byo.com/article/pitching-
rates-yeast-techniques/

Stein Beer
The word “stein-
bier” means 
“stone beer” in 
German. The 

name originates from a technique 
of boiling wort in the brew kettle by 
dropping super-heated stones into 
the kettle. Since brew kettles were 
made of wood and could not be 
direct-fired this was a way for the 
wort to be brought to a boil. Learn 
the technique of brewing your own 
stein beer. https://byo.com/article/
steinbier-techniques/

Hazy IPA
Although the 
style has its 
detractors, it’s 
still one of the 

darlings among craft beer enthu-
siasts. Get some pointers from 
Gordon Strong on brewing a juicy, 
hazy, and aromatically hoppy beer 
that will make you proud to call 
your own. https://byo.com/article/
neipa-style-profile/

Using Dry 
Yeast
There are many 
advantages to 
using sachets 

of dry yeast in your homebrewery. 
Terry Foster explains how this type 
of yeast is produced as well as the 
preparation and pitching rates rec-
ommended for your brews. https://
byo.com/article/techniques- 
layout-7/

* Digital membership is required to 
view. Sign up for a 14-day free trial 
membership at byo.com
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I’d have to say it’s 
our hop doser? 
I know they are 

available in 
smaller scale for 

homebrewers with 
conicals. It allows 

you to add dry hops 
while there is still 

pressure on the 
tank, purging out 
any oxygen that 

might be introduced 
as well.

My favorite toy in 
the brewhouse isn’t 
like anyone else’s — 
on this fact, I’m cer-
tain. I have a whole 
garage filled with 
gidgets, widgets, 

and gadgets like my 
different brew rigs, 
fermenters, signs, 
and lamps. It’s a 

giant pack of prayer 
incense that sits 
right by the door. 
Every brew day, I 
light a few sticks 

and offer up a brief 
nod to the universe 

to help make my 
brew go smoothly. 

Not that I’m looking 
for any spiritual 

intercession — but 
it’s that the lighting 

of the incense 
focuses my purpose 
for the day and gets 
me into that right 

frame of mind  
to have a great 

brew day.

The most valu-
able tool in my 
brewing arsenal 
is information 

and knowing how 
to quickly access 

and apply it to the 
problem at hand.  

This may seem like 
a contrived reve-
lation, but it’s the 
truth.  A very close 
second is my trusty 
goblet because no 
brewing toy brings 

more happiness 
than a full goblet 
of a well-brewed 

homebrew!

Do you have a 
favorite toy/tool 
in your brewing 

arsenal?

Q

MEMBERS ONLY
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FOLLOWING UP ON DIP HOPPING
You people at BYO do a great job of informing the homebrew 
community about processes and techniques and you have scored 
a homerun with your article by John Holl, “Dip Hopping,” in the 
May-June 2021 issue. I wanted to send you an update to my pre-
vious email (included in the July-August 2021 “Mail”) in which I 
expressed my intrigue by this technique. A new/old process that 
can increase aromatics and open up flavors in hops not normally 
tasted? You had my attention. I watched a podcast from Chop and 
Brew by Chip Walton with the same cast of characters as in your 
article. It didn’t take long before I started a discussion with my 
brewing partner about the process and even a shorter timeframe 
before we had our first beers in production using dip hopping. 
We both did parallel brews of a double IPA and were both very 
impressed with the results. The bittering seemed softer and the 
hop profiles and aromatics were much more pronounced. This 
experiment led to the best DIPAs either of us had ever made. Not 
long after these beers were completed, I engaged James Claus at 
3 Disciples Brewing (Santa Rosa, California) in a discussion about 
the process and another commercially-made dip-hopped beer is 
now in production. Innovation lives in the homebrewing commu-
nity. Information sources like Brew Your Own magazine with great 
ideas help us to keep it this way.

Drew Jackson • Mendocino, California

SOURCING INGREDIENTS
I don’t think I’ve ever been as inspired to try a new recipe as I 
was to brew Birra Venezia after reading “Italian Pils” in the  
July-August 2021 issue of BYO. However, I quickly discovered that 
both the malt (Eraclea Pilsner) and the key hops (Diamant and 
Aurum) are not available to U.S. homebrewers. 

Michael Kavanaugh  • via email

Editor’s Note: This was one of about a half-dozen inquiries we 
received asking about the availability of ingredients in this recipe. 
Editor Dawson Raspuzzi responds:

“First, I’ll start with an apology for the confusion and frustra-
tion this recipe caused readers who excitedly added this recipe to 
their brewing schedule only to find out that sourcing ingredients 
was more difficult than anticipated. We have found the two hop 

Dr. Pattie Aron obtained a B.S. in Biochem-
istry from Elmira College and M.S. and Ph.D 
degrees in Food Science and Technology 
from Oregon State University. Pattie’s 
passion for fermentation led her to con-

duct graduate research in wine chemistry and brewing 
science. Formerly, Pattie was the Senior Hop Chemist in 
the Applied Brewing and Research team at MillerCoors, 
now MolsonCoors. She currently manages Rahr’s tech-
nical research and innovation program at the Shakopee, 
Minnesota headquarters. The research group focuses on 
applied research and new product development for beer, 
wine, and spirits production. 
	 Beginning on page 50, Pattie takes readers through 
the history, benefits, and how to get the most from  
hop extract.

Jeff Mello is the Chief Yeast Wrangler of 
Bootleg Biology, a commercial lab in Nash-
ville, Tennessee producing unique yeast 
and bacteria cultures for homebrewers and 
craft brewers since 2013. The yeast wran-

gling life chose Jeff when he set jars of wort in his back-
yard and discovered Bootleg’s first wild yeast culture, S. 
arlingtonesis, and thus the Local Yeast Project was born. 
Today Bootleg Biology maintains a professional bank 
of several hundred yeast and bacteria cultures that are 
propagated for brewers and breweries of all sizes around 
the world.
	 Wrangling yeast is something homebrewers of all 
levels can do, as Jeff explains in his inaugural story for 
BYO on page 44.

Scott Burgess, Founder of Bierkeller Co-
lumbia in South Carolina, grew up in the 
Carolinas (with a brief stint in the United 
Kingdom), and spent nearly a decade study-
ing and working in Bamberg, Germany and 

environs. Originally planning to study comparative liter-
ature through the University of South Carolina exchange 
program and a subsequent Fulbright grant, Burgess 
instead found his true love — and calling — in learning 
about the hundreds of small breweries and their beers. 
Bierkeller is the culmination of this life’s work. Bierkeller 
brews authentic takes on a handful of Franconian favor-
ites Burgess found over the years. Beyond all things beer, 
Burgess enjoys watching UNC Tar Heels basketball, F1 
motorsports, and generally hanging with his son, Noah.
	 In his first article for BYO on page 32, Scott takes us 
back to his time in Bamberg where he fell in love with 
rauchbier, exploring the classic examples, and offering 
tips for brewing the smoked beer at home.
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Work easily and quickly to clean 
brewing, fermenting, and drinking 
vessels.
 

FiveStarChemicals.com
             @FiveStarChemicals
(800) 782-7019

Available at your favorite homebrew retailer
 

NOW AVAILABLE: PBW TABLETS
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MAIL
varieties Michael mentioned are going to be the toughest ingre-
dients in this recipe for homebrewers to find. Here is what Mike 
Brennan, the National Sales Manager in charge of the BSG Hand-
Craft division said regarding Eraclea Pilsner malt and Diamant 
and Aurum hops (BSG is the exclusive distributor of these ingredi-
ents in the U.S.): ‘Weyermann Eraclea is available to all shops who 
have an account with BSG. Homebrewers — ask your shop owner 
to order you a bag. We currently do not repack it into smaller bags 
since it is a base malt; a 1-pound (0.45-kg) bag is not an appre-
ciable quantity for a brew. We do sell Diamant and Aurum hops in 
large format (5 kg/11 lb. boxes) and we also happen to have those 
two varieties in 2-kg (4.4-lb.) sizes on our spot hop purchase list. 
They are relatively new to us, having only landed into our system 
in March. Again, ask your LHBS to bring it in. If we see continued  
demand and we have the availability, we will repack into 1 oz.  
(28 g) format.’

“One idea for those who belong to a homebrew club is to go 
in on a larger purchase and break the bag up to more appropriate 
amounts. Maybe your club would be up for an Italian Pils style of 
the month competition?

“Those of you who suggested we offer substitutions to recipes 
where ingredients aren’t easy to source are absolutely right. This 
is a practice we have tried to follow in the past and in the future 
we will be more careful to make sure it happens every time. Other 

suggestions included that we not run a recipe where ingredients 
are difficult to source, which is more complicated. We do try to keep 
ingredients called for in recipes in BYO to ones reasonably acces-
sible to homebrewers, however in this story the recipe wasn’t only 
a recommendation for homebrewers, but an actual brewing log by 
the authors Horst Dornbusch and Thomas Kraus-Weyermann, who 
have been doing research and test brews of the Italian Pilsner style 
for some time. In other words, this recipe is what they brewed, and 
as such they provided the recipe. It likely isn’t as useful to home-
brewers who can’t get some of the ingredients (yet) due to this, but 
fortunately there were two other Italian Pils recipes also provided 
by the authors with ingredients more readily available in this story. 
But, back to the idea of substitutions. I asked Mike Brennan about 
this too, and believe he offered some great ones:
Aurum – German Tettnanger or German Northern Brewer. ‘Ger-
man Northern Brewer tends to have a bit higher concentration of 
hop essential oils, especially a-caryophyllene (woody/spicy) and 
b-caryophyllene (pepper/woody/herbal) than Tettnanger. However, 
Tettnanger is a parent of Aurum so the overlaps work well.’
Diamant – German Saphir, Spalt, and Saaz. ‘German Diamant’s 
profile includes citrus/floral/berry notes; Saphir’s citrus/berry over-
tones fit, as well as Spalt’s citrus/herbal/berry and Saaz’ citrus & 
spice. Saphir’s total essential oil content (0.8–1.4 ml/100g) is the 
closest to Diamant’s 1.5–2.0 range.’”  

Digital Downloads

Immediately access homebrew recipes, projects, and how-to 
right to your desktop or mobile device for as little as $1.99! 

150+ to choose from! 

YOUR OWN

THE HOW-TO HOMEBREW BEER MAGAZINETHE HOW-TO HOMEBREW BEER MAGAZINE

Byo.com/shop
Order Today at...

Projects
Recipe
Collections

Beer
Styles And more!

BYODigitalDownloadsAd_HalfPg_Layout 1  3/9/21  9:45 AM  Page 1
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BEGINNER’S BLOCK
BY DAVE GREEN

HOMEBREW NATION

e gathered for the first time since 
the COVID-19 outbreak at one 

of our homebrew club member’s newly 
opened brewery taproom. As we nat-
urally broke off into small sub-groups, 
focusing on different aspects of beer and 
brewing, I chatted with one fellow club 
member about how he feels like he has 
really started to nail down his IPA recipe 
and process. But because he hasn’t had 
anyone over to taste it he felt like there 
was no merit to this claim. He followed 
that by saying, “I just don’t know how to 
taste my beer critically.” So this piece is 
dedicated to him because in order to im-
prove our craft, we all should be able to 
judge our beer’s merits and faults.

GAINING EXPERIENCE
First of all, the more you taste various 
beers, the better you can hone your likes 
and dislikes. Some great ways to really 
broaden your palate include: Visiting 
local breweries for samplers, buying 
mixed-pack beers, attending beer festi-
vals, and/or regularly attending home-
brew club meetings for tasting events. 
Don’t get stuck buying the same style 
by the same brewery! Did you really like 
the malt profile for that Munich helles?  
You should inquire what base malt was 
used. The hop character of a beer not 
agree with you? You could possibly find 
out that hop variety is one you should 
avoid or find a blending partner that 
could lift it. Get critical of other beers 
first. Don’t be afraid to offer a critical 
assessment of the beer. But make sure it 
is constructive criticism. For example, a 
beer you taste is overly sweet and cloy-
ing. You could find out what yeast strain 
they used and the pitch rate, if they used 
yeast nutrients, was lactose or malto-
dextrin included, was the final gravity 
where they intended it? Trying to find 
the merits and faults in other’s beers can 
really help guide your decisions in your 
own brewery.

FINDING FAULTS
I find that pinpointing faults in a beer 
is best done in groups. Unfortunately 
sometimes groups can go down the 
wrong wormhole too as the power of 
suggestion is a real thing in the group-
think mentality. So be sure that you 
don’t necessarily listen to other opin-
ions as gospel. If someone says they’re 
finding oxidative notes, but you’re not 
sensing any . . . go with your gut first. 
Finding qualified beer tasters to com-
pare notes with can go a long way in 
training your palate.

A short list of common faults in-
cludes acetaldehyde (green apple), as-
tringency (drying sensation on tongue), 
diacetyl (movie-theater butter), dimethyl 
sulfide/DMS (cooked cabbage/corn), me-
tallic (just as it would seem, sensation 
on the tongue), oxidation (muted hop 
and malt character in light examples, 
wet cardboard in extreme), phenols 
(complicated, not always a fault: https://
byo.com/article/the-phenolic-phamily/), 
and vinegary (just as it would seem). 
Yeast-related faults are typically noted 
with the presence of acetaldehyde and 
diacetyl or can appear as under-atten-
uated beer (sweet and cloying). Poor 
sanitation can come in the form of chlo-
rophenols (Band-Aid/medicinal smelling 
and tasting phenols), unintended phe-
nolics, or vinegary notes. Process-related 
faults are typically noted as astringency 
(or hop burn), oxidation, DMS, or metal-
lic and chlorophenols (both in the case 
of not properly treating source water).

A great way to train your palate to 
sense some of these faults is through 
a beer faults sensory training course. 
Some homebrew clubs will organize 
such events and there are kits available 
online. But they are not cheap and best 
done in a group setting. Inventive brew-
ers have come up with their own DIY 
faults sensory training. The Beer Judge 
Certification Program’s (BJCP) study 

guide has one you can use to dose beer 
to recreate off-flavors.

TASTING YOUR BREW
Once you gain a level of comfort in ex-
pressing your likes and dislikes in cer-
tain beers you can simultaneously start 
picking up on the faults as well. This 
means you’re well on your way to being 
honest and critical of your own brews. 
Just because your yeast didn’t finish 
fermentation as low as you expected, 
that doesn’t mean the beer is under-at-
tenuated and will be sweet and cloying. 
A small misstep on brew day could have 
meant that was as far as the yeast could 
go. The beer’s smell and taste will be 
your guide. 

For tastings, don’t serve samples too 
cold and give the glass a good swirl be-
fore you get your nose in there. Take a 
moment and breathe it in . . . don’t rush 
this part. Take notes, then when you 
take a sip, give it a good swish around 
your mouth, almost like mouthwash. I 
personally find that sometimes a well-
timed burp can bring some aromatic 
characteristics back to my nasal glands 
that were missed in first passing. You 
may find that a beer that finished at 
1.020 instead of the expected 1.016 like 
it did last time, is indistinguishable in 
character. But still, try to troubleshoot 
why it finished four points higher. 

Keeping a brewing journal and each 
beer’s tasting notes will help you gain 
the experience and knowledge needed 
to improve. Don’t be shy in asking for 
other’s opinions. Just because some 
friends and/or loved-one’s say, “Mmm . . . 
that’s good” doesn’t actually make it a 
good beer. I’ve made beers that were 
just not good, but friends would still say 
they liked them. I love tinkering with 
my process and recipes, something that 
keeps the hobby fun to me . . . some are 
winners, some are not . . . but each year I 
find the tide overall continues to lift.

W
TASTING YOUR HOMEBREW CRITICALLY
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e asked our social media followers the question: If you could go back in time and tell the younger you who was just 
brewing their first batch of beer one thing about the hobby, what would it be?

We received quite the response! Here are just a select few:

BREWING ADVICE FOR YOUR FORMER SELF

W

Andrew Moisant: Don’t add raw fruit 
to your fermenter . . .

Jonny Randall: Listen to Brew Strong 
on the Brewing Network!

John Lehtonen: Focus on water 
chemistry and yeast health.

Ronnie Williams: Take your sweet 
time, don’t get in a hurry. Take good 
notes and collect lots of data.

SweetWater Escola: Buy kegs, don’t 
bottle.

Scott Chaney: Slow and easy. No 
batch a week. It will make the fun 
last longer and stretch the money 
out.

Jim Moler: Buy once . . . cry once!!!!

Steve Smalenberg: Wait until 
cleanup to start drinking. 

David Vanlandingham: Brew beer like 
your grandma used to cook — by feel 
and instinct. Don’t overthink the pro-
cess and become a beer engineer. 

Brandon Martin: Your beer will only 
ever be as good as the attention you 
pay to your yeast.

Evan Marshall: Don’t forget the DME 
before bottling.

David Spain: Don’t put hops down 
the disposal.

Chuck Gutensohn: Bottling is ridicu-
lous, get a keg system.

@CJCrerar: Spend the money on cold 
side vs. hot side and keg vs. bottling!

@TSbroject: You better really love 
doing dishes.

@springsyeti: Relax. Beer was made 
long before modern conveniences.

@rustybarrelbeer: Start putting 
money aside for a brewery.

@TrisBiss: Focus more on the cold 
side of brewing i.e. fermentation 
temperature control.

@SunriseBrewer: The boil kettle does 
not need to be spotless and sanitized.

@iansberg: Get a one-gallon setup 
for small batch . . .

@Dan76390872: Relax and enjoy, 
especially the hop high. Oh, and save 
your pennies cause it’s addicting.

@esnw33430: Clean it again and 
always take the taps apart.

@bran09n: You are not going to 
save money brewing beer.

@GregCruickshank: Sanitation is key, 
but solid process is better.

@DoctorAmish: Don’t overlook the 
water.

@Zdsmith31: Don’t start drinking 
until the boil begins.

@GabRodz: Cover the house floor 
with towels.

Cmsthatsme: Correct fermentation 
temperatures are where it’s at.

danpratt1977: SMaSH! Learn the 
right way.

kordis_brewhouse: Get ready to spend 
a lot of money and time on this!

garryfawson: Recipe formulation is 
all about the balance between malt 
and hops, not forgetting the impor-
tance of the yeast flavour profile for 
the specific beer you are making.

ct0166jrg: Don’t wait 26 years to 
jump into all-grain . . . it’s not that 
intimidating after all.

steventjjones: The formula iCK = cCK 
+1, where iCK is the ideal number of 
Corny kegs you wish to own, and cCK 
is the current number of Corny kegs 
you own.

boccacciobrew: Take a pre-fermenta-
tion gravity reading. Who knows how 
strong that first brew was. 

carlstone679: Don’t add yeast at tem-
peratures higher than 25 °C (77 °F).

curtjudgesbeer: Sanitation is key. 
Take time to clean and sanitize and 
you will not be disappointed!

alfonso.mma: Don’t try to acquire 
every setup you see on videos. Also 
don’t try to make the strongest or 
hoppiest beer. Focus on well-bal-
anced beer.

BYO POLL RESULTS 
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WHAT’S
NEW

NEWS

IN-PERSON BYO BOOT CAMP
Denver, Colorado • November 4–6
September 7 — Early Bird Discount Registration Deadline
Join us for three full days packed with in-person brewing learning experiences. 
You’ll have two days of hands-on, small-class learning from brewing experts  
in your choice of eight different full-day workshops. Plus you’ll have a full  
bonus third day of back-to-back seminars from our experts so you have a  
chance to learn from all our speakers beyond your small-class workshops.  
Save $100 by registering for a three-day option by September 7, 2021.  
www.byobootcamp.com

Upcoming Events

BEERSMITH WEB-BASED  
RECIPE EDITOR
BeerSmith has two new announce-
ments, first is a web-based version 
of BeerSmith 3 along with a desktop 
BeerSmith 3.2 update. BeerSmith Web 
lets you to edit your cloud-based reci-
pes from anywhere by simply logging 
into your cloud account at BeerSmith 
Recipes.com. This new web-based 
layout can be utilized on your desk-
top, tablet, and phone/mobile devices. 
This new service is a free upgrade to 
all Gold, Platinum, and Professional 
BeerSmith 3 license holders. There is 
a free 30-day trial available for new 
users along with online tutorials to 
help get you get started. When you 
purchase a Gold, Platinum, or Profes-
sional license for BeerSmith you get 
access to both the web-based recipe 
editor and the latest desktop program. 
Learn more at: http://beersmith.com/
blog/2021/05/10/beersmith-for-the-
web-preview

LALBREW FARMHOUSE
A new yeast hybrid called LalBrew 
Farmhouse is the result of the research 
and development work of Renaissance 
Biosciences in Vancouver, British Co-
lumbia. Both lab and field trials have 
confirmed this yeast as unique, per-
formant, and displaying a desirable 
saison flavor profile. The Renaissance 
research team used classical and non-
GMO science to produce a strain that 
did not have the STA1 gene, respon-
sible for the diastatic activity of tradi-
tional saison yeast strains. Care was 
taken to retain normal brewing sugar 
utilization to produce dry saisons. 
Additionally, the patented technology 
from UC-Davis ensures that the strain 
will not produce sulfurous off-flavors, 
therefore enhancing the saison yeast’s 
aroma characteristics. https://www. 
lallemandbrewing.com/en/united- 
states/product-details/lalbrew- 
farmhouse

ANVIL OXYGEN FREE 
TRANSFER KIT
For use with their Crucible™ con-
ical fermenters and stainless steel 
bucket fermenters, the new Oxygen 
Free Transfer Kit from Anvil Brew-
ing Equipment creates a closed loop 
environment for the transfer of your 
homebrews. The transfer starts with 
a purged Corny keg. The beer is filled 
from the bottom as the CO2 from the 
keg cycles to the top of the fermenter. 
The kit contains a 4-ft. (1.2-m) liquid 
hose, a 5-ft. (1.5-m) gas hose, a liquid 
ball-lock disconnect, 90° polypropyl-
ene elbow, gas ball-lock disconnect, 
and all the necessary connections to 
create the closed loop. Retail price 
is $35 and more information can be 
found at: https://www.anvilbrewing.
com/product-p/anv-o2-free-transfer-
kit.htm
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Join                 
for a Vermont  
Brewery, Bike, & 
Hike Tour this Fall!

FOR MORE DETAILS VISIT: BYO.COM/TRIP

Vermont has the highest number of breweries per cap-
ita in the US and has become a true beer tourism des-
tination filled with tasty craft beer you can only sam-
ple here in the Green Mountain State. We’ll earn those 
pints of IPA biking along the beautiful Lake Champlain 
shoreline and through the rolling Champlain Valley, 
as well as mountain bike and hike in the ski town 
of Stowe. We’ll be setting up special insider brewery 
tours hitting well-known classics like The Alchemist 
and Lawson’s Finest Liquids plus stops at 13 other 
great local breweries. And we’ll be staying overnight 
at three beer-kissed Vermont stops: Burlington, Stowe, 
and Middlebury. Join BYO at the height of Vermont’s 
world-famous fall foliage season for this fun trip ex-
ploring the incredible beer scene, backroads, and sce-
nic trails of our beautiful home state of Vermont. 

October 14 – 19, 2021
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REPLICATOR
BY DAVE CLARK

at Head’s Brewery of Cleveland, 
Ohio has created quite a reputation 

for its hoppy beers, such as Headhunter 
and Hop Juju, but the malty offerings 
are equally impressive. The Imperial 
Porter is a specialty (i.e. not part of the 
regular menu offering) that packs a 
punch in both flavor and alcohol per-
centage. Before diving into the beer, 
let’s talk about Fat Head’s, its key per-
sonnel, and how this award-winning 
brewery came to be.

The brainchild of Brewmaster/Co-
Founder Matt Cole and Restaurateur 
Glenn Benigni, Fat Heads’ story crosses 
state lines and is a testament to de-
termination and dedication. Matt Cole 
crafted award-winning beers at notable 
breweries such as Baltimore, Great 
Lakes, and Rocky River Brewing for over 
a decade. Like many driven Brewmas-
ters, Cole had the vision to open his own 
place and when the itch grew strong 
enough, he called on longtime friend 
Glenn Benigni to see if he wanted to get 
into the craft brewing business.

Benigni is Owner/Operator of Fat 
Head’s Saloon, a wildly popular craft 
beer bar in the heart of Pittsburgh’s 
South Side entertainment district. 
Opened in 1992, it became known for 
its huge sandwiches coined “Head-
wiches” — said to be as big as a person’s 
head. Fat Head’s Saloon was one of the 
early torchbearers for Pennsylvania craft 
beer bars. Combining Benigni’s business 
expertise and Cole’s brewing magic, the 
two embarked on creating a brewery 
that would focus on equal parts great 
atmosphere, hearty food, and of course, 
world-class beer.

In 2009, the first Fat Head’s Brew-
ery opened in North Olmsted, Ohio, 
a suburb of Cleveland. Success was 

almost instantaneous, with two-hour 
lines on weekdays becoming the norm. 
No matter how hard Cole and his right 
hand man, brewer Mike Zoscak worked, 
demand quickly outpaced production, 
making a separate production facility a 
necessity just three years later. 

During this extreme growth period, 
noted brewer Chris Alltmont joined the 
team, having spent time brewing at Wal-
laby’s, Brew Kettle, Willoughby, Crooked 
River, and Gordon Biersch. Alltmont 
completed the brewing leadership team 
that continues to produce award-win-
ning beers that have captured medals 
at prestigious competitions such as the 
World Beer Cup (WBC) and Great Ameri-
can Beer Festival (GABF).

A second Fat Head’s Brewpub 
opened in Canton, Ohio, and another  
in Portland, Oregon (no longer oper-
ating as a Fat Head’s) before the team 
went all-in on a world-class beer hall/
biergarten/production facility. A $13 
million endeavor located just outside 
of Cleveland, the new facility produces 
all the Fat Head’s beer sent into distri-
bution. The massive brewpub seats 275 
inside and another 75 on the extensive 
patio. Fat Head’s Brewery plans are to 
produce upwards of 45,000 barrels of 
beer in 2021.

Fat Head’s has a reputation for craft-
ing some of America’s best IPAs, but the 
brewery has also been highly successful 
with its lagers and malt-forward beers. 
Its flagship IPA Headhunter is a two-
time WBC and GABF medalist as well 
as two-time grand champion of the Na-
tional IPA Challenge. Hop Juju Imperial 
IPA is a three-time GABF winner and has 
also captured gold at the WBC. Goggle 
Fogger Hefeweizen was the gold med-
alist at the 2020 GABF awards. In fact, 

Fat Head’s has medaled at the Great 
American Beer Festival every year since 
the brewery’s inception!

Their Imperial Porter showcases 
Cole’s talents for packing a punch with 
flavor, while creating balance and a true 
depth of flavor. The recipe utilizes a 
whopping eleven different malts, many 
of U.K. origin, to create its complex 
flavor profile. The wort is boiled 90 min-
utes to ensure rich flavor development 
of the malt, as well as to ensure any po-
tential dimethyl sulfide (DMS) from the 
Pilsner malt is driven off. 

A combination of Magnum, Simcoe®, 
and Mosaic® deliver the appropriate 
amount of hop bitterness and flavor to 
complement the rich malt flavors. Good 
porters benefit from a relatively hard 
water profile. Enhancing with calcium 
chloride (which will accentuate the 
malt character) and calcium carbonate 
(which will help balance the acidic dark 
malts) is advisable for soft water. Alter-
natively, holding the dark malt additions 
from the mash until you are ready to 
lauter/recirculate will help. This will 
reduce potential astringency from the 
highly-kilned dark malts in the grist.

Keeping fermentation temperature 
steady during primary fermentation 
is key when brewing a beer of this 
strength in order to avoid production of 
fusel alcohols. Letting it free rise a cou-
ple degrees after it’s about ⅔ fermented 
will help achieve the final gravity num-
bers and finish the beer nicely.

When it’s ready to drink, serve above 
refrigeration temperature, preferably 
45–50 °F (7–10 °C) in a tulip or similar 
type glass. The Imperial Porter clone 
makes a great complement to a deca-
dent chocolate fudge brownie or a me-
dium-strength maduro cigar.

F

DEAR REPLICATOR, As a new brewer I find that I have 
had better results brewing dark beers compared with some of the lighter styles, espe-
cially lagers. I tend to like the bigger, more robust dark beers, such as imperial stouts and 
porters. I remember having a delicious imperial porter from Fat Head’s Brewery when I 
was visiting friends in Cleveland, Ohio. The beer was rich, complex, and full of flavor. I’d 
like to take a shot at brewing one myself if you can help me out with some intel. Cheers!

Serena Clark
Sheboygan, Wisconsin
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FAT HEAD’S IMPERIAL  
PORTER CLONE
(5 gallons/19 L, all-grain)
OG = 1.086  FG = 1.024
IBU = 50  SRM = 56  ABV = 8.6%

INGREDIENTS
5.5 lbs. (2.5 kg) Golden Promise  

pale ale malt
4 lbs. (1.8 kg) Pilsner malt
4 lbs. (1.8 kg) Fawcett Pearl  

pale ale malt
1.2 lbs. (0.54 kg) chocolate malt
1.1 lbs. (0.49 kg) Munich malt (10 °L)
9.6 oz. (0.27 kg) brown malt
8.8 oz. (0.25 kg) Carapils® malt
7.2 oz. (0.2 kg) crystal malt (120 °L)
2.9 oz. (82 g) Briess Midnight  

Wheat malt
2.6 oz. (73 g) debittered black malt
2.6 oz. (73 g) roasted barley
9 AAU Magnum hops (60 min.)  

(0.75 oz./21 g at 12% alpha acids)
6.9 AAU Simcoe® hops (30 min.)  

(0.5 oz./14 g at 13.8% alpha acids)
6.2 AAU Mosaic® hops (5 min.)  

(0.5 oz./14 g at 12.4% alpha acids)
White Labs WLP013 (London Ale), 

Wyeast 1028 (London Ale), or  
Lallemand Nottingham yeast

¾ cup corn sugar (if priming)
 
STEP BY STEP
Using a fairly thick mash, achieve 
a single infusion mash tempera-
ture of 150 °F (66 °C). Hold at this 
temperature for 60 minutes or until 
converted. It is advisable to hold 
the highly roasted grains (chocolate, 
Midnight Wheat, black malt, and 
roasted barley) until you are ready 
to recirculate to reduce astringency. 
Start lautering by raising the mash 
temperature up to 168 °F (66 °C), 
then hold for ten minutes. Add the 
roasted and crystal grains then re-
circulate. Vorlauf until your runnings 
are clear before starting to collect. 
Since you are doing a 90-minute 
boil, collect about 7 gallons (26.5 L) 
of wort. Add the hops as stated in 
the recipe. 

Upon completion of the boil, chill 
the wort to 65 °F (18 °C), pitch a 
healthy count of yeast and oxygenate 
thoroughly. When fermentation is 

about ⅔ complete (at 1.040), let tem-
perature free rise to 67 °F (19 °C). 
Total fermentation time should be 
at least two weeks so the yeast has 
time to clean up off-flavors. Keg and 
carbonate to 2.6 v/v or bottle.

FAT HEAD’S IMPERIAL  
PORTER CLONE
(5 gallons/19 L, partial mash)
OG = 1.086  FG = 1.024
IBU = 50  SRM = 56  ABV = 8.6%

INGREDIENTS
3.3 lbs. (1.52 kg) Muntons Maris 

Otter light liquid malt extract
2.4 lbs. (1.1 kg) Pilsen dried  

malt extract
2.16 lbs. (1.1 kg) pale ale dried  

malt extract
1.2 lbs. (0.54 kg) chocolate malt
1.1 lbs. (0.49 kg) Munich malt (10 °L)
9.6 oz. (0.27 kg) brown malt
8.8 oz. (0.25 kg) Carapils® malt
7.2 oz. (0.2 kg) crystal malt (120 °L)
2.9 oz. (82 g) Briess Midnight  

Wheat malt
2.6 oz. (73 g) debittered black malt
2.6 oz. (73 g) roasted barley
9 AAU Magnum hops (60 min.)  

(0.75 oz./21 g at 12% alpha acids)
6.9 AAU Simcoe® hops (30 min.)  

(0.5 oz./14 g at 13.8% alpha acids)
6.2 AAU Mosaic® hops (5 min.)  

(0.5 oz./14 g at 12.4% alpha acids)
White Labs WLP013 (London Ale), 

Wyeast 1028 (London Ale), or  
Lallemand Nottingham yeast

¾ cup corn sugar (if priming)

STEP BY STEP
Heat 3 gallons (11.4 L) of water in 
your mash tun and add only the Mu-
nich and brown malts (in a muslin 
bag) for mashing. Achieve a mash 
temperature of 150 °F (66 °C). Hold 
at this temperature for 60 minutes or 
until converted. With about 10 min-
utes to go during the initial mash, 
add all the roasted grains (in a sepa-
rate muslin bag). These grains do not 
need to be mashed and adding them 
later may help reduce astringency 
from the highly kilned malts. 

After mash is completed, let the 
liquid drain from the grain bags, re-

move bags, then increase temperature 
to near-boiling. Remove from the heat 
source and slowly stir in all the malt ex-
tracts. Be sure extract is fully dissolved, 
then return to the heat source and boil 
for 60 minutes adding hops as indicated 
in the ingredients list. (Note: a 90-min-
ute boil is not necessary to drive off 
DMS since that takes place during the 
extract’s creation process.)

Upon completion of the boil, chill 
the wort to 65 °F (18 °C) and top up 
your fermenter to a total of 5 gallons 
(19 L) with pre-boiled, pre-chilled 
water. Pitch a healthy count of yeast 
and oxygenate thoroughly. When fer-
mentation is about ⅔ complete (at 
1.040), let temperature free rise to 67 °F 
(19 °C). Total fermentation time should 
be at least two weeks so the yeast has 
time to clean up off-flavors. Keg and 
carbonate to 2.6 v/v or bottle.

TIPS FOR SUCCESS: 
According to Brewmaster Matt Cole, 
the non-traditional addition of roasted 
barley adds a nice level of complexity 
to balance the chocolate flavors of the 
other dark malts.

He suggests Crisp and Simpson’s 
malts as the best choices for the char-
acter malts for this beer due to their 
high quality and flavor profile. 
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BY DAWSON RASPUZZI

TIPS FROM THE PROS

YEAST SELECTION
What the pros consider when choosing yeast
Yeast is the most critical ingredient to determine the outcome of your beer. With such 
a wide variety available, choosing the right strain for each batch cannot be overlooked. 

he primary characteristics for 
strain selection should revolve 
around the beer the brewer is 
looking to produce. If the brewer 

is looking for a specific flavor profile 
(more esters, less esters, phenolic char-
acter, neutral, etc.) they should select 
a yeast based on the manufacturer’s 
information about the flavor profile. Ad-
ditionally, the attenuation range should 
be considered for the specific profile 
of the beer. If the brewer is looking to 
produce a high-alcohol beer they need 
a strain that is capable of high-gravity 
fermentation. Lastly, the brewer should 
consider whether they can keep the 
temperature in the range best suited 
for each yeast. Yeast suppliers do their 
best to communicate these parameters 
through their websites and publications.

Brewers should also consider the 
yeast’s interaction with raw materials. 
Fermentis has performed applied re-
search studies on how strains interact 
with raw materials. So far we have 
communicated primarily on yeast’s in-
teraction with hops. The strains SafAle 
S-04, SafAle K-97, and SafAle S-33 have 
shown strong, complementary inter-
actions with American hops, primarily 
varieties rich in thiols and their bound 
precursors, but also with terpenic hop 
varieties; either bio-converting those 
precursors and liberating aromatic thi-
ols and to some extent terpenes; and/or 
producing flavors; thus enhancing the 
typical hop flavors and fruity character 
produced by those hops, especially in 
styles like New England IPA.

Homebrewing isn’t limited to what 
is “normal” in terms of strain selection 
and offers a chance to play with un-
common strains (or multiple strains) 
for specific styles. For example, I enjoy 
trying multiple strains in a split batch, 
where everything is the same except for 
the yeast strain and maybe the fermen-

tation temperatures to adjust to each 
specific strain. This would be the scien-
tific method to really see the impact of 
the yeast and allowing the brewer to 
make an educated decision on which 
strain is better. Remember to adjust the 
pitch rate for whatever volume you are 
fermenting to make sure the profile is 
repeatable in a “normal” sized batch.

I wouldn’t say there are common 
“mistakes” made by those new to brew-
ing when it comes to yeast selection, 
but rather that the brewer is selecting a 
strain that they aren’t familiar with and 
get unexpected results. For example, if a 
brewer selects a POF+ (phenolic off- 
flavor positive) strain, without knowing 
that it has the capability to produce 
phenols. It is not difficult to understand 
how this can happen, if the brewer is 
focused on producing a beer with high 
isoamyl acetate or other esters. Addi-
tionally, we have found that phenolics 
interfere with the perception of hops in 
hoppy beers, which can come as a sur-
prise to brewers making IPAs and trial-
ing a wide range of yeast strains. In this 
case, the beers made with POF+ yeast 
strains may look good on paper, but 
then once tasted will not have the same 
flavor perception or expression of hoppy 
character due to the interference of the 
phenolic compounds. In order to have 
the same “hop character” the brewer 
would have to increase the hop dosing 
in the POF+ yeast strain beer.

Understand that the information 
produced by suppliers are in controlled, 
standardized experiments and can differ 
when the yeast is introduced into a dif-
ferent wort or media. This is especially 
true for attenuation and flavor profile, 
as there are a number of adjuncts (sug-
ars, juices, alternative grains, honey, etc.) 
that will impact the fermentability of 
the wort and also introduce precursors 
for flavor compounds. 

T

Kevin Lane is the Technical Sales Support Man-
ager of the Americas for Fermentis. Since joining 
Fermentis in 2013 he has been involved in all 
aspects of the business including beer, wine, cider, 
and distillation. Prior to joining Fermentis he 
has also held positions at Briess and MillerCoors, 
where he ran the pilot brewery.

Understand that the 
information produced 
by suppliers are in 
controlled, standardized 
experiments and can 
differ when the yeast 
is introduced into a 
different wort or media. 



he primary characteristic of a 
yeast should be if it is appropriate 
to the beer style. Other fermenta-
tion considerations include:

Alcohol Tolerance: Important to 
know it when brewing high-gravity 
beers and as a general rule.

Temperature Range: Depending on 
the brewing equipment setup available, 
the homebrewer can plan which yeast 
strains will perform at their best for his 
or her brewing conditions.

Attenuation: Will indicate the 
amount of sugar the yeast can consume 
to produce alcohol, which can be con-
trolled by the ingredients in the recipe 
or mashing temperatures.

Flocculation: Will influence if the 
beer needs filtration or, depending on 
the beer style, if it needs to be cloudy. It 
also helps in the effortless way to har-
vest the yeast for subsequent batches.

Flavors and Aromas: Some yeast 
strains will enrich the flavor or aroma, 
such as wheat yeast strains enhancing 
the banana aroma.

Vitality: As any living organism, the 

more active and stronger cells are se-
lected, which in brewing will influence 
the fermentation performance and 
therefore beer production.

Viability: Knowing the quantity of 
living cells will indicate the capacity to 
adapt to an environment, as well as how 
the percentage of living yeast cells will 
impact the fermentation process.

For the beginning homebrewer we 
recommend starting with a versatile 
yeast strain, such as Wyeast 1056 Amer-
ican Ale because it can ferment at a 
higher temperature range, so in case of 
a mistake it can still be resolved. 

One of the biggest mistakes I see 
among homebrewers is having high 
expectations when they start the hobby 
trying to brew Belgian or more compli-
cated beer styles and after discouraging 
results the enthusiasm fades away. 
Gain experience and then move on to 
Belgian or lager beers and experiment 
to know how far you can manage them. 
After that you can move on to Bretts and 
lactic acid bacterias to create the most 
appetizing flavors and aromas.

T

Fausto Yu-Shan has experience as a professional 
brewer trained in commercial breweries using 
adjuncts, decoction mashing, open fermentation, 
and bottle conditioning. He has also instructed in 
quality control and yeast propagation at brewer-
ies and Wyeast Laboratories, Inc.

blichmannengineering.com

Quiet. Powerful. Easy to clean.  
Designed specifically for 
homebrewing, the pump that 
you know and love is now 
available with tri-clamp fittings. 

CARBON FIBER 
DRY RUN PROTECTION

NOW INCLUDES RIPTIDETM

GET 
PUMPED

TRI-CLAMP  
FITTINGS
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BY ASHTON LEWIS

HELP ME, MR. WIZARD

The rise of the homebrew-sized unitank comes 
with an amazing array of advantages for those 
willing to purchase. But they are not without 
downsides as well, besides their price tag.
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As long as you are 
not aging your beer 
for prolonged periods 
in plastic, the risk of 
oxidation can definitely 
be mitigated by racking 
into another vessel 
shortly before or after 
fermentation is complete.

This is a straight-up opinion 
question and I will give you 
my thoughts sans specific type 
or brand. And as a reminder to 

seasoned readers and news to newer 
readers, 20 years of my professional ca-
reer was with a custom, stainless steel 
equipment company where I saw some 
pretty interesting brewing equipment.

My first thought on this topic is for 
the brewer to define what they want or 
need with a fermenter. When brewing 
at home, I like to ferment in one vessel 
then age and carbonate in a separate 
vessel. This method is well-suited for 
plastic. These vessels are relatively 
lightweight, they do not break, and 
make for handy fermenters. And as a 
bonus, clear options allow the brewer 
to see what’s going on in the fermenter. 
The primary downside to plastic con-
tainers is oxygen migration. 

As long as you are not aging your 
beer for prolonged periods in plastic, 
the risk of oxidation can definitely be 
mitigated by racking into another vessel 
shortly before or after fermentation is 
complete. Old-school brewers like us 
cut our teeth reading about primary and 
secondary fermenters. The current trend 
is to do everything in a single vessel, 

but old-school secondary vessels do 
have their benefits. And one of the big-
gies is allowing for the use of a simple 
primary vessel and a simple secondary 
vessel. At home, the handy secondary is 
usually a keg because beer can be aged, 
conditioned, clarified, and served from a 
single tank. Brewers with the right sort 
of space can open-ferment in some-
thing as simple as a bucket and rack 
into a keg.

But since you’re not interested in 
buckets there are lots of alternatives in 
the world of plastic fermenters these 
days. If I were looking at this myself, I 
would select a fermenter with an over-
sized outlet valve at the bottom to 
allow for the removal of trub and yeast 
sediment, a lid on the top for easy ac-
cess, and racking port for when it’s time 
to move the beer into a secondary.

Another option these days is to do 
what most commercial breweries do, 
and that’s buy a stainless steel vessel 
that can be used for both fermentation 
and all of the things that can be done 
in a pressurized secondary vessel. These 
little cuties have a long list of benefits. 
For starters, stainless steel is just plain 
cool stuff. Stainless tanks are tough, 
keep oxygen and light out, and can be 

A

I’VE BEEN BREWING FOR 30-ISH YEARS. NOT BEING AS YOUNG AS 
I USED TO BE, IT’S TIME TO MOVE ON FROM MY OLD RELIABLE 
GLASS CARBOYS FOR FERMENTATION. BUT WHAT SHOULD I GET? 
I’D PREFER TO STEER CLEAR OF PLASTIC BUCKETS. THERE ARE 

STAINLESS STEEL FERMENTERS AND THE CHEAPER PLASTIC CONICAL 
FERMENTERS. I’M NOT SURE WHICH ROUTE TO GO.

I LIKED MY GLASS BECAUSE I COULD TAKE A PEEK AT THE BATCH, 
BUT MOSTLY BECAUSE THEY ARE RELATIVELY EASY TO CLEAN. BUT, 
THEY ARE HEAVY AND EVEN WITH A HANDLE OR LIFT STRAPS, HARD TO 
CARRY. I DO MOSTLY 5-GALLON (19-L) BATCHES AND THE OCCASIONAL 
2.5- TO 3-GALLON (9- TO 11-L) BATCH.

KEN STECH
PENDLETON, SOUTH CAROLINA

Q
Also: The intricacies of shelf stability

SELECTING A  
FERMENTER
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Wow, this is quite the rabbit hole of a question. Let’s 
start out with why a fermented beverage, be it beer, 
wine, seltzer, cider, or some other tasty tipple, may be 
packaged with fermentable sugars. The most common 

reason for homebrewers to have fermentable sugars in the 
package is for bottle conditioning. The idea, of course with 
bottle conditioning, is to add enough fermentables to achieve 
the carbonation goals of whatever is being carbonated in the 
package. Add too little or too much priming sugar and the 
carbonation is going to be off. This is why it’s so important 
to package completely fermented beer and to know the vol-
ume of beer being primed. But that’s not what this question 

is about. You want to know how to end up with fermentable 
sugars in the glass without having to worry about over-car-
bonated or exploding beverages.

RABBIT HOLE #1; EXPLODING PACKAGES
Most homebrewers hear stories about bottle bombs when first 
getting into homebrewing, and some of us have first-hand 
experience with these problematic packages. Aluminum cans 
started to really become popular with craft brewers about a 
decade ago and with this new craft beer package, the occa-
sional story of an exploding can was heard. At about the same 
time an increasing number of craft brewers began brewing 

A

TALK TO US ABOUT METHODS USED TO STABILIZE BEERS, CIDERS, SELTZERS, AND SUCH THAT MAY 
HAVE FERMENTABLES IN THE PACKAGE. 

BRIAN ANDREWS
LAS VEGAS, NEVADA

Q

customized to the hilt by adding special nozzles (that’s what 
tank-folk call the bits and bats welded to the vessel), thermal 
wells for thermometers, cooling jackets, insulation, and what-
ever else one wants to add.

With all of this comes a few downsides. For starters, a 
tricked out stainless fermenter is much heavier than your 
glass carboy. That may not be a problem if you put it on 
wheels or bring your wort to the tank. Another challenge is 
discovered when one does a cost per volume calculation, 
because this number keeps falling and falling as tank size 
increases. This fact drives brewers towards larger vessels and 
larger is not always better if the goal is to have fun brewing 
lots of different types of beer because pretty soon a brewer 
simply has too much of a single beer. Large or small, stainless 
fermenters are usually heavier than glass carboys and cannot 
be simply hefted into a refrigerated fermentation chamber. 
But these tanks can be equipped with cooling jackets and 
simply connected to a glycol system and controlled by picking 
up a thermocouple or RTD (resistance thermometer detector) 
to connect to a temperature controller and glycol solenoid 
valve to maintain the perfect temperature. But those years in 
the stainless world tell me this is quickly becoming expensive.

Whether you are going to plastic or stainless, consider 
how your new fermenter will be cleaned. Clean-in-place (CIP) 
equipment can be super handy, but cleaning a tank with a CIP 
spray ball is not always as simple as pumping cleaner through 
the ball, rinsing, sanitizing, and filling. While some tank noz-
zles, such as those on the top of a tank, are cleaned during CIP, 
nozzles on the side and bottom cone of tanks usually need 
to be cleaned by hand because they are not properly cleaned 
with the tank CIP cycle. Some gasket types on lids and nozzles 
and the doodads connected to the nozzles should also be re-
moved, cleaned by hand, and re-assembled after cleaning.

The truth is that fancy fermenters can be a pain in the 
neck to clean. My preference is to minimize the number of 
tank nozzles to keep things as simple as possible. Speaking 
of nozzles, avoid pipe thread connections and industrial-type 
stainless steel ball valves for cold wort or beer applications 

because neither of these designs are hygienic (stainless is 
called out because material construction is only one part of 
hygienic design; cleanability is another).

At the risk of starting a serious chapter on fermenter de-
sign and use, I am going to ask myself a question: “What’s the 
advice you want to give Ken?”  The first has to do with getting 
the post-boil wort into the fermenter. Instead of bringing my 
fermenter to the kettle, why not take the wort to the fermen-
ter like all commercial breweries do things. A 25-foot (7.6-m) 
section of beer line makes for a great transfer line, since I 
brew outside and ferment in my basement. Simply affix a beer 
nut fitting and a shut-off valves on the end. No pump required 
because gravity never takes a day off. 

For fermenter cooling control, either position the empty 
fermenter into a refrigerated space before filling or rely upon 
the coolness of the basement and yeast strain selection 
to deal with what you have. The ultimate dream includes 
temperature controlled “closets” that are cooled with win-
dow-mount air conditioners and controlled with something 
like a CoolBot. Instead of using a glycol chiller, cooling jackets, 
controllers, and all of the stuff that comes with this sort of 
installation, my advice includes stainless tanks on wheels or 
carboys on carts that are simply rolled from fermentation into 
cold storage. Old-school lager cellar meets homebrewing. Oh, 
and this dream basement set-up includes a simple overhead 
crane system to help with the heavy lifting.

Questions without definitive answers are fun because they 
allow one to explore ideas and construct new solutions. The 
best advice I can offer is to ask yourself what you want to do 
with your brewing tools, then go out and buy, build, or re-pur-
pose equipment to meet your brewing needs. The opposite 
approach is to buy something that someone else designed for 
things that you may not need to do. I mentioned working for a 
custom stainless company for a reason; stainless steel process 
equipment is really cool stuff, but it can become very expen-
sive in a flash. It also can require much in the way of support 
equipment that can turn the homebrewing hobby into a brew-
ery engineering hobby.
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beers with lots of fermentables in the finished beer. Heavily 
fruited beers, enormous imperial stouts flavored with all sorts 
of interesting ingredients, pastry IPAs, and smoothie sours 
began popping up in the market. Beers with lots of unfer-
mentables, especially lactose and maltodextrin, also became 
increasingly popular, but these carbohydrates shouldn’t result 
in refermentation in the package. At first, these beers were 
primarily draft beers served in limited volumes because brew-
ers were pushing the envelope of style. Beer lovers wanted 
these potables in packages more portable than growlers, so 
breweries began canning and bottling these beers. That was 
when exploding packages really burst onto the scene.

Although some brewers took the odd approach of expect-
ing customers to handle these packages with the deft skills 
of a beer-bomb expert, many breweries hit the pause button. 
A few of the cheekier breweries came up with clever pack-
aging warning of impending explosions and others criticized 
consumers for not being more careful with these delicate 
products. The cautious crowd were developing processes and 
quality control (QC) practices to address this very real prob-
lem and other brewers simply decided to steer clear of the 
problem entirely by not producing these products. Breweries 
are businesses and it has become very difficult not to brew 
what so many beer consumers want; as demand grows, so 
does the number of breweries brewing these types of beers.

The rabbit hole of exploding packages presents two use-
ful takeaway ideas for homebrewers wanting to minimize 
the risk of unwanted secondary fermentation. The first is not 
much fun, but is pragmatic; don’t bottle or can beer with ex-
cess fermentable sugars. For bottle-conditioning homebrew-
ers, this is not a huge limitation because lots of fermentables 
in the package doesn’t work with this method. The other take-
away idea is to produce these beers, package into kegs, force 
carbonate, store the beer as cold as possible without freezing, 
which is not a problem for some of these beers chocked full 
of soluble solids (sugar) that decrease the freezing point to 
~25 °F (~-4 °C), and keep a hawk-eyed watch for signs of fer-
mentation. Draft beer carbonation can always be reduced by 
venting a keg, and an uptick in carbonation level with these 
sweet brews is a good signal that it’s time to have some 
friends over to clear out the keg for another brew.

RABBIT HOLE #2; PEEKING OVER THE FENCE
Although flash and tunnel pasteurization systems are not 
new to U.S. craft breweries, many breweries that own these 
incredibly useful tools keep quiet about the topic because 
of the biases that accompany pasteurized beer. I have one 
thought about these biases . . . whatever. As more breweries 
started to wrestle with the exploding package dilemma, the 
number of craft breweries with pasteurizers began to grow.

The silver bullet to dealing with fermentables in the 
package is a tunnel pasteurizer that runs the entire package 
(beer, bottle, and cap, or beer, can, and lid) through the pas-
teurization process. Most commercially pasteurized beers are 
exposed to between about 10 and 100 pasteurization units 
(PUs), where 1 PU is equal to 60 seconds at 60 °C (140 °F) 
or 0.6 seconds at 67 °C (152.5 °F). The major flavor down-
sides to pasteurization, especially in beers with high levels 

of dissolved oxygen (above about 100 ppb), are accelerated 
oxidation and the development of cooked aromas during the 
process. Once pasteurization is complete, the risk of microbio-
logical growth in the package drops as the PU level increases 
and the accelerated aging during the heating process stops. 
Brewers determine PU targets based upon several variables 
including baseline micro levels, beer properties, and expected 
shelf life. Another set of real problems with this silver bullet 
are capital expense, energy use, and space requirements.

A more compact and less costly pasteurization system 
is an in-line flash pasteurizer, also called high-temperature 
short-time or HTST pasteurization. HTST systems are the 
norm for milk pasteurization. The major difference between 
milk and beer pasteurization, however, is that the goal of milk 
pasteurization is to kill pathogenic microbes and the goal of 
beer pasteurization is to kill spoilage microbes. That’s why it 
is totally normal for refrigerated milk to sour when stored for 
too long, while still being safe to drink. The challenge with 
using HTST systems for beer is preventing re-contamination 
with spoilage bacteria during filling. For this reason, tunnel 
pasteurizers remain the gold standard for beer.

What on earth does any of this have to do with home-
brewing? Not much! But that does not stop homebrewers 
from peeking over the fence and wondering what craft brew-
ers are doing, just like some craft brewers did when they 
peeked over the fence into larger craft- and macro-brewing 
operations. However, homebrewers can batch pasteurize their 
beer. Although not common nor practical for commercial 
brewers to use, bottles or cans of beer can be submerged in 
hot water. The thermal cycle is similar to a tunnel pasteurizer, 
just with a different setup. I will leave the design specifics for 
another day, but a simple system could be configured from a 
brew kettle, a cooler or two, and a water pump; load the bot-
tles into the cooler(s), gravity drain water back to the kettle, 
and use the pump to deliver hot water to the cooler(s). A key 
requirement for this method is a counter-pressure filler. It is 
also best to have as little yeast in the package as possible be-
cause the heat treatment will definitely lead to cell autolysis.

One closing thought about pasteurization. It works.

RABBIT HOLE #3; UTILIZING CHEMISTRY
The modern person is accustomed to magic pills that solve 
all sorts of problems. Wouldn’t it be great if there was a 
magic pill that could be added to backsweetened beverages 
to prevent fermentation in the package? Yeah, yeah, that’s a 
thing. Maybe. Although potassium metabisulfite (KMS) and 
potassium sorbate both do a great job of slowing microbial 
activity in packaged beverages, neither completely prevent 
re-fermentation. And not all microorganisms are equally af-
fected. Sorbate is generally more effective at inhibiting yeast 
than bacteria, whereas sulfites are more effective at inhibit-
ing, and even killing, certain bacteria and wild yeast.

Because both of these compounds are weak acids, their 
ionic states are pH dependent and their potency as antimicro-
bial preservatives changes with pH. What this means in prac-
tice is that the pH of the beverage being stabilized must be 
factored into the determination of dosage rates. Sulfite usage 
has another layer of complexity because sulfites can react 



with beverage compounds and become bound. Bound SO2 has 
no preservative effect and the only way to know how much 
free SO2 is present is to run an analysis after KMS additions. 
(As an aside, you can dive much deeper down this rabbit hole 
by visiting BYO’s sister publication at Winemakermag.com as 
sulfite levels are a big topic of discussion for winemakers). 
Sorbate is easier to deal with because the target levels are 
simply a function of pH and target organism.

Digging any further into this topic quickly becomes similar 
to water chemistry. The takeaways about the use of sulfite 
and/or sorbate to inhibit changes in backsweetened bever-
ages are that both of these preservatives have their uses, nei-
ther are absolute, dosing rate depends on cell density in the 
package, and a fairly complete understanding accompanied by 
some wet chemistry is required to get it right. In other words, 
read more about this advanced topic because there is no one-
size-fits-all solution.

WHAT’S THE POINT?
This entire discussion leaves one wondering how to go about 
backsweetening at home. My tendency leans towards a 
combination of efficacy and simplicity. A good start to any of 
these methods is yeast removal; gravity sedimentation, with 
or without finings, and/or filtration are the common options. 
Also select flocculent yeast strains that are easier to leave 
behind when racking.

Beverage pH was not discussed earlier in the context of 

secondary fermentation, but suffice to say, bottle conditioning 
becomes trickier as pH drops. I would take advantage of this 
and push my beverage pH down as low as possible without 
goofing up the flavor profile. No reason to make things easier 
for the microbes we want to stop. To finish things off, I would 
stick to draft-only products, keep these gems chilly-chill, be 
vigilant with the QC through regular “sampling.” 

MUSING FROM THE FIELD . . . (AN ASIDE)
Every so often I see or hear something at a brewing meet-
ing that really gets my gears turning. Unfortunately, the last 
brewing meeting I attended was over 14 months ago. The 
lack of in-person interaction with the brewing world has re-
sulted in more time conversing and observing in that strange 
world of social media. Brewing groups have been good neigh-
borhoods to cruise when boredom sets in.

It’s been really exciting to see posts from so many home-
brewers who identify as “noobs” or folks who are dusting off 
their equipment after their last brews some years ago. Lots of 
great conversations out there in the virtual world. And some 
information that can lead those seeking information astray. 
The unintentional misinformation shone a light on just how 
amazing it is to work at a magazine for brewers with a tech-
nical review board comprised of accomplished homebrewers, 
commercial brewers, brewing scientists, and engineers, among 
other experts who are committed to helping other brewers 
make great beer. Here’s to the whole BYO team!

STARTING AT ONLY
$275

ANVILBREWING.COM

Conical bottom collects 
yeast, hops, and trub

Eliminates need to 
transfer to secondary 

fermentor

Collect and reuse yeast

Tri-clamp bottom dump

Rotating racking arm 
for sediment-free 

transfers

Durable stainless steel 
construction

Embossed level 
markings never wear off

THE PRO LOOK,  
NOT THE PRO PRICE.

CONICAL  
FERMENTOR



24 S E P T E M B E R  2021    BREW YOUR OWN

STYLE PROFILE
BY GORDON STRONG
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SCOTTISH EXPORT 
 BY THE NUMBERS

OG: . . . . . . . . . . . .             1.040–1.060
FG:. . . . . . . . . . . . .              1.010–1.016
SRM:. . . . . . . . . . . . . . . . .                12–20
IBU:. . . . . . . . . . . . . . . . . .                 15–30
ABV: . . . . . . . . . . . . . .               3.9–6.0%

The shilling ales were 
unaged beer that were 
known by their shilling 
designations when 
bottled, or as mild ale 
when on draft.

ur understanding of Scottish 
ales seems to be skewed. There 
is a definite Scottish national 
beer character, but many people 

seem to over-exaggerate its qualities. 
Unless you live in Scotland, you may 
not be getting the freshest examples, 
so you might think that age effects 
are part of the style profile. There 
are strong Scotch ales that are only 
distantly related to Scottish ales, yet 
often get lumped together when dis-
cussing styles. And then there is the 
whole peat-smoked malt misconcep-
tion — don’t get me started about that 
one. Combine all of these factors, and 
you have some pretty shaky ground 
upon which to base your knowledge 
about these beers. 

Scottish ales are often referred to 
by their old shilling names, based on 
their old currency standard. Scottish 
export is an 80/- (pronounced, “eighty 
shilling”) beer, a designation that is 
often still used. The shilling names 
should be considered historical and 
not related to modern pricing. The only 
real use of these names today is to 
differentiate products from the same 
brewery by strength.

Scottish export is style 14C in 
the Beer Judge Certification Program 
(BJCP) Style Guidelines, along with its 
brethren, Scottish light (or 60/-) and 
Scottish heavy (or 70/-). Together, these 
constitute the Scottish Ale style cate-
gory (Category 14). The flavor profiles 
of these three styles are similar, but as 
with English bitters, they are differen-
tiated by alcohol strength. The small-
est of the three, Scottish light, is also a 
bit darker than the others.

HISTORY
Scotland is a country in the northern 
British Isles with a long, proud, and 

often violent history. Originally in-
habited by the Picts, it successfully 
resisted the advance of the Roman 
Empire nearly two thousand years ago. 
With Gaelic and Viking influence, it 
struggled against English encroach-
ment for centuries (the events of the 
movie Braveheart take place during 
this time period). Scotland and En-
gland formed Great Britain in 1707 
through the Acts of Union and Scot-
land is currently part of the United 
Kingdom, although with some degree 
of autonomy. 

So Scots are Scottish, not English, 
but both are British. The people of 
Scotland and England have a different 
background and origin, so it is best 
not to combine stories about them too 
closely despite residing on the same 
island. However, the political union of 
the two countries did lead to similar-
ities in brewing methods and styles 
until at least in the late 1800s when 
brewing was deregulated through the 
Free Mash Tun Act of 1880. This led to 
more freedom in choosing ingredients 
and methods for brewing, while setting 
taxation based on gravity of the wort.

Geographically, Scotland is di-
vided into the sparsely-populated, 
mountainous Highlands, and the flat-
ter, more industrial Lowlands. If you 
draw a 45 degree diagonal through 
Scotland from Southwest to North-
east, the Highlands are generally the 
Northwestern half of the country. 
Historically, much of the brewing in-
dustry was located in the Lowlands, 
with Edinburgh and Alloa being major 
brewing centers that had major export 
business. They produced a wide range 
of beer styles, including IPAs, stouts, 
strong ales, and shilling ales.

The shilling ales were unaged 
beers that were known by their shil-

O
The pale ale of Scotland

SCOTTISH 
EXPORT
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STYLE PROFILE RECIPES

SCOTTISH  
EXPORT
(5 gallons/19 L, all-grain) 
OG = 1.042  FG = 1.011
IBU = 22  SRM = 16 
ABV = 4.1%

INGREDIENTS
7.75 lbs. (3.5 kg) Golden Promise 

pale ale malt
8 oz. (227 g) torrified wheat
8 oz. (227 g) dark crystal malt  

(60–80 °L)
3 oz. (85 g) roasted barley
5 AAU British Golding hops (60 min.) 

(1 oz./28 g at 5% alpha acids)
0.5 oz. (14 g) British Golding hops 

(10 min.)
Wyeast 1728 (Scottish Ale), White 

Labs WLP028 (Edinburgh Scottish 
Ale), or SafAle S-04 English Ale 
yeast

2⁄3 cup corn sugar (for 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 1 tsp. of calcium chloride to 
the mash.

This recipe uses an infusion 
mash. Use enough water to have a 
moderately thick mash (1.5 qts./lb. 
or 3.1 L/kg). Mash in the pale malt 
and torrified wheat at 158 °F (70 °C) 
and hold at this temperature for 60 
minutes. Add the crystal malt and 
roasted barley to the mash then stir 
them in. Begin recirculating the wort 
and raise the mash temperature to 
169 °F (76 °C) either by infusing 
with boiling water or via recirculat-
ing mash system. Recirculate for 15 
minutes total. Sparge slowly and 
collect 6.5 gallons (24.5 L) of wort in 
the kettle. 

Boil the wort for 90 minutes, 
adding hops at the times indicated 
in the recipe. After the boil is com-
plete, chill the wort to 59 °F (15 
°C), pitch a healthy amount of yeast, 
aerate well if using a liquid yeast 
strain, and ferment at this tempera-
ture until fermentation is complete. 

Condition for about one week. 
Rack the beer, prime, and bottle 

condition, or keg and force carbonate 
to 2.3 volumes of CO2.

SCOTTISH  
EXPORT
(5 gallons/19 L, extract  
with grains) 
OG = 1.042  FG = 1.011
IBU = 22  SRM = 16 
ABV = 4.1%

INGREDIENTS
5.4 lbs. (2.5 kg) pale liquid malt  

extract
8 oz. (227 g) dark crystal malt  

(60–80 °L)
3 oz. (85 g) roasted barley
5 AAU British Golding hops (60 min.)  

(1 oz./28 g at 5% alpha acids)
0.5 oz. (14 g) British Golding hops 

(10 min.)
Wyeast 1728 (Scottish Ale), White 

Labs WLP028 (Edinburgh Scottish 
Ale), or SafAle S-04 English Ale 
yeast

2⁄3 cup corn sugar (for priming)

STEP BY STEP
Starting with 6.5 gallons (24.5 L) of 
brewing water in the kettle; heat 
to 158 °F (70 °C). Turn off the heat. 
Add the crystal malt and roasted 
barley in a mesh bag and steep 
for 30 minutes. Remove and rinse 
grains gently by dunking the grains 
back into the water.

Do not turn on the heat yet. Add 
the malt extract and stir thoroughly 
to dissolve completely. Once fully 
dissolved, turn the heat back on and 
bring wort to a boil. Boil for a total 
of 60 minutes, adding hops at the 
times indicated.

After the boil is complete, chill 
the wort to 59 °F (15 °C), pitch the 
yeast, aerate well if using a liquid 
yeast strain, and ferment at this 
temperature until complete. Condi-
tion the beer for about one week. 

Rack the beer, prime and bottle 
condition, or keg and force carbon-
ate to 2.3 volumes of CO2.

ling designations when bottled, or as 
mild ale when on draft. This is the old 
style use of mild that is different from 
today’s understanding of English dark 
mild and was to distinguish it from 
stock or aged products. With increased 
taxation and other limits imposed by 
World War I, gravities dropped and 
products became increasingly hard 
to distinguish from each other in the 
market. The shilling ales disappeared 
but the names were later reused when 
the modern version of the styles took 
shape after World War II.

In current form, the Scottish light 
fills a similar role as dark mild in the 
English market, although at the lower 
end of the gravity range. Scottish 
heavy is similar to an ordinary bitter, 
while Scottish export is similar to a 
best bitter or strong bitter. The beers 
all have a Scottish character to them, 
which I will explore in the next sec-
tion as I discuss their sensory profiles. 
Scottish ales are unrelated to strong 
Scotch ale (also known as wee heavy), 
which descended from the strong 
historical Edinburgh ales, a style more 
closely related to the Burton ales of 
England than anything else — another 
factor influencing the understanding 
of its flavor profile.

SENSORY PROFILE
There are four main points I’d like to 
make before we discuss the specifics 
of this style. First, a Scottish ale is not 
a baby Scotch ale. Do not expect the 
same richness, sweetness, body, and 
depth, especially the strength of cara-
mel flavors. Second, Scottish export is 
more like a best bitter than you prob-
ably expect, particularly in terms of 
bitterness. Third, imports often show 
some oxidation, which can exaggerate 
caramel flavors and mute bitterness. 
And finally, Scottish beers in general 
are darker, have more body, have more 
residual sweetness, and are less hoppy 
than their English cousins.

A Scottish export can have a fairly 
wide alcohol range, from 3.9 to 6.0% 
ABV, but many Scottish examples are 
in the 4.0 to 4.2% range. Many craft 
examples produced outside Scotland 
tend to have higher alcohol content, 
a phenomenon also seen particularly 
in U.S. craft versions of other Irish and 
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STYLE PROFILE
English styles. The beer is often copper-colored and clear, 
with an average-sized, off-white head.

The beer is malty, mostly with a caramel and toast flavor, 
but a range of nutty, toasted bread, and caramelized sugar 
flavors are possible. A very light roasty or burnt dryness is 
usually present in the finish, which can be misperceived by 
some as smoky. This flavor isn’t smoke; it’s a very light level 
of dark roasted malt or grain. 

A light fruitiness is often present, as is a light hop fla-
vor and aroma. These characteristics often fade when the 
examples are not very fresh, but do enhance the overall 
impression. The fruitiness is usually apple or pear, and the 
hops quality is English (floral, earthy, orange, spicy). 

The malt and hop qualities are apparent in both the 
flavor and aroma and the beer itself has moderate to mod-

erately-low bitterness. Examples in Scotland seem to have 
more apparent bitterness than many non-Scottish craft ex-
amples. The balance ranges from somewhat malty to nearly 
even malt and bitterness. The fermentation character is 
fairly clean and neutral other than the light fruitiness from 
esters already mentioned.

The body found in Scottish ales tend to be medium, a 
fuller mouthfeel than the equivalent English beers of the 
same strength. Carbonation is restrained, moderate to mod-
erately-low. There may be a slightly dextrinous, chewy qual-
ity on the palate, but this impression doesn’t last into the 
finish. The light roast quality helps dry the finish, and leads 
to a lightly malty aftertaste.

BREWING INGREDIENTS AND METHODS
I’ve seen several people try to explain “the” way Scottish 
ales are made. Good luck; there is a lot of variation be-
tween breweries. So, even if some writers offer evidence, 
check to see if they are using data from only one or two 
breweries — you can usually find counter-examples quite 
easily. And that’s fine, as long as you understand the essen-
tials and the points of variation.

At the simplest level, Scottish ales contain mostly pale 
ale malt, and usually a small percentage of something dark. 
They may contain a wide range of other ingredients, but this 
seems very brewery-dependent. The pale malt is usually 
something British, but not typically the biscuity heirloom 
Maris Otter variety. Golden Promise, an heirloom Scottish 
variety, is sometimes used, but most often it is a generic 
2-row pale ale malt. Malt varieties change over time as 
growers and maltsters look for better yield and disease 
resistance. When I started brewing, you could find varieties 
like Pipkin, Halcyon, and Optic, but these have largely been 
supplanted. Pale ale malt is typically 85–92% of the grist.

The “something dark” is black malt, roasted barley, or 

sometimes chocolate malt, typically between 1 and 3% of 
the grist. It is primarily for color, but does add a little roasty 
dryness to the finish. It should not be a dominant flavor. 
Crystal malts, sugars, and caramel coloring can also affect 
the color of the finished product. Peat-smoked malt is used 
in Scotland by distillers, not brewers, so is not found in tra-
ditional recipes.

Many examples use crystal malts for some caramel and 
toffee flavors, but the percentage is often quite low. I’ve 
seen it used between 2 and 10% of the grist, often in the 
3–5% range. Medium to dark crystals are most commonly 
used, I would suspect between 40 and 90 °Lovibond. Other, 
lesser-used recipe ingredients include invert sugar (darker 
colored), maize, and wheat (flaked or torrified). So, adjuncts 
are clearly fair game in the mix, although remember that 

pale ale malt does make up the bulk of the recipe so these 
additional ingredients are generally less than 10% of the 
recipe. Some historical recipes are simply pale malt, corn, 
sugar, and caramel coloring. 

Scottish brewers tend to use single infusion mashes, 
often with multiple sparges. Commercial brewers often par-
ti-gyle their beers, producing multiple beers from the same 
mash. But homebrewers can safely produce beers with a 
single infusion, often with a higher mash temperature (say, 
around 152–158 °F or 67–70 °C) to produce a more dex-
trinous mash.

While I’ve used long boils and kettle caramelization to 
enhance the malty flavors and colors, these are not tradi-
tional methods. Traquair House talks about using a long 
(three-hour) boil, but this is not a common method used in 
other breweries. I like the flavors from kettle caramelization 
in a Scotch ale, but I don’t think it adds much to a Scottish 
ale. Besides, it sometimes produces buttery flavors mistaken  
for diacetyl.

The hopping level for Scottish export can vary quite a 
bit, with bitterness in the 22 to 35 range, with many closing 
in on 30. In a beer with a little over 4% alcohol, this may 
seem like a lot. It is, but also remember that Scottish ales 
tend to be less attenuated so have some residual sweetness 
to balance that bitterness. 30 IBUs won’t seem the same in 
a Scottish export as they do in a best bitter. English variet-
ies are most commonly used, Golding and Fuggle often for 
late hopping, and any variety for bittering. I think many U.S. 
brewers shoot for a lower bitterness level or increase the 
maltiness and caramel flavors to affect the balance.

Scottish ale yeast is cool-fermenting, albeit not cold 
like lagers. It’s more like the alt and Kölsch temperatures, 
around 59 °F or 15 °C. Scottish ale yeast strains are avail-
able from multiple suppliers. They are fairly clean, work well 
at cooler temperatures, clear well, and tend to leave some 

I’ve seen several people try to explain ‘the’ way 
Scottish ales are made. Good luck; there is a lot  

of variation between breweries.
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residual sweetness. If you select a dif-
ferent strain, these are the desirable 
characteristics to seek. Scottish brew-
ing water is fairly soft, so I would avoid 
minerally profiles.

Scottish ales are styles where 
homebrewers love to experiment 
and build flavor profiles often with 
non-traditional methods and ingre-
dients. I think that’s a lot of fun and 
helps when you can’t get the right 
ingredients, but don’t be fooled into 
thinking that just because you hit 
your desired flavor profile that Scot-
tish brewers must also be using these 
methods and ingredients.

HOMEBREW EXAMPLE
I have selected a lower-strength ver-
sion of this style, very much typical for 
Scotland, at 4.1% ABV. The bitterness 
level is 22 IBUs, which is also average, 
although many American palates may 
prefer cutting that back to 15 IBUs — I 
leave that to the brewer as an option.

I love Golden Promise malt, and it 
makes a very good base malt for all 
beers Scottish. It has a lightly bready 
and toasty flavor without being ex-
cessively biscuity. Torrified wheat at 
around 5% of the grist adds some body 
as well as a flavor like toasted whole 
wheat bread. I know this can be hard 
to find, so you could also use flaked 
wheat or flaked oats as a substitute. A 
little flavor is OK, but it’s mostly about 
the body.

Some dark crystal malt (also 
around 5%) for color and a little bit 
of caramel and fruit flavors, but not 
so much as to dominate. A crystal in 
the 60 to 80 °Lovibond range is fine 
for this purpose, preferably something 
British. Finally, adjusting the color 
using roasted barley, which also gives 
it a little dryness in the finish. The beer 
should not taste roasty or porter-like. 
Black malts could also be used. Note 
the technique of adding these color 
grains during the recirculation.

I’m mashing the beer on the high 
side to encourage dextrin formation 
and body, so this is mostly about 
mouthfeel. It also tends to make the 
beer a little less fermentable, which 
is also an important part of the flavor 
profile of Scottish beer. 

Fresh Scottish ales often have a 

moderate, supportive hop flavor, and I 
like how the floral Golding hops work 
in this mix. The same hops are used for 
bitterness as a convenience, but any-
thing British would work. 

I have always used Wyeast 1728 
(Scottish Ale) in my Scottish recipes, and 
am happy with it. Fermenting it cool 
is traditional, and the yeast does work 
well at this temperature. The recipe 
lists some possible substitutes, but stick 

with yeast that are clean and can han-
dle lower temperature fermentations.

This recipe can easily be scaled 
down to make a Scottish heavy, say at 
3.5% ABV, or scaled up to a stronger 
but still export strength 5.2% beer. 
Pick the alcohol level you want, and let 
your recipe software do the work for 
you to scale it. It’s warm out now, so I 
prefer to have a few more sessionable 
options on tap.



SMALL-CLASS • HANDS-ON • FULL-DAY

NOVEMBER 4-6, 2021 • DENVER, COLORADO

•	 Two days of learning hands-on from brewing experts including: John Palmer, Ashton Lewis, 
Steve Parkes, Dr. Chris White, Gordon Strong, Brad Smith, John Blichmann, and more! Each boot 
camp is limited to just 35 people so don’t wait to sign up.

•	 One full day of back-to-back brewing seminars from our experts so you have a chance to learn 
from all our speakers beyond your small-class Boot Camps.

Join Brew Your Own for in-depth, full-day, small-class,  
brewing learning experiences plus a new bonus day  

to learn from all our all-star cast of speakers.

SAVE $100 WHEN YOU REGISTER BY SEPTEMBER 7 FOR THREE DAYS! TWO AND THREE-DAY REGISTRATIONS 
ARE AVAILABLE. BUT DON’T WAIT, OUR BOOT CAMPS HAVE SOLD OUT EARLY IN THE PAST.

BYOBootCamp.com

NOW 3 FULL DAYS! REGISTER BY SEPTEMBER 7 & SAVE $100

Thank you to our BYO Boot Camp Sponsors:

. . . And more sponsors to come! List current as of July 26, 2021

CHECK OUT THE FULL PROGRAM DETAILS  
ON THE NEXT THREE PAGES.

FIVE STAR

LALLEMAND BREWING
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WEDNESDAY, NOVEMBER 3, 2021 
INSIDER TOUR OF DENVER-AREA CRAFT BREWERIES - You’ll tour – and taste – at 
four different craft breweries in the Denver area during this pre-event optional offering. You’ll have the opportunity to 
meet brewers and ask questions in addition to sampling their beers. Includes a beer-pairing meal. A great way to kick 
off your BYO Boot Camp experience and check out some of Denver’s thriving craft beer scene.

THURSDAY, NOVEMBER 4, 2021 DENVER BOOT CAMPS
Each Boot Camp will run from 9:30 a.m. to 5 p.m. and is limited to just 35 people. Your Boot Camp will include lunch as well as a post-Boot 
Camp Colorado Beer Reception with local craft breweries pouring samples to wrap up your full day.

TROUBLESHOOTING HOMEBREW FAULTS & FIXES – with 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 thou-
sands of homebrewers over the last 20+ years troubleshoot common and not-so-common beer problems as BYO’s Mr. Wizard. 
You’ll have a chance to experience many faults first-hand to better recognize them later. Plus as a special bonus, bring in your 
own troubled homebrews and Ashton will use your beer as a live example walking the class through the thought process as 
he figures out what might have gone wrong with your homebrew and what you can do to fix the problem moving forward.
 

ALL-GRAIN BREWING ESSENTIALS – with John Palmer and John Blichmann – Designed for in-
termediate 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 
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 homebrew all-grain 
techniques such as Brew-in-a-Bag and No Sparge in addition to traditional mash methods and some advanced tips as well. 

RECIPE FORMULATION ESSENTIALS – with Brad Smith – Learn the best ways to jump into creat-
ing your own signature recipes and understand the keys to developing a specific grain bill, hop schedule, and ingredient 
proportions to meet your homebrewing goals. Brad Smith, owner of Beersmith software and a Brew Your Own Contributing 
Writer, 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 had 
envisioned in your glass. You’ll explore ingredients, techniques, and even your own brewing system during this practical 
boot camp that will get you on the right path to craft your own recipes for better beers at home. Please note Brad will 
also be offering an advanced recipe design workshop on Saturday as well.

SIMPLIFY YOUR BREWING – with Drew Beechum and Denny Conn – As a homebrewer progresses 
through the hobby there comes a temptation to feel you need to keep adding more equipment, more techniques, more ingre-
dients, and more of everything. At a certain point you can find yourself wondering how it all got so complicated and even less 
fun than it was at the beginning. BYO Techniques Columnists, book authors, and podcasters Drew Beechum and Denny Conn 
will spend the day making sure you still produce great beer, but with less headaches, worries, and time. From streamlining 
your brewing process to simplifying your recipes without sacrificing beer quality, Denny and Drew will free up your time to 
brew more often and have more fun and success as they remind you why you fell in love with homebrewing in the first place.
 

ADVANCED ALL-GRAIN TECHNIQUES – with Gordon Strong – Pull out the mash tun and get 
ready to learn advanced all-grain techniques hands-on with Brew Your Own “Style Profile” 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 thickness and other ways to control your all-grain wort production. Please note this workshop will 
also be offered on Saturday as well.

ADVANCED YEAST TECHNIQUES – with Dr. Chris White – Join Dr. Chris White of White Labs as he 
discusses how to master different yeast-related techniques including harvesting yeast, figuring cell counts, the dos 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 chance in a full-day seminar format to learn about getting the most from your yeast from 
one of the true leaders in the beer yeast field.

ADVANCED HOMEBREW HOPPING TECHNIQUES – with Dave Green – Join Brew Your Own’s 
Dave Green as he explores when and how to add hops to create awesome hop-forward brews. You’ll explore the basics of 
hop biology (and why it matters to us!); techniques and timing of hop usage including mash hopping, boil hopping, whirl-
pool/knockout hop stand additions, and dry hopping; hop varietal choice strategies including hop pairing/blending; eval-
uating hops including hands-on hop rubbing and sensory training; and practical usage techniques including hop extracts, 
boil-hops “management” (bags, filters, free addition), and water adjustments for hoppy beers. By the end of the full day Dave 
will make sure you are making informed hops decisions and getting the most out of your hops – and into your glass!

FULL BOOT CAMP DETAILS & REGISTRATION AT: BYOBOOTCAMP.COM
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SAVE $100 & SAVE YOUR PLACE WHEN YOU REGISTER BY SEPTEMBER 7 AT: BYOBOOTCAMP.COM

1:15 P.M. – 2 P.M. 
Gordon Strong on Evaluating 
Homebrew Like a Beer Judge 

2:15 P.M. – 3 P.M. 
John Blichmann on Layout 
Designs for Homebreweries 

3:15 P.M. – 4 P.M. 
John Palmer on Brewing Water 
Demystified 

4:15 P.M. – 5 P.M. 
Kara Taylor on Yeast and 
Fermentation Myths Busted 

9:15 A.M. – 10 A.M. 
Brad Smith on Recipe Design 

10:15 A.M. - 11 A.M. 
Dr. Chris White on Yeast 
Propagation for Homebrewers 

11:15 A.M. – NOON 
Ashton Lewis on Avoiding 
Brewing’s 5 Biggest Mistakes

NOON TO 1 P.M. 
Lunch

FRIDAY, NOVEMBER 5, 2021  
BONUS BOOT CAMP SEMINARS 
9:15 A.M. TO 5 P.M.
We are adding a third bonus day to our normal event 
schedule based on feedback we’ve received from past 
attendees who wished they had a chance to learn from 
all our assembled speakers beyond their Boot Camp 
workshops. So for 2021, we’ve scheduled a full day of 
seven different seminars led by our cast of brewing all 
stars who will share their knowledge with you on their 
area of expertise. It will be a full day packed with great 
tips and techniques from the best in the industry so get 
ready to learn. Plus you’ll have even more time to check 
out the latest homebrew gear and ingredients with our 
Boot Camp sponsors located right in the meeting area.

TURNING PRO & COMMERCIAL BREWERY START-UP: THREE-DAY BOOT CAMP 
– with Steve Parkes  – By popular demand, we’re expanding our past two-day Brewery Start-Up Boot Camp to three full days 
to better cover more material in more depth for you. When you register for this class you will attend it for Thursday, Friday, and 
Saturday unlike our other offerings. 
Opening up a commercial brewery is a far cry from just ramping up the amount of beer you brew. Steve Parkes, who has trained 
hundreds of pro brewers as lead instructor and owner of the American Brewers Guild, will walk you through the steps, planning 
decisions, and keys you need to know if you want to open a successful commercial craft brewery. Learn from his decades of 
expertise and wide range of experience to help you better achieve your goals of turning pro. Over three full days Steve will guide 
you in depth through all the various elements you’ll have to know for the next big step toward starting a craft brewery.
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FULL BOOT CAMP DETAILS & REGISTRATION AT: BYOBOOTCAMP.COM

SATURDAY, NOVEMBER 6, 2021 DENVER BOOT CAMPS
Each Boot Camp will run from 9:30 a.m. to 5 p.m. and is limited to just 35 people. Your Boot Camp will include lunch as well as a post-Boot 
Camp Colorado Beer Reception with local craft breweries pouring samples to wrap up your full day.

ADVANCED RECIPE FORMULATION – with Brad Smith – Take your recipe creations to the next level by 
dialing in the specific grain bill, hop schedule, ingredient proportions, and water treatments to meet your brewing goals. Brad 
Smith, owner of Beersmith software and a Brew Your Own Contributing Writer, has helped thousands of homebrewers design 
their own beer recipes and now he’s ready to get in-depth on the details of beer design so you end up with the beer you had 
envisioned in your glass. You’ll explore ingredients,  techniques, and understanding your own brewing system during this boot 
camp designed for advanced homebrewers that will help you craft your own recipes for better beers. This workshop can be 
taken in combination with Brad’s Recipe Formulation Essentials class on Thursday that offers more of an introduction to in-
termediate and beginning brewers to the concepts of writing your own recipes.

ADVANCED YEAST LAB – with Kara Taylor – Join White Labs’ Laboratory Operations Manager Kara Taylor for 
some hands-on yeast lab work to develop skills you can bring back home to help you make better beer. Learn how to accu-
rately 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 hands-on what you may have read in books and maga-
zines, or listened to in seminars, and Kara’s the perfect teacher to lead you through the world of yeast using lab equipment 
you can source for your home use.

HANDS-ON HOMEBREW SCIENCE – with Ashton Lewis – Get hands-on with pH meters, 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 your beer. You 
will have the chance to understand not only how to 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.

BREWING WATER ADJUSTMENTS – with John Palmer – Water is the least understood ingredient when 
making great beer. John Palmer, who literally wrote the definitive book on the subject, Water: A Comprehensive Guide for Brew-
ers, 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 make 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 from this critical brewing ingredient.

HOMEBREW EXPERIMENTS – with Drew Beechum and Denny Conn –  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 – podcasters and book authors Drew Beechum and Denny Conn from 
Experimental Brewing 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!

ADVANCED ALL-GRAIN TECHNIQUES – with Gordon Strong – Pull out the mash tun and get ready 
to learn advanced all-grain techniques hands-on with Brew Your Own “Style Profile” 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. Note: This Saturday workshop is a repeat of the Thursday class 
and is offered twice due to its popularity.

We look forward to seeing you in person in Denver!
Three-Day and Two-Day Registration Options Available. 

Full Event Details Available at: 

BYOBootCamp.com

INSIDER TOUR OF DENVER-AREA CRAFT BREWERIES
You’ll tour – and taste – at four different craft breweries in the Denver area during this post-event extra offering. You’ll have 
the opportunity to meet brewers and ask questions in addition to sampling their beers. Includes a beer-pairing meal. A great 
way to wrap up your BYO Boot Camp experience and check out some of Denver’s thriving craft beer scene.

SUNDAY, NOVEMBER 7, 2021
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by Scott Burgess

n 1993 I moved to Bamberg, Ger-
many to drink rauchbier.

Okay . . . the official reason 
for my move was to study com-
parative literature as part of my 

Master’s degree program at the Uni-
versity of South Carolina. U of SC 
has had an exchange with the Uni-
versity of Bamberg since 1975, and 
in the spring of 1993 I had been cho-
sen to participate for a year starting  
that fall. 

I ended up staying for ten years.
But my extended stay was not to 

complete my official studies. My true 
calling turned out not to be the hal-
lowed halls of the university. Rather 
it was the green double-doors and 
the smooth, hand-sanded tables of 
the Schlenkerla tavern — just an al-
leyway or three away from my dorm 
room — that beckoned me to study 
what would become my “one true 
love” in the beer world. Eventually, 
I would abandon my graduate stud-
ies and my career in academia com-
pletely and take up brewing rauch-
bier professionally. 
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“Half of Bamberg doesn’t even like 
rauchbier,” one of my students in the 
English conversation class I taught 
at the University of Bamberg told me 
early on in my stay. And she was no 
newcomer to the town or the beer. A 
“born Bamberger,” as they say, she 
grew up literally in the halls of the 
famous tavern. Both her grandfa-
ther and her father were members of 
the super-select, locals-only Stam-
mtisch (regulars’ table), and she often 
sought them out there while walking 
about town after school on a regular 
weekday evening or on the weekends. 
After a lifetime of living in the city, 
she had never developed a taste for 
the stuff. 

She wasn’t alone. Rauchbier — or 
smoke beer — is a polarizing style in 
the beer world, perhaps the most po-
larizing. Its initial punch of smoke 
can baffle both the taste buds and the 
brain. Something seems not to reg-
ister initially when you taste smoke 
in your drink. In short, it’s a shock. 
Generally, you either love it or hate it. 

But even if you belong to the former 
group, you may not have gotten there 
immediately. I didn’t.

When I arrived in town to begin 
my studies — just after making my 
way via bus to the riverfront youth 
hostel to drop off my backpack — I 
hopped the bus back into town and 
went straight to the tavern. This was a 
Tuesday. How do I recall such a detail? 
Because the tavern was closed. Tues-
day was Ruhetag (roughly, “rest day”) 
at Schlenkerla back then. And so it 
was that I would then make my way to 
drink what I call the second-best beer 
in the universe, Spezial Rauchbier.

A SHORT HISTORY  
OF RAUCHBIER
At least in Bamberg, the oldest rauch-
bier belongs to Brauerei Spezial, 
which dates to 1533. Schlenkerla lists 
1678 as its founding. But the “style” 
likely goes back much longer. Some 
claim all beers used to be rauchbiers 
to some degree, since before modern 
techniques, beer was brewed (and 

malt was dried) using open fires. 
This is up for debate. What’s not up 
for debate is that Bamberg has clung 
to these (and other) traditions rath-
er stubbornly, and that rauchbier is a 
bit of an anachronism, no matter how 
you slice/brew it. Beechwood is tradi-
tional for smoking malt for rauchbier. 
It imparts a gentle smokiness from its 
clean-burning wood. There are other 
woods used for smoking malts — such 
as oak or cherry — that impart a dif-
ferent character. But beech is what’s 
used for classic Bamberg rauchbier. 
(And despite there being various vari-
ations on smoke beer, classic rauch-
bier is what we are focusing on here.) 

The smoke character is not meant 
to overwhelm or even consistently 
dominate the flavor of rauchbier. I say 
that the best beer in the universe is a 
smoked beer. The worst beer in the 
universe is also a smoked beer. I once 
got a tension headache from trying to 
choke down a full bottle from a brew-
ery (that shall remain unnamed here) 
that apparently believed the more 

Bamberg, Germany is the birthplace of rauchbier, which still thrives in and around the city. Pictured here is Bamberg’s Old Town Hall built over the Regnitz River.
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smoke the better. Smoke beer is not 
meant to be a “stunt beer.” 

Historically it’s been a beer of dai-
ly sustenance. And the locals sustain 
themselves in quantity. Bamberg has 
(or at least has historically had) one of 
the highest per capita beer consump-
tion numbers in the world, and half 
the town makes up those numbers by 
drinking rauchbier. 

The two most famous rauchbier 
breweries in the world are within its 
medieval center, and there were more 
rauchbier breweries in Bamberg in the 
past. Up until as recently as a century 
ago, there were some 110+ breweries 
operating within the small city cen-
ter of approximately 70,000 people. 
Some continued to dabble in the style 
for decades; some dropped it alto-
gether; and some have now revived 
it as its popularity among locals and 
visitors continues to grow. In addi-
tion to Spezial and Schlenkerla among 
in-town breweries, Greifenklau and 
Kaiserdom (and the Weyermann pilot 
brewery) make a rauchbier. Outside 
of Bamberg, a few dozen others pro-
duce at least one classic rauchbier. 
Rittmayer in Hallerndorf; Hummel in 
Merkendorf; Posthornla from Hönig 
in Tiefenellern, as well as versions 
from Knoblach in Schammelsdorf; 
Göller from Zeil am Main; Fischer in 
Greuth; and Kundmüller/Weiher-
er in Viereth-Trunstadt are some of 
the more famous and popular exam-
ples. Any fear that the style might not 
survive — and survive in its true au-
thentic “aecht” forms — are not at all 
well-founded. 

THE BEER(S)
Spezial Rauchbier is milder than its 
more famous relative, Schlenkerla. 
Many of my friends who would not 
drink Schlenkerla would drink Spe-
zial. I felt that this was maybe due 
to the location in which it is served: 
the Spezial Keller, with its famous 
7-spires view — a panoramic per-
spective across the pitched roofs of 
the entirety of the city of Bamberg 
and beyond. (Also known as “the best 
place on earth.”)

But it’s also due to the beer. Spe-
zial’s smoke is much milder than that 
of Schlenkerla. Like Schlenkerla, Spe-

zial has its own in-house maltings. 
Local barley is malted using the smoke 
from a beechwood fire (Bamberg is 
surrounded as much by barley fields 
as it is by beechwood forests.) The 
grain that has been dampened to start 
germination is dried out, not in a kiln, 
but by the beechwood fire — specifi-
cally, by the smoke, traditionally at a 
cool 120 °F (49 °C). How the two most 
famous smoke beer breweries achieve 
their desired degree of smokiness 
is both an open secret and a propri-
etary process. You can watch videos 
of beechwood logs being chucked 
into a furnace at both breweries, but 
you cannot obtain the resulting malt 
commercially. The Weyermann Malt-
ing Co. also has its own process. They, 
too, keep the details of their kilning 
more or less protected. But all three 
produce a very different product. 
Weyermann malt is widely available 
commercially throughout the world. 
Other maltsters produce a smoked 
malt, but Weyermann’s is the classic  
commercial version.

Spezial Rauchbier Lager exhib-
its a gentle smokiness. Almost trea-
cle-toffee sweet, with a bit more rus-
tic, grainy character. Their regular 
rauchbier is the mainstay at both the 
Keller and the tavern. It’s the one I 
drank that first day, and it was pure 
heaven. So good that I almost for-
got about Schlenkerla. In fact, as I 
drank one and then another . . . and 
then another, I thought that there’s 
no way that anything could possibly  
be better. 

That’s the thing about rauchbier. 
Once you get a taste for the stuff, it’s 
hard to stop. Rare is the beer or beer 
style that tastes better the more you 
drink of it. With a big IPA or a fruity 
sour or a (pastry or regular) stout, the 
first sip is usually the best. But after 
two or three pints, the flavors can be-
come overwhelming or even fatigu-
ing, in my experience. Not so with 
rauchbier, at least not rauchbier done 
right, as it’s done almost everywhere 
in Bamberg and environs. Yes, there’s 
an initial punch of (sometimes pow-
erful) smoke. But if you stick with it — 
and the locals say you need to drink at 
least three half liters in order to clear 
that hurdle — the “base” beer begins 

The Schlenkerla tavern serves their rauchbier in 
a half-liter Willi Becher glass served exclusively 
from traditional pitch-lined wooden barrels.

to emerge. In the case of Spezial Lager, 
the base is a smooth, super-drinkable 
amber lager of moderate strength. 
It’s almost like what U.S. brewers or 
drinkers would call a Vienna lager. 
Spezial also brews a Märzen. Some 
of these beers taste like what some 
drinkers (misguidedly) associate with 
a Märzen: A deeper maltiness border-
ing on caramel and perhaps a hint of 
roastiness. In German terms, Märzen 
is simply a strength designation. In the 
case of Spezial, it’s a slightly stronger 
version of their lager. But it’s not al-
ways (or even at all) caramelly and/
or sweet. What it always is, though, is 
absolutely delicious. 

In the case of Schlenkerla, the 
Märzen strength is their (liquid) bread 
and butter. Aecht Schlenkerla Märzen 
is the most famous example of the 
style in the world. And with good rea-
son. It’s the best beer in the universe. 
Okay, okay. Beer is not a competition. 
Everything has its place, etc. etc. But, 
in this drinker/brewer/author’s opin-
ion, it’s still the best beer in the uni-
verse. After passing the famous, much 
closer-by tavern to return to Spezial 
for the better part of my first week 
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in Bamberg, I finally made it through 
that warmly glowing portal beneath 
the traditional half-timbered façade 
just down the alley from home. And 
I never turned back. At first, the in-
tensity was too much for me. It was a 
totally different experience from Spe-
zial. Schlenkerla Rauchbier is, in al-
most every way, much more intense. 
Its smoke is stronger, more linger-
ing. Its ABV is a bit higher. Its color 
is darker. Its slight roastiness and dry 
finish are deeper, and its drinkability 
even greater. 

One of the biggest misconceptions 
about rauchbier is that it’s not very 
drinkable. “I like it, but I could only 
have one,” is the refrain I’ve heard a 
hundred times. Nothing could be fur-
ther from the truth. Once you clear 
the aforementioned hurdle — and 
during that first visit after becoming a 
devotee of Spezial, it took me a while 
to clear it — you simply can’t seem to 
stop. Well, I couldn’t. Haven’t. Won’t. 

With Schlenkerla Rauchbier, the 
emergence of the burnt toffee char-
acter reveals itself more slowly, more 
subtly perhaps. The dry, almost ashen 
finish invites you back for another sip. 
The smoke begins to take a backseat. 
The soft carbonation – Schlenkerla 
still serves their Märzen exclusively 
from traditional pitch-lined wood-
en barrels at the tavern – allows the 
beer to slide down scarily easily. How 
many times have I stared into my  
Seidla (half-liter glass; at Schlenkerla 
an unbranded Willi Becher, specifi-
cally) marveling at the stuff. Surely it 
couldn’t be that good.

Surely it is. Every. Single. Sip. Ev-
ery single time.

Starting with these two most fa-
mous examples in the most famous 
settings for the style is almost cer-
tainly your best bet for any introduc-
tion to rauchbier. (If you can’t make 
it to the taverns, you can usually find 
bottles of both at specialty shops 

The famed entrance to Schlenkerla tavern in Bamberg, Germany.

pretty much across the globe. But be 
forewarned: As the beer ages, it can 
take on a meaty, umami-like char-
acter that isn’t found in the freshest 
stuff at the source.) 

But the journey is just beginning. 
The style has become more and more 
popular with local breweries around 
Bamberg over the years (as well as 
with U.S. and other craft breweries 
worldwide). When it comes to brewer-
ies around Bamberg, there are many. 
When I lived there, within an hour’s 
radius by car, there were more than 
375. (Within an hour’s radius by bike, 
an even better way to explore, there 
were around 150.) Of these, a handful 
make rauchbier. All are worth seeking 
out. Rittmeyer’s, just south of Bam-
berg, is best consumed at the beau-
tiful Kreuzberg Keller. It has a won-
derful, mild smokiness and almost 
a crisp, even bright finish from the 
yeast. Wagner’s version is a classic 
example. Hönig, as with their other 
delicious beers, brews a rustic version 
that seems to slide down even more 
easily than most of the rest somehow. 

BREWING YOUR OWN RAUCHBIER
As mentioned, classic rauchbier is al-
ways made using beechwood smoked 
barley malt. You can smoke your own 
(if you have beechwood), but your 
best bet for concocting a version 
is to obtain some fresh beechwood 
barley smoked malt (“Rauchmalz”) 
from Weyermann. Not to knock local 
homebrew shops, but the Rauchmalz 
I have found in bins at mine has been 
far less fresh than desired. This could 
be due to it being less than popular 
and thus sitting out for longer than 
most malts. Regardless the reason, 
if Rauchmalz is exposed to the ele-
ments for any considerable amount 
of time, its smokiness will almost 
always degrade and you will not get 
a very good result. So, buy bags and 
buy fresh if possible. Also: No cher-
rywood or peat-smoked malt (the 
latter of which should never really be 
used in brewing beer). We are talking  
classic here. 

How much Rauchmalz should you 
use? Go big. Or at least bigger. Some 
fear that anything over 25% or so will 
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RAUCHBIER RECIPE

BIERKELLER  
RAUCHBIER CLONE
(5 gallons/19 L, all-grain)
SG = 1.055  FG = 1.013
IBU = 28  SRM = 20  ABV = 5.4%

Knowing we at Bierkeller (Columbia, 
South Carolina) would never be able to 
replicate either Schlenkerla or Spezial 
without access to their brewery-smoked 
malts, we went for something in be-
tween with our Rauchbier recipe. We 
feel it captures some of the depth of 
smokiness and dryness (and color) of 
Schlenkerla’s famed rauchbier as well 
as some of the rusticity and sweetness 
of the beer brewed at Spezial (espe-
cially their Märzen).

INGREDIENTS
10 lbs. (4.5 kg) Weyermann Beech-

wood Smoked Barley malt
1 lb. (0.45 kg) Munich II malt (10 °L)
6 oz. (170 g) Carafa® Special III 
	 (dehusked)
6 AAU German Tettnang hops 
	 (60 min.) (1.2 oz./34 g at 5% alpha 

acids)
2.5 AAU German Tettnang hops 
	 (15 min.) (0.5 oz./14 g at 5% alpha 

acids)
White Labs WLP830 (German Lager), 

Wyeast 2124 (Bohemian Lager), or 
SafLager W-34/70 yeast

¾ cup corn sugar (if priming)

STEP BY STEP
This is a two-step infusion mash with 
a 30-minute rest at 144 °F (62 °C) 
and a 20-minute rest at 154 °F (68 
°C). Mash-in at a ratio of 1.5 qts./lb. 
(3 L/kg) strike water to grains, with-
holding three ounces (85 g) of the 
Carafa® until you begin recirculation 
(vorlauf). At the end of the second 
saccharification rest, either raise the 
mash temperature to mash out at 
168 °F (76 °C) or begin the vorlauf 
process. Sparge with enough water to 
collect 6.5 gallons (24.6 L) of wort in 
the kettle. 

Boil for 75 minutes adding the 
first hop addition after 15 minutes 
and the second with 15 minutes left 
in the boil. 

Once the boil is complete, chill 

the wort and aerate well if using a 
liquid yeast strain. Pitch a healthy 
amount of yeast (we suggest making 
a yeast starter if using a liquid  
yeast or two dry yeast sachets) at  
48 °F (9 °C), allowing it to rise to  
52 °F (11 °C) during the first week of 
fermentation, then to 58 °F (14 °C) 
during the second week. 

When fermentation is complete, 
lager/secondary at around 30 °F  
(-1 °C) for a minimum of nine weeks 
once terminal gravity is achieved. 
Carbonate to 2.4 volumes.

be overwhelming. I find anything un-
der 50% to be nearly undetectable 
when attempting to capture the char-
acter of classic rauchbier. 

Hops are traditionally of the noble 
German variety for both bittering and 
aroma. A touch of earthy spiciness is a 
nice way to balance the mild phenols 
of classic rauchbier. So, a Tettnang 
or a Spalt is usually a good choice. 
Again, don’t be shy with your hops. 
Rauchbier can be hoppy. Schlenkerla 
Märzen comes in at 30 IBUs. Spezial 
and other popular versions are some-
where in the mid- to upper-20s. It’s 
all about balance here, and the smoke 
can require a healthy dose of hops to 
balance its (initial) intensity.

Yeast among classic brewers is 
almost always the Weihenstephan 
strain, 34/70. A clean feel and finish 
are desired so the star of the show 
can shine. As with smoked meat, 
“slow and low” is a good approach 
to fermentation. Pitch your yeast at 
low temperatures and let them free-
rise during primary. After primary, 
drop the temperatures to the low 30s 
(around 0 °C) and lager low and long. 
The smoked malt lends an antioxida-
tive aspect to the beer, so the longer 
the better.

Clarifying can be done using your 
usual methods. I’ve used gelatin, len-
ticular filtration, and plain old long, 
cold lagering to good effect. Rauch-
bier varies in color from gold to fiery 
orange to red to deep brown or even 
black. Rauchmalz from Weyermann, 
however, isn’t going to get you to 
those darker hues on its own. For col-
or, use the old German trick of adding 
a bit of roasted malt during recircu-
lation to get your desired hue. Add-
ing a touch to the mash as well will 
of course impart a hint of roastiness, 
but too much is not appropriate. So go 
easy there. 

For a lager strength, you can 
shoot for a specific gravity (SG) in the 
range of 1.047 to 1.053. For a Märzen 
strength, a bit higher. For a bock 
strength, 1.058 to the high 1.060s. 

And with that, let’s take a look 
at a clone recipe for the rauchbier 
we brew at Bierkeller in Columbia,  
South Carolina.
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The Bierkeller Rauchbier (pictured here) pours 
a copper hue and features a flavor somewhere 
between Schlenkerla and Spezial’s famous 
examples of the style.
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tics we look for in yeast, such as how 
vigorous it ferments, how quickly it 
ferments, what sort of alcohol toler-
ance it has, ideal fermentation tem-
perature, propensity to leave behind 
diacetyl, what sort of attenuation it 
has, and flocculation. Understanding 
these properties can be important 
to understand the yeast’s limits. To 
manage flavor though, start by fol-
lowing the manufacturer’s instruc-
tions and use the appropriate yeast 
to the style you’re brewing, and those 
statistics can be inconsequential as 
long as the flavor attributes it creates 
match what you’re looking for.

Ultimately the best flavors will 
come from treating your yeast right. 
The goal is keeping the yeast in the 
environment in which they thrive 
to get the best from them. Think of 
them as living creatures with needs, 
and you will find that the better you 
treat them the more they will love 
you (and your beer) back. Proper 
treatment creates the expected flavor 
profile and the right balance of yeast 
flavor against the other major flavor 
contributors like malt and hops for 
the style you’re trying to brew. It’s 
as important as any other ingredient 
whether it’s to create a clean pro-
file that can showcase hops or create 
phenols with clove-like flavors as ex-
pected in a German weissbier. Brew-
ing a beer that meets your expecta-
tions can be achieved by: 
1. Selecting the right yeast.
2. Fermenting within the recom-
mended temperature range.
3. Keeping the yeast healthy and 
fed properly.
4. Making sure the yeast quantity 
used is correct.

It may sound like a lot, but it’s 
quite achievable for anyone brewing 
beer. Let’s look closer at these four 
topics, and in combination, they will 
give us the best practices for getting 
the most out of our yeast.

CHOOSE THE RIGHT YEAST
It can be fun to experiment with yeast, 
but nothing can send your beer in the 
wrong direction when you’re trying 
to brew a specific style like an odd 
choice of yeast. You might be tempt-

ed, maybe you have a sachet or vial 
tucked away in the back of your fridge 
for a Belgian ale, but are brewing up 
an American pale ale. “What could go 
wrong?” you think. Don’t treat yeast 
like a Swiss army knife. A Belgian ale 
strain will quickly overwhelm the hop 
character of a pale ale. 

Yeast is typically categorized into 
ale and lager yeast, with some unique 
strains like Kölsch, kveik, and Cali-
fornia lager pushing the boundaries of 
these traditional categorizations. Ales 
are usually top fermenting, at warmer 
(think room) temperature, 66–72 °F 
(19–22 °C). Lager yeast are bottom 
fermenting, at cooler (think cellar) 
temperature, 48–54 °F (8–12 °C). If 
you want to brew a hazy IPA, don’t ex-
pect any yeast to work, though many 
are quite capable. Brewing a Czech 
Pilsner? Forget about going near an 
ale yeast for anything authentic.

When it comes to selecting a yeast 
the hard work has been done for you. 
Yeast companies do a good job cata-
loging and marketing their yeast by 
beer style. The name may not speak 
specifically to the style, but it may 
speak to the region the style is asso-
ciated with. London Ale yeast strains, 
as you might suspect, are great in bit-
ters and other English styles. Then 

Pitching an adequate amount of healthy yeast 
is a key factor in a healthy fermentation. When 
using liquid yeast this may mean making a yeast 
starter to build up the cell count.
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What we know about yeast and how 
we manage fermentation has changed 
dramatically since the early days of 
brewing, and even in recent decades. 
Advances in microbiology have gotten 
us closer to the fungus among us than 
ever before. Now more than ever, new 
liquid and dry yeast strains are com-
ing to market faster with reliable cell 
counts and packaging of liquid yeast 
continues to evolve.

These advancements are in sup-
port of the brewer’s true best friend; 
a single-celled microorganism that 
makes this beautiful hobby of home-
brewing possible and the flavor pro-
file of our beer up to us. Let us dig in 
deeper and look at how we can get 
great fermentations from our yeast 
every time.

BY-PRODUCTS AND A BIT OF  
BASIC YEAST BIOLOGY 
In simple terms we usually think of 
yeast as consuming sugar and pro-
ducing ethanol and carbon diox-
ide (CO2). These are the two major 
by-products of fermentation. More 
specifically, yeast absorbs sugar, and 
enzymatically breaks these sugars 
down through fermentation into en-
ergy, while simultaneously producing 
myriad biochemical intermediates 
used to build cell mass. As import-
ant as ethanol and CO2 production 
are to brewers, yeast also produces 
a wide variety of esters, higher alco-
hols, aldehydes, sulfur-containing 
compounds, and phenols. These oth-
er compounds are ultimately very in-
fluential to how your beer is going to 
taste. For example, Belgian ales, Ger-
man wheat beers, English bitters, and 
Bohemian Pilsners all require very 
different yeast strains to drive the 
defining character and flavor of each.

There are many different varieties 
of yeast, and these varieties are often 
associated with specific styles. Some-
times we want to enhance phenols 
and esters based on the beer style, 
and sometimes we try to keep these 
in check, or make a clean beer. There 
are yeast strains capable of providing 
high phenols, others that are perfect-
ly clean fermenters, and others that 
fall somewhere in between. 

There are many other characteris-
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American Stout Yeast Options

Strain Characteristics as provided

California Ale (offered as White Labs 
WLP001, Fermentis SafAle US-05, 
Wyeast 1056, and Lallemand BRY-97)

Famous for its clean flavors, accentuates 
hop aromas and flavors.

Imperial Yeast A10 (Darkness Ale) A unique character that matches perfectly 
with roasted and caramel malts.

Wyeast 1272 (American Ale II)
A soft, clean profile with hints of nut and 
a slightly tart finish.

again, London Ale yeast is very pop-
ular to ferment New England IPA, so 
not everything can be learned from a 
name. Reading the recommendations 
and characteristics of each strain pro-
vided by the manufacturer will prove 
beneficial. With a general under-
standing of beer style characteristics, 
and how yeast influences their flavor, 
you will soon be able to understand 
what differentiates a “clean” strain 
from a “phenolic” strain.

This sort of yeast diversity keeps 
beer interesting and, when factoring 
in different malts, hops, adjuncts, 
beer gravities, and water profiles, al-
lows for a nearly unlimited number of 
flavor combinations.

So how does one go about picking 
the right yeast once you’ve decided 
on a beer style to brew? First, find 
out what’s available to you online 
or at your local homebrew store and 
use the yeast lab’s website for more 
information. As mentioned before, 
there are a wide variety of statistics 
available, but if you’re brewing the 
beer “to style” using something like 
the Beer Judge Certification Program 
(BJCP) guidelines, the yeasts that are 
recommended to you for the style you 
are brewing should all be good candi-
dates. This means you can let flavor 
dictate your decision. Using Chart 1, 
below, let’s look at an American stout 
as an example and compare just a few 
yeasts that are recommended by their 
yeast lab for the style.

American stout can be very roasty, 
somewhat bitter, and hoppy. With 
that in mind, we know we want some-
thing that can really focus on the malt 
and hops. Most of these yeasts men-
tion being clean or neutral, which will 

allow these roasted and hoppy flavors 
to come through. What would you 
choose for the style? It really comes 
down to personal preference to hit 
your taste preferences. 

CONTROL YOUR FERMENTATION
Controlling the rate of fermentation 
through temperature control is prob-
ably the most challenging factor for 
many homebrewers. Homebrewers 
put off focusing on this mostly be-
cause it can be expensive and take up 
a lot of space. To really have control 
you will likely need some sort of cool-
ing (refrigeration), heating directly 
attached to the fermenter or indirect-
ly creating ambient heat in your fer-
mentation space, plus a thermostat 
to control these devices. It can get 
even more expensive if you invest in 
a professional unit like a glycol chiller 
paired with a fermenter that can  
be connected.

One thing that can be hard to 
quantify is the effect of tempera-
ture fluctuation on yeast. It has been 
proven that this can stress the yeast 

and create variability in the yeast 
produced during fermentation.1 Is 
this always a bad thing? Maybe not. 
But temperature stability and con-
trol offer expected results, without 
it you can get what can sometimes 
be described as odd, complex, or  
fuzzy flavors.

So, what should you do? First and 
foremost, always ferment in the rec-
ommended range for the yeast. If you 
can do that you have won half the bat-
tle. The other half of that battle is to 
be able to keep the temperature sta-
ble. Some cooling systems also offer 
some sort of heating options. A dual 
thermostat can have a single tem-
perature you can set it to, and a place 
to plug in both a heater (say a heating 
pad) and cooling device (this might 
be the fridge your fermenter lives in). 
This sort of control ultimately goes 
further in controlling flavor develop-
ment than nearly any other part of the 
brewing process. Of course, low-bud-
get options are also available. If you 
have a temperature-stable space in  
your home, fermenting there is the 
easiest option.

There are a few other things 
around temperature that will ulti-
mately lead to a better beer. Be sure 
not to pitch too warm. Some yeast like 
it warm and will kick off fermentation 
quickly and create a bunch of phenols 
and esters you don’t want. On top of 
this, fermentation is exothermic — 
it creates heat. This alone can send 
the yeast out of its ideal temperature 
range. If you don’t have a way to con-
trol fermentation based on a thermo-
stat that measures the temperature 

Fermenting in a yeast’s ideal temperature range will help keep it from stalling or developing off-flavors.
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Chart 1: Comparing American Stout Yeast Options
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of the beer, you may want to check it 
and see if you can cool it down a few 
degrees further once fermentation 
starts. A water bath or wet towel or 
t-shirt draped over the fermenter 
can help provide this. If fermentation 
temperatures get too cold it can slow 
the yeast down or pause fermenta-
tion, but a bit of additional heat will 
typically get them kicked off again.

MAKE SURE THE YEAST  
HAVE NUTRITION
Just like we need to eat a well-bal-
anced diet to stay healthy, so do yeast. 
If yeasts do not have a proper nutrient 
balance from wort, beer flavor can be 
negatively affected. 

Luckily, barley and other malted 
grains are also filled with fatty and 
amino acids that yeast love and is 
quite nutritious. Compounds like ni-
trogen and phosphates are required 
for yeast to be able to build strong cell 
walls, absorb sugar, and reproduce. 
Brewers wort really is a pretty solid 
yeast nutrient when all-malt beers 
are being brewed. The one micronu-
trient that is often lacking in wort is 
zinc, and this is one reason why nu-
trient blends are commonly used. 
Nutrient blends are also very helpful 
when brewing with adjuncts or higher 
gravity worts because the amino bal-
ance can be less than ideal, resulting 
in sluggish fermentations that may 
not completely finish.

Many homebrewers skip add-
ing nutrients, however there are a 
few reasons skipping a pretty simple 
step toward better beer isn’t a great 
idea. For one, things like zinc are not 
readily available and can really help 
fermentation. Two, higher gravity, 
stronger beers, take much longer to 
ferment, requiring the yeast to repro-
duce for a much longer time. This re-
quires much more nutrition to com-
plete fermentation. Another reason is 
that healthy yeast can complete fer-
mentation faster, which means less 
time in the fermenter, less genera-
tions of yeast that can mutate or grow 
weak, and less time worrying about 
temperature control. Also, if you are 
brewing with a lot of unmalted ad-
juncts such as corn, rice, or just plain 
sugar, yeast nutrition may be lacking 
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from just your grain bill and nutrition 
should be considered.

There are many good yeast nutri-
ent blends out there, and most in-
clude similar ingredients. Something 
like diammonium phosphate is a 
common yeast nutrient either on its 
own or in a blend. It is a good source of 
nitrogen for yeast, which helps yeast 
metabolize and multiply. Most blends 
contain zinc and other trace minerals. 
Without something like zinc, yeast 
can end up working much slower, as it 
helps with synthesis and absorption 
of sugars.

In general the nutrition provid-
ed by yeast nutrients available to the 
homebrewer are to help the yeast 
build healthier bodies (cell walls), 
help them absorb sugar, process that 
sugar, and reproduce. If any of these is 
compromised the fermentation pro-
cess can fall apart. Sometimes that 
just looks like a sluggish fermenta-
tion, other times it means a complete-
ly stuck fermentation. Should you 
ever need to restart or need help fin-
ishing a fermentation, pitching both 
new yeast and nutrients  will be more 
effective than pitching yeast alone.

YEAST NEED OXYGEN (INITIALLY)
Another major consideration in  
keeping yeast healthy is oxygen-
ation. Multiplying yeast need oxygen 
to synthesize sterols and unsaturated 
fatty acid because these compounds 
are part of cell membranes. Yeast 
initially need to grow and reproduce 
before fermentation actually occurs. 
Without oxygen there may be a long 
lag time in the start of your fermen-
tation. This lag can affect the flavor 
by creating excessive esters (might 
be good in some styles), and can also 
contribute to whether fermentation 
completes or not. If you don’t have 
the means to add pure oxygen when 
using liquid yeast, brewers can add  
oxygen to wort through aeration, 
which is simply an atmospheric air 
addition as opposed to pure oxygen 
from a bottle.

Note that dried yeasts are prop-
agated such that the cells are rich in 
membrane building blocks and glyco-
gen. For this reason, dried yeasts do 
not require oxygen from wort and no 

WHEAT BEER TWO 
WAYS – AMERICAN 
WHEAT BEER &  
GERMAN WEISSBIER
(6 gallons/23 L, all-grain) 
OG = 1.051  FG = 1.011–1.1014
IBU = 15  SRM = 4  ABV = 5.3%

You’ll be brewing one batch but need 
two fermenters as you’ll be pitching 
two different yeasts. The American 
wheat will use an American ale yeast 
like SafAle US-05, where the weissbier 
will require a German wheat strain like 
Mangrove Jack’s M20.

INGREDIENTS
5.5 lbs. (2.5 kg) Pilsner malt 
7 lbs. (3.2 kg) light wheat malt
4 oz. (113 grams) rice hulls  

(optional, but recommended)
3.5 AAU Perle hops (30 min.)  

(0.5 oz./14 g at 7% alpha acids)
1 oz. (28 g) Cascade hops (0 min.)
1 tsp. yeast nutrient (5 min.)
Clean American ale strain like  

SafAle US-05 yeast
Banana/clove weiss strain like  

Mangrove Jack’s M20 yeast
6 oz. corn sugar (3 oz. per fermenter, 

if priming)

STEP BY STEP
Mill the grains and dough-in, target-
ing a mash of around 1.5 quarts of 
water per pound of grain (3.1 L/kg) 
and a temperature of 153 °F (68 °C). 
Hold the mash at 153 °F (68 °C) for 
60 minutes. Sparge based on your sys-
tem, but with enough water to yield a 
volume of 6 gallons (23 L) of post-boil 
wort, following a 30-minute boil.

Bring to a boil and add the hops 
and yeast nutrient as indicated. After 
the boil, add the Cascade hops and 
give the wort a long stir. Let settle 
for 10 minutes then chill the wort to 
70 °F (21 °C) and transfer the wort 
evenly distributed between two san-
itized 5-gallon (19-L) fermenters. 

Pitch a full package of yeast into 
each fermenter and ferment both 
at 70 °F (21 °C) until activity has 
ceased. The fermenters may finish 

at different gravities. If bottling, dis-
solve priming sugar in ¾ cup water 
and add evenly to both fermenters 
just prior to bottling for natural car-
bonation. If force carbonating in a 
keg, target 2.5 volumes CO2.

EXTRACT OPTION
The recipe can be brewed with just 
extract quite easily, completely skip-
ping the mash. Replace the Pilsner 
and wheat malts with 7 lbs. (3.2 kg) 
of Bavarian wheat dried malt extract 
(DME). Add 3.5 lbs. (1.6 kg) of DME 
to a kettle filled with 3 gallons  
(11.5 L) of warm water. Bring to a 
boil adding hops and nutrient as  
per the schedule. Just before the 
end of the boil stir in an additional 
3.5 lbs. (1.6 kg) of DME along with 
the Cascade hops. Stir to create a 
whirlpool and let settle for 10 min-
utes. Cool, and evenly divide wort 
into two separate 5-gallon (19-L) 
fermenters. Top up fermenters with 
water so both contain 3 gallons 
(11.5 L) wort. Continue to ferment 
and carbonate based on the all-
grain instructions.

NOTES:
You’ll notice the German weissbier 
style has little to no hop character, 
with almost all of the flavors being 
driven by the yeast esters and 
phenols, combined with some wheat 
malt character. You may get little 
to no hop aroma, which will be 
obstructed by the yeast.

With the American wheat style, 
you’ll notice more hop aroma, more 
distinctive grain-derived wheat 
flavors, possibly even a bit bready, 
and a much cleaner finish with few 
phenols and esters.

You can run similar tests and 
change other variables. Using 
one strain of yeast, pitch into two 
fermenters and ferment one at the 
high end of its fermentation range, 
and one at the low end. These types 
of experiments will improve your 
understanding of how yeast and 
fermentation environment variables 
affect beer flavors.
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aeration step is required. Some brew-
ers feel unsure about skipping this 
step and it’s no problem to pitch dried 
yeast into aerated wort.

Air is 21% oxygen, and an aeration 
system consisting of an inline air fil-
ter, tubing, gas diffusion stone, and 
pump can be effective for getting oxy-
gen into beer. The cooler the wort the 
easier it is to get oxygen to dissolve in 
the solution.

Other methods include simply 
agitating or shaking your fermen-
ter. Splashing cooled wort while you 
transfer into your fermenter works as 
well. Anything you can do to provide 
the yeast a bit more oxygen during 
this very critical first stage of fer-
mentation (the “lag phase”) will only 
help you get the flavor profile and fast 
fermentation you’re after.

THE IMPORTANCE OF PITCH RATE
We may not use the metric system in 
the U.S. as our primary unit of mea-
surement, but one of the best ways to 
think about pitching dry yeast is by 
making sure you pitch between 0.5 
and 1 gram per liter. For liquid yeast 
different manufacturers have differ-
ent cell counts (cells/mL), which are 
listed on the package or are available 
from the company. For harvested 
yeast, 10 mL of a thick slurry per liter 
works well (so a 5-gallon/19-L batch 
would require about 190 mL of thick 
slurry from a previous batch). These 
guidelines can be doubled for lagers 
and high-gravity ales (over 1.065), 
and slightly less for low-gravity ales 
(under 1.040). It’s always a good idea 
to follow the supplier’s instructions 
when choosing how much yeast to 
pitch. Under-pitching, and to a lesser 
extent over-pitching, can affect the 
flavor of your beer by putting a strain 
on the yeast.

Now put some of what we’ve talk-
ed about to work with my Wheat Beer 
Two Ways recipe example on page 
42 that you can split into two fer-
menters to really learn more about  
yeast strains.  

Reference:
1 White, Chris, and Zainasheff, Jamil. 
Yeast: The Practical Guide to Beer Fer-
mentation. Brewers Publications, 2010.
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ou become a yeast wrangler the first 
time you homebrew. It’s not really a 
choice you make. The yeast wrangling 
life chooses you.

We all have different reasons why 
we got into homebrewing: Whether it was to 
theoretically save a few bucks, have a hobby 
that your friends and family can also enjoy, or 
explore your love of beer in a hands-on way.

Regardless of how we got here, we’ve all 
managed to become talented Jacks and Jills 
of-all-trades in pursuit of the best tasting 
homebrew. All it takes is a touch of engineer-
ing, a dash of chemistry, a dab of microbiology, 
and then mixed together with a heaping dose  
of creativity. 

As the Chief Yeast Wrangler of Bootleg Bi-
ology, people are often surprised when I tell 
them I don’t have a formal background in the 
sciences. There are few things more empower-
ing than being self-taught and pursuing your 
passion using your innate skills, a morsel of 
knowledge, and a whole lot of ambition.

Bootleg’s goal since day one has been to 
show people that they already have the skills 
and tools required to become yeast wranglers 
in their home. Propagate your own yeast? 
Yep. Source yeast from the wild? No problem. 
Isolate a pure culture and use it to ferment 
award-winning homebrew? Easy peasy. 

story and photos
by Jeff MelloIt’s a part of who we are 

as homebrewers
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Unfortunately, the poor yeast cell 
is often the unsung hero of fermen-
tation. Microbes are my life so I am 
clearly biased, but I believe yeast is 
the most important ingredient in any 
alcoholic fermentation and it doesn’t 
get the attention it truly deserves. 
Often we’re so focused on our exper-
imental hop profiles or building the 
perfect malt bill that the yeast is then 
thrown in as an afterthought (this 
also happens with our winemaking 
and distilling comrades). 

At Bootleg Biology, our goal is 
to push the limits of the beer world 
through yeast and bacteria cultures. 
Ferment a lager-like beer at 95 °F (35 
°C) in two days. We got it. Quick sour 
a beer using Pediococcus? It’ll blow  
your mind. 

Once you’ve realized that you’re 
already a yeast wrangler and put to 
use some of the skills I cover, you’ll be 
making some of the best homebrew of 
your life! 

HARVESTING YEAST & BACTERIA 
FROM A PREVIOUS BATCH
What you’ll need: Sanitizer, alcohol, 
airlock, sterile water (store-bought 
or boiled at home), clean Mason jar or 
flask, open flame, and gloves.

When to harvest
You’ve already made 5 gallons (19 L) 
of fantastic tasting homebrew fer-
mented with a lab-grown homebrew 
pack. So why try to even harvest yeast? 
Shouldn’t you just leave dealing with 
yeast to the pros so you can stick to 

making the beer? 
The good news is you’ve likely al-

ready doubled the number of yeast 
cells you started with. They’re right 
there under your beautiful beer ready 
to be put to use again. Reusing yeast 
not only saves you money but uses 
less resources and is an essential skill 
for any brewer. 

If you already have dreams of 
opening your own brewery, reusing 
yeast for multiple generations is one 
of the simplest tools you have for sav-
ing money. Professional brewers will 
often repitch their yeast between 5 
and 15 generations. So it isn’t just that 
first batch in which you can harvest 
your yeast, but many times. There’s 
no perfect rule for knowing when to 
dump your yeast. The two biggest 
reasons are loss of viability or con-
tamination. With a good process in 
place both should be minor concerns. 

A few rules of thumb when it comes 
to harvesting yeast from homebrew:

•	 Only repitch yeast with at least 
80% viability (see sidebar about 
doing a cell count on page 47). 
If you’re unable to count viable 
yeast cells, that’s OK! Most slur-
ry will be healthy enough to reuse 
if harvested within a week or two 
after the beer hits terminal grav-
ity except for styles listed in the  
next point.

•	 Avoid harvesting yeast from 
high-gravity beers (1.070 and 
higher), beers with low pH (3.5 and 
lower) or poor nutrient ferments 
(high percentage of adjuncts, or 

non-malt ferments). If you want 
to brew these beers, harvest two 
containers of yeast from an av-
erage-strength beer to create a 
yeast tree. One branch will con-
tinue and be used for typical beers 
and the unhealthy branch can die 
out by being used to ferment your 
high-gravity or sour beers.

How to harvest yeast
Contamination is always a concern 
when homebrewing and even more so 
when you plan to harvest yeast. This is 
not the time to play fast and loose with 
sanitation! Luckily, you’re a home-
brewer and so you already know how 
to be sanitary.

If you already have experience with 
a closed fermentation system you’ll 
have the greatest chance of avoiding 
contamination. Using CO2 to push 
beer and purge containers of oxygen 
also has a side benefit of preventing 
microbes floating in the air from get-
ting into your harvested yeast.
1. Crash your beer for at least one or 
two days at refrigerator temperatures 
when fermentation is complete to al-
low the yeast to flocculate and fall to 
the bottom of your beer. 
2. Prepare a sterile or sanitized clear 
glass container for storing yeast 
(make sure it has double the capacity 
of your yeast slurry volume). Mason 
jars or flasks are made of borosilicate 
glass so can handle heat sterilization 
in an oven or pressure cooker or sim-
ply by being filled with boiling water. 
Place a lid on the sterile container un-

Can bacteria be harvested from a quick/kettle sour? Yes! 
Kettle sours are basically the same as a giant starter. As 
with harvesting yeast, good sanitation is important to 
prevent contamination. When souring with a pure, lab-
grown culture, contamination will be obvious if there 
are significant amounts of CO2 activity or there is a large 
gravity drop (souring bacteria will drop wort gravity 1 or 
2 points at most).

Timing is everything. Rack 500 mL of soured wort into 
a sanitized container about 18 to 24 hours into the sour-
ing process or before the pH drops below 3.6. Lactic acid, 
while being a food source for Lactobacillus, is also toxic 

over time and significantly decreases its viability. Keep 
harvested bacteria stored in a refrigerator for up to two to 
four weeks. 500 mL is more than needed to sour a 5-gal-
lon (19-L) batch and helps account for any viability loss 
from the initial souring process. If the pH dropped quicker 
than expected, you can always harvest a larger volume of 
soured wort or add a gram of calcium carbonate (chalk) 
per liter to raise the wort pH.

There is no need to freak out if no slurry is visually 
present. Bacteria are so small they typically are not ap-
parent in harvested wort other than creating a generally 
cloudy appearance.

Harvesting Bacteria
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til you’re ready to use.
3. If you have a glass or clear carboy, 
inspect the bottom to see the height 
of your yeast slurry. Rack your beer 
out of your carboy, if possible use CO2 
to create positive pressure inside of 
the carboy. Ensure you leave enough 
beer to keep the yeast covered. (If 
you’d rather not harvest your yeast, 
you can simply rack fresh wort if your 
next batch is ready to start ferment-
ing on top of your yeast slurry and still 
get good results.)
4. Cover the opening to your car-
boy once it’s purged with CO2. Now 
it’s time to get shaking! As safely as 
possible, agitate your carboy so the 
yeast is no longer clumping together 
or at the bottom. The beer and yeast 
mixture should become a thick liq-
uid but not the consistency of peanut 
putter. If your beer was a light color, 
the yeast slurry should now be a tan/ 
creamy color.
5. You should be aiming for 2 to 4 
quarts/liters of beer/yeast slurry per 
5 gallons (19 L). Set up your yeast 
storage container next to a gas flame, 
candle, or oil lamp. Using a freshly 
sanitized racking arm, move the slur-

ry from the carboy to your container. 
If it gets stuck, don’t stress! Shake 
up your carboy again to break up 
any thick clumps (especially a prob-
lem with English yeast strains). You 
can add sterile water to increase the 
amount of liquid. If you continue to 
have problems, sanitize the neck and 
opening of your carboy and directly 
pour it into your yeast storage con-
tainer while agitating.

Storage and washing
You did it! No more dumping those 
beautiful yeast cells down the drain or 
using them to feed your compost bin. 
You’re a modern Prometheus stealing 
fire from the gods. 

It’s time to inspect and care for 
this amazing yeast gift.
1. Refrigerate your clear yeast stor-
age vessel for at least one day. Wait 
to proceed until you see obvious lay-
ers of different colors forming before 
proceeding to the next step.
2. You should now see an obvious 
layer stratification. Roughly the bot-
tom layer is heavy denatured proteins 
and other heavy organic matter, the 
top layer is typically lighter organic 
matter like hops and residual beer, 
the middle layer should have a pro-
nounced tan/creamy color.
3. Sanitize the lid and neck of your 
storage container. Underneath a 
flame, open the lid and pour enough 
sterile water to roughly double your 
slurry volume. Again refrigerate your 
container to allow the solids to sep-
arate. If your yeast storage vessel 
doesn’t have any headspace, pre-
pare a container with the sterile wa-
ter that’s twice the size and pour the 
yeast storage vessel contents asepti-
cally into the larger container. 
4. After another day you should see 
even starker contrast of layers and 
colors. Prepare another sterile con-
tainer. Near a flame, carefully pour 
the top liquid layer into a container 
and dispose. The top layer should now 
be your happy yeast culture. Careful-
ly pour this thick layer of yeast into 
your new sterilized container being 
careful to not agitate the very bot-
tom layer so that it won’t get into the  
new container.
5. Keep the washed slurry refrigerat-

What is a hemocytometer and do 
I really need one? A hemocytom-
eter, used with a microscope, is a 
helpful tool for visually counting 
the number of living and dead 
yeast cells in a slurry to determine 
accurate pitch rates. A defined 
amount of dyed slurry is placed on 
the glass slide’s counting chamber 
(the microscopic grid marks; dead 
cells turn blue and living cells stay 
clear). Most brewer’s yeast can be 
counted on a hemocytometer with 
a basic light microscope that has 
at least a 10x lens. Because yeast 
slurry is so thick, it typically needs 
to be diluted at least once or twice 
to produce an accurate count. 
Detailed instructions on counting 
cells with a hemocytometer are 
easy to find online.

Do you need to count via-
ble cells to safely repitch slurry? 
Nope! Many craft brewers harvest 
and repitch based on their person-
al experience with individual yeast 
strains. Repitching based on the 
weight or volume of harvest slurry 
is often accurate enough to have a 
successful fermentation.

Counting 
Yeast Cells

ed until you’re ready to use. If storing 
your yeast in a hard container with a 
tight lid, occasionally loosen the lid to 
burp it and release CO2 pressure. Even 
at cold temperatures yeast can be ac-
tive enough to produce CO2. Too much 
CO2 can be toxic to yeast or burst a 
glass container.

How much yeast is enough?
Without performing an accurate yeast 
cell count using a hemocytometer or 
expensive laboratory equipment we’re 
going to do some educated guess 
work. But that’s OK! There’s a “game 

After racking the beer, give a good shake to the 
fermenter and transfer the trub to a sanitized 
container to harvest yeast from a previous batch.
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of horse shoes” element to any yeast 
pitch cell count methodology. Let’s 
just get close enough to an ideal pitch 
rate to have a healthy fermentation.

In general, we’d expect about 1 
quart/liter of dense yeast slurry (no 
liquid) to be harvested from a 5-gal-
lon (19-L) batch. Each yeast strain has 
a different cell diameter and grows to 
a unique cell density, so you’ll nat-
urally see variation depending on 
which culture you’re using.

The simplest way to proceed is to 
assume that you harvested enough 
healthy yeast cells from your 5-gallon 
(19-L) batch of beer to make two more 
equally excellent batches of home-
brew. Inspect your yeast storage ves-
sel’s volume markers to determine 
your total volume of slurry and divide 
in two to decide how much to pitch in 
a future batch. 

A little bit of additional yeast 
knowledge will help take your har-
vested yeast repitching to another 
level. At Bootleg Biology we’ve dis-
covered that you can estimate cell 
density based on its origin or species:

•	 Brettanomyces: Highest
•	 Pure wild yeast, saison, some 

Belgian cultures: High
•	 English & German ale yeast: 

Normal
•	 Lager yeast: Low

This is a rough approximation of 
cell densities, but you can use this as 
a rule of thumb for repitching your 

yeast slurry. For lagers, pitch the 
whole slurry because these cultures 
have a low cell density and high cell 
count requirements. For saisons, ease 
back on the amount of slurry you’re  
pitching especially because under-
pitching often leads to more expres-
sive yeast character. Brettanomyces 
primary fermentations work best 
with lager pitch rates, so pitch all 
your harvested slurry. Even though 
Brett has the highest cell density of 
these cultures, it’s a very slow fer-
menter so pitching more than half of 
the harvested slurry will help ensure a 
healthy fermentation.

HARVESTING FROM BOTTLES, 
CANS, AND OTHER CONTAINERS
You’ve mastered harvesting yeast 
from a batch of homebrew. That’s a 
useful skill that will serve you well as 
you continue to improve as a brewer 
and push your creativity to the limit.

What if using commercially avail-
able yeast and bacteria isn’t enough to 
push your brewing to the next level? 
Perhaps you know a brewery is using a 
house yeast strain no one else has and 
it just might be the secret ingredient 
to nailing a killer clone or winning 
Best in Show. 

Bootleg Biology houses the Local 
Yeast Project, which is our internal 
passion project to source wild yeast 
from every postal code in America. 
Brewers often approach us and say 

they brewed a batch of beer using a 
yeast they captured from the wild that 
they want to contribute to the Project. 
But through time or neglect the only 
source of that yeast lives on in an old 
bottle of homebrew. 

What then, do we give up on that 
culture? No! We’re yeast wranglers. 
There are few problems our yeast 
skills can’t solve. Let’s get to work.

Before we spend our time trying to 
recover a yeast or bacteria from a bot-
tle, let’s make sure we’re not wasting 
our time. Not all packaged, fermented 
beverages are good candidates for 
harvesting. Just as when we discussed 
earlier what types of beers are not ide-
al to harvest from (high gravity, sour, 
low nutrient/high adjunct) these are 
also the types of beers that prove to 
be the most difficult to harvest from. 

Before digging into each packaged 
beverage try to find out if the beer has 
been pasteurized or filtered (some-
times the label may indicate this, or 
the brewery’s literature on their web-
site may give you clues). Those pack-
aging techniques are becoming more 
common for craft breweries due to the 
increase in high final gravity beers 
that struggle with shelf stability. Save 
yourself some time and avoid these.

When Bootleg Biology was start-
ing up, some of the first bottles we 
attempted to harvest unique yeast 
strains from were Belgian lambics be-
cause they rarely disappoint. It’s not 
unheard of to find viable cultures in 
bottles that are decades old. 

Keep in mind that these beers are 
very acidic and so are inhospitable to 
everything but the hardiest cultures. 
We most often find Brettanomyces and 
Pediococcus in lambic bottles, but sad-
ly most Saccharomyes and Lactobacillus 
cultures don’t survive the long pe-
riod of time in a harsh environment. 
American sour brewers sometimes 
add Champagne yeast to their bottles 
at packaging to better help naturally 
carbonate, which may show up in any 
harvested dregs.

Freshly packaged beers are of-
ten a good source of viable cultures. 
There was a period of time when the 
only way to clone Heady Topper was 
to physically acquire a can so that you 
could harvest the “Conan” dregs. It’s 

Keeping everything sterile with a flame and alcohol is critical when harvesting yeast.
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worth mentioning that some brew-
ers will use a different yeast to bottle 
condition than they do for primary 
fermentation (either to protect their 
proprietary strain or because they 
are looking for a more flocculent and 
alcohol-tolerant yeast than is used  
in primary). So keep in mind that the 
yeast you harvest may not always be 
the yeast you are after.

Beers marketed as “keller” of-
ten have an abundant amount of live 
yeast still in the beer. Yeast wranglers 
are able to source previously unavail-
able yeast strains simply by pocketing 
a few ounces of real ale or keller lager 
when no one is looking. 

The saddest beer in the world is a 
dusty bottle sitting at room tempera-
ture for years on a bottle shop shelf. 
Be realistic about expectations when 
working with these types of beers. 
Save yourself some anguish and avoid 
attempting to harvest brewer’s yeast 
or lager cultures from a container that 
is more than a year old.

What you’ll need: Alcohol, airlock, 
clean Mason jar or flask, open flame, 
gloves, low-gravity starter wort, stir 
plate, and stir bar.
1. Store the bottle (or can, though 
it’s much easier to harvest yeast 
from bottles due to their transpar-
ency and convenience of sanitizing 
the neck opening) upright in a re-
frigerator before attempting to ex-
plore its contents. It’s best for any 
viable cells to flocculate to the bot-
tom before harvesting and to reduce 
the chance of gushing when opening  
the bottle.
2. Near a flame, spray the bottle’s cap 
and neck as well as your bottle open-
er with alcohol. Gently open bottle, 
spray with alcohol, flame, then pour 
most of the beer into a glass (enjoy!) 
but leave enough liquid to cover the 
bottle dregs. Even in brown bottles 
you should still be able to see thick, 
clumpy matter at the bottom.
3. Gently agitate the bottle to mix up 
any yeast slurry that has congealed to 
the bottom of the bottle. Spray and 
flame the opening of the bottle again, 
then pour the dregs into a sterile or 
sanitized container.
4. If you’re excited to start experi-

Using sanitary practices, pour the majority of a beer into a glass and then swirl and pour the dregs into 
a sterile container in order to capture the yeast from a bottle. It will then need to be built up.

menting with your dregs, skip the 
container part and pour the dregs 
directly into a low-gravity starter 
(~1.020) and put on a stir plate. There 
may be very low viability in the bottle 
dregs so it may take days on a starter 
to see any activity. Once the starter 
appears tan/cream colored, or you see 
signs of fermentation, you’ve har-
vested viable yeast! You’ll know if it 
wasn’t a success if the starter never 
changes color, CO2 isn’t produced, or 
the gravity doesn’t drop. If that hap-
pens, it’s time to try again!

At this point you’ll have to use 
your knowledge about the original 
beer to determine what microbes 
you’ve harvested and whether they’re 
a pure or mixed culture. 

To brew with your dregs simply 
make a standard starter between 500 
mL to 1 L in volume using the cell den-

sity guidelines mentioned previously.
If you’d like to learn more about 

making agar plates and isolating 
yeast to create a pure culture, which is 
beyond the scope of this article, check 
out the DIYeast section of Bootleg Bi-
ology’s website: https://bootlegbiolo 
gy.com/diy

CONCLUSION
You did it! I knew you could. You’ve 
got the right tools to harvest, store, 
and repitch yeast and bacteria cul-
tures, which will take your brewing to 
a new level. 

Don’t forget that you can use these 
skills with any kind of fermented 
food or beverage that contains “live 
cultures.” Want to sour a beer with 
kimchi? Do it! Want to ferment a beer 
with sourdough “hooch?” I like what 
you’re thinking!
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by Dr. Pattie Aron

t the end of the zombie apocalypse fear not, we will still have hops! 
I sometimes joke that if all life on planet Earth ceased and aliens 

came down to investigate our lifeless planet they might wonder what 
all this green, bitter, sticky resin is doing in drums. What could we possibly 
have used it for? There is a dearth of literature on hop extracts, on optimal ex-
traction parameters, and even less on their application in beer. Although many 
brewers have never dabbled in extracts, some predominant craft brewers have 
been using them since the mid-1990s, and macro brewers have been using 
them since the 1950s. More recently they have popped up for the homebrew 
scene in 3- and 10-mL “hop shots,” literally a syringe prefilled with hop ex-
tract ready to be heated and shot right into your homebrew kettle. 

The secret to improved yields  
and cleaner hop character
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HISTORY OF HOP EXTRACTS
As early as 1880 the value of hop res-
ins as preservative agents was well 
known. In fact, the preservative val-
ue (P.V.) of hops was measured by 
hop resin content. The hop resins are 
comprised of alpha and beta acids and 
their oxidized derivatives. Both al-
pha and beta acids have preservative 
qualities, but the isomerized alpha 
acids are predominantly responsible 
for beer bitterness. Until the 1970s 
hops were bailed and sold as dried 
whole cones, which were subject to 
oxidation and could lose up to 30% of 
their alpha acid content in a year, and 
50% in two years. 

It is believed that the original 
extraction applications using sol-
vents aimed at diminishing alpha 
acid losses, in effect preserving the 
preservative value and thus bitter-
ing content of the hops. In the 1950s 
solvent-based extractions were con-
ducted on hops. These extractions 
were done using hexane, methanol, 
methylene chloride, ethanol, and 
other chemicals. The extracts pro-
duced were of lower purity and quality 
than today’s commercially available 
extracts. The favored solvent in the 
1950s was methylene chloride (with 
extraction still ongoing in Poland and 
former Czechoslovakia until the early 
1990s), and then hexane was favored 
up until the 1990s.  Hexane is the least 
polar of the solvents — thus it became 
favored to eliminate some of the more 
polar compounds that were thought to 
interfere with purity of the resin. 

In 1957 Miller Brewing Compa-
ny developed a process to produce 
light-stable hops (35% reduced hop 
acids, known as Rho) from solvent ex-
tracts. Miller High Life, Champagne of 
beers, debuted a light stable product 
in flint bottles in 1961. The hop prod-
uct was made using a hexane extract 
that had undergone further process-
ing to make it light-stable, and thus 
was born a beer in a clear bottle that 
did not skunk. Miller’s hexane plant 
was operational until about 1982 and 
a larger commercial scale extract fa-
cility using hexane was in operation 
in the U.S. in 1991. Today there exists 
only one operational ethanol hop ex-
tract plant owned by Hopsteiner in 

Germany. At 90% purity, ethanol ex-
tracts about 30% of the hop material, 
which includes more vegetative matter 
due to its ability to solvate polar mol-
ecules. Also ethanolic extracts do not 
efficiently extract hop oils, and the oils 
that are extracted volatilize once the 
ethanol is evaporated. Thus the ma-
jor issue with solvent-based extracts 
was the loss of hop varietal character 
due to the evaporation of the solvent 
off the extract and thus the evapora-
tion of any solubilized hop oil volatiles. 
A secondary issue was certainly the 
safety concerns with the use of highly 
evaporative and combustible solvents. 
Nevertheless, solvent-based hop ex-
tracts could contain up to 50% alpha 
acids, significant beta acids, as well as 
hop oils. The extracts could be canned 
or put in drums that do not require re-
frigeration and in comparison to cone 
hops they offered supreme alpha acid 
shelf stability. The added cost of the 
extraction can be compensated for in-
creased utilization, reduced storage 
and shipping costs, and reduced loss of 
alpha acids due to aging. 

In the 1950s Japanese and Sovi-
et scientists started investigating the 
use of liquid carbon dioxide (CO2) for 
the production of hop extracts. The 
extracts produced were of poor quali-
ty, thought mainly due to the presence 
of iron and other salts or minerals in 
the poor quality steel of the extraction 
vessels. In 1975 Laws et al. of the Brew-
ing Research Foundation (BRF) intro-
duced liquid CO2 hop extracts, later 
commercialized by Carlton and United 
Breweries. In 1978 Muller, Vitathum, 
and Huber developed a supercritical 
CO2 hop extraction process. A liquid 
CO2 extraction facility was commis-
sioned in Australia in 1980 and sub-
sequently plants were constructed in 
Germany (Supercritical), the U.K., and 
the U.S. Miller Brewing Company built 
their pilot CO2 extraction plant in the 
1980s and today there are several fa-
cilities in the U.S. and abroad that op-
erate under various conditions from 
liquid to supercritical pressures. 

WHY CO2? 
Carbon dioxide is a natural prod-
uct of fermentation. It is also read-
ily available, inexpensive, nontoxic, 

nonflammable, and chemically inert 
under most conditions. CO2 liquefies 
under reasonable pressures and once 
liquefied can be passed through vari-
ous media, through which it behaves 
as an organic solvent (Hyatt. J. Org. 
Chem. 1984, 49, 5097-5101). Carbon 
dioxide exists as a liquid below 88 
°F (31 °C) and 73 atm. Above 88 °F 
(31 °C), CO2 cannot exist as a liquid, 
it exists then as a supercritical fluid 
that behaves as a gas, but when high-
ly compressed the fluid is more dense 
than liquid CO2. In the supercritical 
phase CO2 behaves as a solvent with 
a higher diffusivity, lower viscosity, 
and lower surface tension than liq-
uid CO2. In general, the supercritical 
phase is thought to be a better sol-
vent than liquid CO2. Liquefied and 
supercritical CO2 behave similarly in 
terms of their ability to act as a co-
valent solvent. It behaves as a good 
solvent for hop resins (supercritical) 
and for aromatics (liquid). However, 
at higher pressures supercritical CO2 
extractions can negatively impact oil 
content. The reason for this is that at 
higher pressure the CO2 gas contains 
water vapor as well as oils that leave 
 the separator upon condensation. 

A comparison of the essential oil 
content and composition indicates 
that liquid and supercritical CO2 ex-
tracts of the same hops can lead to 
50% reduction of oil content in su-
percritical extracts. The majority of 
this is composed of hydrocarbons 
that would generally either volatilize 
or oxidize in the kettle during boil. 
However, due to this it is suggested 
that liquid extracts display more va-
rietal character and are preferable for 
flavor and aroma applications in beer.

During extraction, extract vessels 
are filled with pelletized hops. (The 
hops used must be pelletized because 
liquid CO2 cannot penetrate intact 
lupulin glands, which contain the 
resins and oils. During pelletization 
hops are ground into a powder then 
pressed through a die which ruptures 
the lupulin glands to expose the resin 
and oils.) Liquid or supercritical CO2 
is then pumped through a heat ex-
changer to achieve desired extraction 
temperature, then run through the 
vessel at specified flow rates to ex-
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tract hop resins and hop oils out of the 
pellets. Once the pressure is reduced, 
the CO2 evaporates off of the extract 
in the heat exchanger, the extract is 
collected, and the CO2 is recycled. 
Suggested extraction pressures and 
temperatures are displayed in Table 1 
on this page.

Liquid extracts tend to be yellow to 
gold in color and higher in oil content 
due to the softer extraction, while su-
percritical extracts range from light 
to dark green due to the presence of 
chorophyll extracted under hard-
er conditions. During supercritical 
extraction up to 50% of the volatile 
hydrocarbon fraction can be lost de-
pending on the temperature, pres-
sure, and flow rate of the CO2. 

During extraction the most 
non-polar compounds (the oils and 
the beta acids) elute first, then the al-
pha acids, then any subsequent more 
polar compounds. The maximum 
solubility of hop acids occurs at 45–
46 °F (7–8 °C) due to the presence 
of moisture in the hop cones. Liquid 
plants thus operate between 41–50 
°F (5–10 °C), up to 68 °F (20 °C) to 

minimize the uptake of moisture in 
the extracts. Research conducted by 
BRF indicates that 350 kilos of liq-
uid CO2 is required to extract 1 kilo 
of alpha acids. Supercritical plants 
require less CO2 due to the higher ex-
traction efficiency of the supercriti-
cal liquid phase and thus shorter run 
times are required to achieve similar 
extraction of alpha acids. However 
supercritical extracts contain more 

non-desirable components such as 
waxes and chlorophyll and are thus 
not as suitable for advanced process-
ing into light-stable or pre-isomer-
ized alpha acid products. The alpha 
acid content of CO2 extracts is vari-
etal dependent (30–50% alpha), with 
low alpha, aromatic varieties yield-
ing lower alpha, so the extraction of 
lower alpha varieties may not make 
economic sense. 

Hop extracts have been used by commercial brewers since the 1950s, and began to catch on with craft brewers in the 1990s. Only in recent years have they 
become more readily available to homebrewers in smaller sizes perfect for 5-gallon (19-L) batches.
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Temperature Pressure

Liquid CO2
41–50 °F (5–10 °C),  
up to 68 °F (20 °C)

60–70 BAR  
(870–1015 PSI)

Soft Supercritical 122–140 °F (50–60 °C),  
up to 176 °F (80 °C) 

150–172 BAR  
(2200–2500 PSI)

Hard Supercritical 122–140 °F (50–60 °C),  
up to 176 °F (80 °C)

172–350* BAR 
(3000–5000 PSI)

Table 1 : Hop Extract Temperatures and Pressures by Method 

Suggested extraction temperatures and pressures for creating hop extract.

*This high of pressure is not necessary 
for the efficient extraction of hops
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USE AND BENEFITS OF  
CO2 EXTRACTS
Due to the viscosity of traditional 
hop extracts, they must be heated 
and poured out or metered out of the 
storage vessel, or in many craft brew-
ing applications, the entire can punc-
tured and suspended into the kettle. 
Extracts are typically used for the bit-
tering charge, but as Alec Mull (Vice 
President of Brewing Operations at 
Founders Brewing) suggests they can 
be used throughout the boil. Founders 
has been using extracts for close to 10 
years, but on the hot side only, as to 
this date trials done on the cold side 
haven’t proven effective. T90s (pellets 
that have 90% of whole hop material 
in them) and other concentrated pel-
lets such as T45, T30 (45% and 30% of 
original hop material) are still used on 
the cold side for dry hopping. On the 
hot side, in addition to hop pellets, 
Founders uses hop extracts for various 
charges at 60, 30, 20, 15, and 10 min-
utes to end of boil. In their “irrespon-
sibly” hopped (those with more than 2 
lbs. per barrel on the hot side, or about 
1 oz. per gallon/7 g per L) beers they 
have trialed whirlpool strike charges. 
Alec suggests if you are looking for a 
place to start, consider replacing your 
60-minute bittering charge at 100% 

alpha substitution to the alpha in your 
traditional pellet charge. 

Recipe development should be 
done using grams of alpha as a met-
ric, not oils. The major advantage of 
using hop extract over pellets is yield 
of wort and in a very hoppy beer its 
use can yield as much as 8% more beer 
due to reduced beer and wort loss. The 
sweet spot at Founders is 0.4 lbs. (180 
g) pellets per barrel (pre-whirlpool 
charge); above this rate, increased 
wort/beer yields merit the added cost 
of extracts. In their double IPA Alec 
says that extract use improves wort 
yield by 1.2–1.7 gallons per pound 
(10–14 L per kg) of substituted pellet. 

The second advantage is that the 
vegetal aroma that sometimes gets 
in the way of the hop expression is 
diminished and the resultant beer is 
more distinct, brighter, and clean-
er. Alec believes that in addition to 
the financial benefits, the quality 
benefits result in the production of  
better beer.

Vinnie Cilurzo agrees. He says 
that the use of hop extracts reduces 
the vegetative quality in his beer and 
the resultant beer has “cleaner” hop 
character. At Russian River Brewing, 
Vinnie has been using extracts since 
1998. At the time the strongly held 

belief among craft brewers was that 
extracts were just for big beer. Nev-
ertheless, a hop sales rep was able to 
convince him to test out extracts. The 
gain in yield of beer and the cleaner 
hop character allowed the infamous 
Pliny the Elder beer to “stay true to 
itself.” Vinnie suggests using Warrior 
hop extract for the bittering charge as 
its alpha acid content (15–16%) lends 
it to a more economical and potential-
ly consistent extract. 

At Russian River they heat the en-
tire can of extract up in hot water, swirl 
it with hot wort and pour it into the 
kettle as he prefers not to place the can 
in the kettle. Vinnie says they always 
use entire cans, never partial cans. At 
Founders, they poke holes in the met-
al can using a commercial can open-
er, or a pointed hammer, to remove 
the can lid and place the can inside a 
metal basket which is then dropped 
into a hop dosing vessel containing 
hot wort. Or in case of their automat-
ed brewing system, the cans are placed 
in a hop-dosing vessel where wort is 
pumped through to add the hop ex-
tract. Alec suggests Chinook or Bravo as 
easy/safe starters for bittering charge 
replacement, as varietal character  
seems maintained. 

Extract cans and jugs come in var-
ious sizes ranging from 150 g to 200 
kg drums or totes. It is measured in 
“grams of alpha” or GMA for short. 
An example of recipe conversion of 
Chinook pellets at 13% alpha acids 
(AA) to extract: 

Lbs. of hops in charge x 454 (g in a 
lb.) x (AA%) = required GMA

10 lbs. pellets x 454 g x 0.13 (%AA) = 
590 GMA

There are a number of suppliers of 
hop extracts sold in small hop shots 
for homebrewers. For instance, Ya-
kima Valley Hops advertises one on 
their website made up of 60% Co-
lumbus or CTZ hops and 40% blend-
ed aroma varieties. Typical alpha acid 
concentration of the hop shots is 50–
65%. Their recommended dosing is: 

Volume of extract (mL) = AAU (g) x 
density of hop extract (g/mL) 

Numerous suppliers package hop extract specifically for homebrewers in plastic syringes, often with 
3–10 mL each, sized specifically for 5-gallon (19-L) batches. Depending on the supplier, extracts of 
various hop varieties are available and the choices continue to increase as extract gains popularity.
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Or 1 mL yields around 10 bittering  
units (BUs) in 5 gallons (19 L) of 1.050 
wort added 60 minutes before the end 
of the boil. 

When used as a hop bittering 
charge replacement on the hot side 
there are many benefits to using ex-
tracts over pellets. The economical 
bang for your buck in increased yields 
from reduction of solids, reduction of 
trub formation, reduction of foam. 
And on a larger scale the reduced cost 
in shipping and storage makes ex-
tract usage a no brainer. And as we’ve 
heard from some well-respected craft 
brewers, the use of hop extracts can 
also produce cleaner, brighter beer 
while maintaining hop varietal im-
pact. The CO2 extraction process also 
reduces and or eliminates the agro-
chemical (pesticide) and nitrate con-
tent of hops. 

Extracts can also be stored at am-
bient temperature. In my former 
life as hop queen at MillerCoors we 
once sampled a drum that had been 
in storage in Golden, Colorado for 
over a decade, at ambient tempera-
ture. It had a small layer of oxida-
tion on the top of the drum and the 
rest was still true to its packaged al-
pha content. I am positive that at 
the end of the world as we know it, 
those drums of gooey green extract  
will persist. 
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TECHNIQUES
BY DREW BEECHUM & DENNY CONN
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What has come to be 
known as West Coast 
IPA evolved from what 
we both think of as the 
original American IPA, 
made by Ballantine’s.

ore has it that IPA originated in 
England as a stronger, hoppier 
version of the pale ales that were 
around in those days. The inten-

tion was that it would be more likely to 
survive the long, hot trip to India that 
way. There is a legend that a ship laden 
with it sunk just off the English coast at 
the beginning of one of those trips, and 
as the barrels floated back to shore the 
locals grabbed them and loved the new 
type of beer. True story? Who knows 
. . . not even Denny is old enough to 
have been there! But he definitely ap-
preciates that something happened to 
introduce IPA to beer drinkers! (Gentle 
reminder, readers — if history gives you 
a really great “clean” story, it’s highly 
unlikely to be true.)

Love it or hate it, India pale ale is 
arguably the most popular craft beer 
style around. Most bars have it on multi-
ple taps. It’s the largest category in beer 
competitions. That popularity has led to 
a diverse range of IPAs as people try to 
carve out a niche for themselves. 

Now, there are hazy IPAs, white 
IPAs, red IPAs, black IPAs, zero IBU IPAs, 
double IPAs, triple IPAs, quadruple IPAs 
(Drew just covered those on the pod-
cast). Variations to make your head spin 
and your tastebuds quiver. Every week a 
new hop leads to new names, new takes, 
new cans. But we’re not gonna talk 
about any of those — this time. Nope, 
we’re staying true to our roots — give us 
the bitterness of the West Coast IPA

What has come to be known as West 
Coast IPA evolved from what we both 
think of as the original American IPA, 
made by Ballantine’s. Their India Pale 
Ale was dark, burnished, and wood-aged 
for 5-12 months (time varied by how 
many pennies ownership was trying to 
save). The yeast Ballantine’s used has 
outlasted their IPA and its lineage is 
what many of us today turn to when we 

brew our American pale ales and IPAs. 
You know which one it is because it was 
the yeast many of the early craft brewers 
used. Ballantine’s may have been one of 
the key (and longest standing) versions 
in America, but the model for American 
IPA really got set with Bert Grant’s IPA 
and Anchor’s Liberty Ale, using what was 
for the time (1983) an insane amount of 
new-fangled Cascade hops. Along the 
way many other breweries, like Bridge-
port, Harpoon, Steelhead and many more 
added their stamps to the style.

But changes have happened with 
American IPA over time and what some 
people picture in their minds when you 
say that term has become . . . well, mud-
dled. When we hear “West Coast IPA”, 
we think: Clear, crisp beers with enough 
malt to support the hop load, a bracing 
bitterness, and loaded with hop flavor 
and aroma. No trendy techniques like all 
the hops at the end of the boil or fruit 
and vanilla additions. West Coast IPA is 
a very straightforward beer, using pro-
cesses that have come through to us  
for generations. 

And in our horrifically biased opin-
ions, the best part is that they’re making 
a comeback after their presence was 
significantly reduced during the haze 
craze. Hazy IPAs aren’t going away, but 
it’s at least sharing the stage these days. 
Currently when you head into a brewery 
taproom or bar, you might actually face 
a 50/50 chance of getting a West Coast 
IPA when you ask for an IPA. So today 
we’re gonna give you our tips for brew-
ing this classic style of beer.

GRAIN BILL
Keep the grist simple — pale malt and 
crystal should be the majority of your 
grist. The classic West Coast IPA grist is 
90% 2-row pale and 10% crystal malts. 
You can toss in some Munich if you like, 
but don’t go overboard. Shoot for an 

L
The anti-haze IPA

BREWING A  
WEST COAST IPA



BYO.COM    S E P T E M B E R  2021 57

original gravity (OG) in the low 1.060s to mid 1.070s and a 
final gravity (FG) in the 1.010–1.016 range.

Don’t be afraid of crystal, just use it properly. 10% crystal 
60L is common for a lot of West Coast IPA grain bills, but 
you can use 20 or 40L to lighten it up a bit. Go for 5–10% 
depending on your taste. Denny changes the type of crystal 
depending on the season. In colder months, he’ll go to 60L. 
For light, crisp summer IPA, he chooses 10L or 20L crystal. 
And note, this is where the story of the classic West Coast 
starts — over time, the grain bills have simplified with brew-
ers eschewing any and all crystal in an attempt to clear all 
the room for the hops. A direction Denny definitely does not 
endorse. It can lead to a very one dimensional, dare we say 
“boring” beer. As an alternative to standard American crystal 
malt, consider Munich, Caramunich®, Cararuby®, Victory® or 
Special Roast. But in total specialty malts should not exceed 
10% of your grist.

Don’t be tempted to do the classic homebrewer things . . . 
add wheat for “head retention” or dextrin malt for body. The 
polyphenols in the hops will bind the proteins from the grain 
and you’ll get plenty of foam. You don’t need to add more 
body than what the crystal will give you. Remember, you’re 
trying to turn the world onto hops in this older-school Ameri-
can IPA — not malt. 

HOPS USAGE
Use at least a 1:1 bittering units:gravity units (BU:GU) ratio. 
So make your IBUs equal to or exceeding your original gravity 
(for example, you should target 60 IBUs or more on a 1.060 
beer). Denny likes bittering hops that slap you in the face 
with a bracing bitterness, so Chinook is often his choice. Drew 
leans more to Warrior®, which isn’t quite as aggressive.

Use layered additions. At the very least use a 60-minute 
addition and back it up with a 5-minute addition. You can 
also go with 20, 10, 3, 0, whirlpool . . . whatever. Yes, a number 
of modern IPAs skip any kettle additions, but in both of our 
experiences it’s rare to get that 100% rock-solid bitter base 
without at least a touch of kettle-derived IBUs.

Use more than one variety to give the beer some depth, 
but don’t think you need a dozen varieties. Be sensible and 
think about the interplay between the varieties. The point is 
to create complex hop profiles that aren’t muddled. Be careful 
combining big American “C’s” and their citrus and pine with big 
doses of the New World tropical, fruity hops to avoid a conflict 
— that’s not to say you can’t, but be mindful. Pull the palate 
in too many directions and you’ll get a jumbled experience — 
hops don’t lend themselves to a “Wall of Sound” approach. 

Even if you whirlpool, don’t overlook dry hopping. Denny 
has stopped using whirlpool hops in favor of dry hopping. His 
typical IPA hop schedule is 60, 5, and dry hops. Drew on the 
other hand still likes to throw hops into a 170-ish°F (~77 °C) 
whirlpool for 20 minutes along with later additions of dry 
hops, but you find what works for you!

When dry hopping, don’t get caught up in thinking more is 
better, either in terms of time or amount. Recent research has 
shown that there’s a limit of about 8 grams/L (~1 oz./gallon) 
of dry hops before you start getting diminishing returns. At 
that level, the hop oils are approaching saturation and you 

won’t get much more. If you’re going for a very citrusy aroma, 
the oils for that reach saturation at even lower levels and 
more than that gives you herbal/tea aromas rather than fruit. 
(https://patspints.com/2019/01/16/the-surprising-science-of-
dry-hopping-lessons-from-tom-shellhammer/) 

The other bit of common wisdom that we grew up with 
was to dry hop at ale temperatures for 1–2 weeks. Over 
time, that advice has been changing and now the science is 
backing it up. Dry hopping for shorter, colder periods appears 
to infuse more fruit and less vegetal aromas with less loss 
of hop oils and isomerized alpha acids (at least in terms of 
linalool). Denny has dry hopped hundreds of batches using 
a variety of techniques, and nothing has ever worked as well 
as 48 hours at 35 °F (2 °C) (https://bsgcraftbrewing.com/
reevaluating-dry-hop-techniques). Vinnie Cilurzo of Russian 
River Brewing Co. in Windsor, California, and a knower of IPAs, 
has switched to shorter dry hopping as well, but keeps them 
warmer — he prefers the character at warmer temperatures.

As more science gets worked around the outrageous 
amount of dry hops we actually use today, expect some very 
complicated techniques to arise. As we try and balance the 
extraction rates of multiple compounds of various classes of 
oils. When dry hopping, consider hops that have been pro-
cessed to reduce the vegetal matter in them, like Cryo® hops 
or Lupomax™. You’ll get more bang from them and with less 
bract they suck up less of your precious beer.

One last tip that we’re seeing more and more brewers take 
up — dry hops, particularly large doses as favored today, raise 
the final beer’s pH, making the beer less acidic. Brewers like 
Julian Shrago of Beachwood Brewing in Long Beach, Califor-
nia purposely acidify their beer going into whirlpool to reach 
a target pH of 5.1. Julian does this to combat the pH rise that 
to his perceptions makes the beer taste “flat and flabby.” 

WATER PROFILE
Your water should have a pretty good sulfate load. We’re not 
huge fans of chloride:sulfate ratios, so we’ll just recommend 
that you want in the neighborhood of 200 ppm of sulfate. If 
we were into ratios, we’d tell you to keep the chloride to half 
of that or less.

Sometimes in brewing IPA, you need to get more sulfate 
into your beer when your calcium level is already pretty high. 
Too much calcium (roughly in excess of 200 ppm) can lead to 
premature flocculation of the yeast. So if your Ca+2 is already 
up there but you need more sulfate, don’t overlook magne-
sium sulfate, also know as Epsom salts. You certainly don’t 
want too much Mg+2 either, but 25–50 ppm will be fine. (Too 
much magnesium imparts a very strong mineral character and 
may have other distressing digestive effects.)

If you need to adjust pH, don’t try to do it all with gypsum 
or calcium chloride. Get your mineral addition sussed first 
and take a look at where your pH stands after that. Then if 
you need to lower pH, use lactic or phosphoric acid to do it. 
There’s no easy number to give because it’s all going to de-
pend on your local water and your grist. As an example, Drew 
has fairly bicarbonate water and needs a little over one mL 
of lactic acid per gallon (3.8 L) brewing water to pull his pH 
down with a simple bill of pale malt and crystal 60L. Denny 
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on the other hand uses well water and doesn’t require any pH 
change. The malts are just dark enough to pull the pH down 
where he wants it (5.2–5.4).

YEAST SELECTION
Use a clean yeast. Let the flavor profile come from the malt 
and hops, not the yeast. Denny’s preferences for liquid yeast 
run to Wyeast 1450, 1217, and 1056. For dry yeast Lallemand 
BRY-97 is his go-to. He finds the ubiquitous SafAle US-05 too 
fruity for his tastes, but this is about your beer. SafAle US-05, 
S-04, and Lallemand Nottingham are all in the ballpark for 
the yeast you want for West Coast IPA. Just remember, this is 
West Coast IPA, not English. Keep the esters produced by the 
yeast to almost unnoticeable amounts.

FERMENTATION CONSIDERATIONS
The “keep it clean” plan for West Coast IPA means ferment-
ing at lower temperatures. Denny prefers starting at 63–65 
°F (17–18 °C). After about 5 days or so, he jumps up to the 
70–72 °F (21–22 °C) range until final gravity is reached. 
By waiting to increase the temperature you avoid the fruity 
notes you can get from higher temperature fermentation. 

Then he crashes to 35–40 °F (2–4 °C) to drop the yeast be-
fore dry hopping for 48 hours at that temperature.

KEY PROCESSES
Mash in the low 150s °F (~65–66 °C). It may vary depending 
on your grist and your goals, but you want to mash for a fair 
amount of fermentability, but not so much that you lose the 
malt balance against the hops. Yes, hops should be featured, 
but you want malt there to back them up.

If you really want a bright and shiny IPA, you rarely need 
to do anything more than cold + time, but if you’re in a hurry, 
gelatin is a good and inexpensive means of getting your clar-
ity. Denny refuses to take the effort to use gelatin and gets 
good results with Whirlfloc/Irish moss in the kettle and solid 
time to allow cold conditioning after fermentation.

You can see that there’s more than one way to make West 
Coast IPA, so just keep your goals in mind. You want a clear, 
refreshing beer with a bracing bitterness and loads of hop 
flavor and aroma. No thick, low bitterness beers that taste like 
orange juice. If that’s what you want, then you’ll have to ask 
Gordon Strong : ). But if West Coast IPA is what you’re looking 
for, try some of our tips. And embrace the clarity!

DENNY’S GENERIC  
WEST COAST IPA
(5 gallons/19 L, all-grain)
OG = 1.069  FG = 1.012
IBU = 72  SRM = 12  ABV = 7.5%

INGREDIENTS
13 lbs. (5.9 kg) North American 2-row 

pale malt
1.5 lbs. (0.68 kg) crystal malt (60 °L)
16.5 AAU Chinook hops (60 min.)  

(1.25 oz./35 g at 13.2% alpha acids)
6.8 AAU Cascade hops (5 min.)  

(1 oz./28 g at 6.8% alpha acids)
12 AAU Centennial hops (0 min.)  

(1 oz./28 g at 12% alpha acids)
2 oz. (57 g) Cascade Cryo® hops 
	 (dry hop)
Wyeast 1056 (American Ale), White 

Labs WLP001 (California Ale),  
Imperial Yeast A07 (Flagship), or  
Lallemand BRY-97 yeast

¾ cup corn sugar (if priming)

STEP BY STEP
Using a fairly thick mash, achieve a 
single infusion mash temperature of 
153 °F (67 °C). Hold at this tempera-
ture for 60 minutes. Start lautering by 
raising mash temperature up to 168 
°F (66 °C), then hold for ten minutes. 
Sparge with enough water to collect 
about 6.5 gallons (24.6 L) of wort and 

boil for 60 minutes. Add the hops as 
stated in the recipe. 

Upon completion of the boil, chill 
the wort to 63 °F (17 °C), pitch a 
healthy count of yeast and oxygenate 
thoroughly (if using a liquid strain). 
As fermentation slows, you may allow 
the temperature to rise up to 68 °F 
(20 °C) to ensure completion. Total 
fermentation time should be about 
one week so the yeast has time to 
clean up its off-flavors. Drop tempera-
ture to 45 °F (7 °C) and add dry hop. 
Wait two days then keg and carbonate 
to 2.6 v/v or bottle.

DENNY’S GENERIC  
WEST COAST IPA
(5 gallons/19 L, extract  
with grains)
OG = 1.069  FG = 1.012
IBU = 72  SRM = 12  ABV = 7.5%

INGREDIENTS
7 lbs. (3.2 kg) golden dried malt extract
1.5 lbs. (0.68 kg) crystal malt (60 °L)
16.5 AAU Chinook hops (60 min.)  

(1.25 oz./35 g at 13.2% alpha acids)
6.8 AAU Cascade hops (5 min.)  

(1 oz./28 g at 6.8% alpha acids)
12 AAU Centennial hops (0 min.)  

(1 oz./28 g at 12% alpha acids)
2 oz. (57 g) Cascade Cryo® hops  

(dry hop)
Wyeast 1056 (American Ale), White 

Labs WLP001 (California Ale),  
Imperial Yeast A07 (Flagship), or  
Lallemand BRY-97 yeast

¾ cup corn sugar (if priming)

STEP BY STEP
Heat 3 gallons (11.4 L) of water in 
your kettle and add the crushed crys-
tal malt in a muslin bag. Submerge 
the grains in the water and steep until 
the temperature reaches about 160 
°F (71 °C) Remove the grains, you can 
gently squeeze the grains to get most 
of the liquid out. Off heat add the 
dried malt extract and add water to 
have 6.5 gallons (24.6 L) wort. Bring 
wort to a boil. Follow all-grain recipe 
for remaining boil, fermentation, and 
packaging instructions.

NOTES FROM DENNY:
You can substitute a different “char-
acter” malt for the crystal, like Munich 
or Victory®. You can use all pale malt. 
You can use Magnum or Warrior® hops 
for bittering. For a more traditional 
West Coast IPA, avoid tropical fruit 
hops. For a more modern take, go crazy 
with hops like Citra® or Mosaic®. This 
is a style you can customize to your 
liking as long as it’s crisp and bitter.
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Harking back to high school biology class, diploid 
cells contain two sets of chromosomes while 
haploid cells only contain one.
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In the simplest of terms, 
hybridization (in the 
context of yeast) is a 
technique where you 
combine the genetic 
material of two different 
yeast strains to produce 
a genetically different 
offspring, a hybrid.

et’s take a second to picture this: 
You’ve decided to brew a lager 
this week. After all the time and 
effort of purchasing ingredients 

and spending a full day brewing, it’s 
now fermenting and all you’re getting 
is sulfur coming out of the airlock. 
Yuck – definitely not what you were 
hoping for! Alternatively maybe you 
want to try a brut IPA and you want 
it dry, so you’re thinking of using a 
saison yeast, but the last thing you 
want is all that phenolic flavor over-
powering the hop character. Or on the 
flip side, you want to produce a saison, 
but you’re concerned about using a 
yeast strain with diastatic capabilities. 
(Saccharomyces cerevisiae var. diastat-
icus is a common saison strain that 
secretes glucoamylase enzyme that 
breaks down dextrins and is seen as 
a contaminant in most instances.) If 
only your favorite lager strain didn’t 
produce H2S, or your saison strain 
didn’t produce phenolics, or didn’t 
have diastatic capabilities! This may 
sound like a brewer’s sci-fi dream, but 
it’s surprisingly not! All three of these 
strains exist today. The interesting 
thing is all these strains are not classi-
fied as genetically modified organisms 
(GMOs) (there is no splicing or dicing 
of genetic material) and they are not 
packed blends of two different strains. 
These are true genetic hybrids. All cre-
ated through hybridization — breeding 
techniques that can develop novel 
strains with selectable traits. An option 
to solve some pesky brewing concerns. 
But what are hybrid yeast strains and 
how are they developed? 

In the simplest of terms, hybridiza-
tion (in the context of yeast) is a tech-
nique where you combine the genetic 
material of two different yeast strains 
to produce a genetically different off-
spring, a hybrid. This is not new tech-

nology, but it is newer to the brewing 
industry. In the past, hybrids were most 
commonly seen in the wine industry. 
This has to do with the differences be-
tween brewing and wine strains. Wine 
yeast strains are typically diploid cells. 
Now if you can stretch your memory all 
the way back to high school biology, 
you may remember that diploid cells 
have two sets of chromosomes. When 
cells go through sexual reproduction, 
the diploid cell will split its paired set 
and create haploid cells. A haploid cell 
only has one set of chromosomes. Two 
haploid cells will create a new diploid 
cell (which will come back to the full 
two sets of chromosomes and will be 
a 50/50 mix of genetic material from 
each haploid cell). This is an easier pro-
cess for scientists when creating hybrid 
yeast strains.

Brewing strains on the other 
hand are a bit difficult to work with. 
Why? Well, first they’re not diploids. 
Brewer’s yeast is polyploid, meaning 
there are more than just two sets of 
chromosomes in each cell and second, 
they’re poor at sporulating. This is due 
to brewers historically, and probably 
unknowingly, getting rid of strains 
that sporulate. Since brewers rely on 
consistency, if a yeast wasn’t working 
as planned (potentially hybridized) 
they would switch strains to a fresh 
propagation and would throw out that 
yeast. Also, yeast cells sporulate when 
they are stressed out. Brewing yeast 
strains have been spoiled in nutritious 
wort for years. Thus, over generations 
and generations of these factors, brew-
ing yeasts have pretty much lost the 
capability to sporulate altogether. But 
this doesn’t mean that it’s impossible 
to create a hybrid yeast strain that is 
good at fermenting in brewing envi-
ronments. It’s just more complex, and 
scientists have found that brewing 
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Recreating our favorite strains . . . 
with a twist

YEAST HYBRIDS
BY BRITTNEY CHRISTIANSON 
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strains that are closer genetically to wine or Champagne 
strains (e.g. saison strains) tend to be easier to work with. 

There are two common methods to produce hybrids. One 
method is adaptive evolution; this is where scientists place 
yeast cells into an environment that they will eventually 
adapt to. However, this can take between 100–200 gener-
ations (as it uses evolution for survival of cells), which is a 
slow and time-consuming process. The other method used 
to create these hybrid strains is called selective breeding. 
Selective breeding is the process of selecting parent strains 
to breed together, to then produce offspring that contain 
specifically selected and more desirable characteristics. 

Typically, when yeast cells want to create more yeast 
cells, they will go through asexual reproduction. This is what 
brewers are most used to — one yeast cell yielding clones or 
genetically identical offspring (i.e. mother yeast cell budding 
a daughter yeast cell). For the selective breeding technique 
to work, the cells must undergo sexual reproduction. This 
is when two cells mate, or in other words, when the genetic 
material between the two parent cells mix and produce 
more genetic diversity in their offspring. For a cell to un-
dergo sexual reproduction, instead of asexual reproduction, 
the cells need to be under a stressed environment to induce 
sporulation. According to Jessica Swanson, the Lead Devel-
opment Scientist and Beverage Unit Manager at Renaissance 
Biosciences, low nitrogen and poor sugar source media is 
used to stress the cells out. Swanson explained that the 
reason these “cells produce spores is to survive stressful 
conditions. When these spores find themselves in a more 
favorable environment, they will produce cells (germinate), 
which may then undergo sexual reproduction to create a 
new generation of hybrid cells that are more genetically 
diverse allowing them to potentially be better suited in their 
new environment.”

When the two distinct spore isolates are put together, 
they will eventually mate. The mating process will take 
around 1–4 hours to complete. The spores (haploid cells) 
will release mating factors (pheromones) to induce the 
hybridization events. The cells will start growing in the di-
rection of the other cells, which is referred to as “shmooing” 
— one of my favorite scientific phrases! This elongation of 
cells will allow them to join or fuse together, and eventually 
the genetic material of the two spores will mix to create a 
new diploid cell; a.k.a. the new hybrid cell.

So now we have a new hybrid diploid cell, let’s call it an 
equal 50/50 mix of genetic material from each parent. What 
if you only wanted a specific trait from one of the strains, 
but wanted the rest of the genetic material to be that of the 
other selected strain? Let’s break it down in a basic example. 
Say you have Strain A (a good brewing strain, with strong 
attenuating abilities) and you have strain B (a wild strain 
with aromatics that you wish Strain A had, but not a good 
fermenter). If these went through sexual reproduction and 
produced a simple hybrid (50/50 mix of each), you now have 
50% Strain A’s genetic material and 50% Strain B’s genetic 
material. But this isn’t what you’re looking for as the 50% 
of Strain B may cause this hybrid to be a poor fermenter. 
Preferably, the ideal strain would be >99% Strain A (brewing 
strain), but still have that 1% technical yeast trait (in this ex-
ample, the sensory profile) from Strain B. To accomplish this, 
the process of backcrossing needs to occur. 

Backcrossing requires multiple rounds of breeding 
the first hybrid strain back with one of the original parent 
strains until the hybrid has all the desired traits. In the case 
of this simple hybrid example, the 50% Strain A/50% Strain 
B hybrid will be backcrossed with the original brewing 
strain (Strain A) over and over again. The first hybrid was 
50/50, but after a second round the new hybrid would be 
75%/25%, the third would be 87.5%/12.5% and so on. This 
process is done until the daughter strain has all the desir-
able brewing traits along with the one specific trait (in this 
example: sensory profile) of Strain B. Once it reached that 
>99%/<1% ratio, it’s officially a fully functioning, true genetic 
hybrid strain that is ready to be brewed with!

There are countless possibilities out there when you 
start looking at the potential of yeast hybridization. Accord-
ing to Jessica Swanson, a wide variety of selectable traits 
can be targeted when developing hybrids. Some examples 
are “increasing or decreasing attenuation, flocculation, fer-
mentation kinetics, specific flavors and aromas, stress toler-
ance, temperature profile, and enzyme activity to just name 
a few.” But the end goal doesn’t always have to be so specific 
and only about explicit traits. Lance Shaner, Co-Owner of 
Omega Yeast, provided another perspective of hybridization 

Creating hybrid brewer’s yeast requires sexual reproduction of cells, the pro-
cess of which is seen here. But pushing brewer’s yeast to reproduce sexually 
is not an easy task.

After the first round of sexual reproduction, the new yeast strain would be 
considered a hybrid, but may not perform in the way brewers want. It often 
takes roughly eight rounds of backcrossing events to reach the goal. 
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techniques, “You can go after targeted traits. But sometimes, 
instead of always having an end goal in mind, you can 
go through an exploratory process with no bias involved.” 
Maybe one of those initial 50/50 hybrids or other percent 
of genetic mix could turn out to do something unique and 
great?! The possibilities are endless.

The brewing and homebrew communities are continually 
pushing boundaries and bringing new, innovative ideas for-
ward. Hybrid yeast strains not only solve potential brewing 

problems (as listed in the introduction) but can open new 
doors for some fun experimentation. That’s always been the 
beauty of brewing — sometimes it’s about trying to recreate 
a specific beer and sometimes it’s about trying something 
new to see how it goes. Or in the words of Lance, “Let’s just 
see what happens!”

If you are interested in learning more about the strains 
listed in the introduction of this article, find them here: 

1.	Renaissance Yeast – offers a full portfolio of hydrogen 
sulfide preventing wine and cider yeast

2.	Omega Yeast – Gulo Ale (Irish ale x French saison) and 
Saisonstein (Belgian saison x French saison)

3.	Lallemand Brewing – Farmhouse Hybrid Saison-Style 
Yeast 

A special thank you to Jessica Swanson and Renaissance Bio-
sciences for providing amazing amounts of research and in-
formation on the topic of hybridization techniques, along with 
supplying the graphics for this article.

Backcrossing requires multiple rounds of breeding the 
first hybrid strain back with one of the original parent 

strains until the hybrid has all the desired traits.
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BY JOHN BLICHMANN

Selecting the size and design of your brewhouse 
has huge implications for the type of brewery you 
are looking to implement. 

After the business plan 
is mostly solidified 
sizing your brewhouse 
system is simple math.

hat may seem like a 
straightforward decision, 
selecting a brewhouse, is 
probably the most difficult 

decision of starting a brewery. This 
is second only to, “Should I start a 
brewery?” My company, Blichmann 
Engineering, has helped hundreds of 
brewers answer this same question 
over the years and it is a pleasure to 
share our collective experiences with 
you. At the end of the day, selecting 
a brewhouse forces you to do the re-
search into all aspects of your brewery 
planning and that means a smoother 
start to your new business. 

Speaking of business: You are no 
longer a homebrewer, so you’ve got 
to change your mindset. Your first 
focus should be to make your busi-
ness profitable. As a brewer you’ve 
likely got favorite styles you love to 
brew. And while it is important to 
have variety on tap, don’t lose sight of 
brewing what your customers want to 
buy.  Make sure to have those styles 
readily available. I’ve seen several 
brewers stubbornly turn a blind eye 
to consumer trends and preferences 
and lose business because of it. I’m 
not saying you need to fill your tap 
list with trendy styles, but keeping a 
lighter beer and a trendy style or two 
on your list will be a wise decision for 
your bottom line.

So how big of a system do you 
need? That is ultimately driven by 
your business plan. If you don’t have a 
business plan, you’d better get one in 
the works pronto. Your bank is going 
to expect one and it is the best way 
to learn in advance if you have a solid 
plan to make a profitable brewery. 
Business plans are living documents 
that encompass your market study, 
the niche you intend to serve, growth 
plans, financing, competition, and 

personal financial goals. I can’t stress 
enough how important cash flow is 
to a small business, especially in the 
start-up phase. The business plan can 
help you early in the planning phase 
know how much cash you’ll generate, 
how much you need to borrow, and 
that ultimately defines the affordabil-
ity and profitability of your brewhouse.

After the business plan is mostly 
solidified sizing your brewhouse sys-
tem is simple math. In fact, I’ll provide 
a link to my company’s online cal-
culator later in this article. Let’s get 
started going through the key factors 
in your business plan that affects your 
brewhouse size.

One of the first decisions is 
whether you intend to operate as a 
taproom only, wholesale distribution 
only, or a combination. Wholesale-only 
breweries in the nano-size, 5-BBL 
and below, are fairly uncommon 
since you’ve got to sell a lot of beer 
to make enough profit to justify the 
investment. But some folks just want 
to keep things simple, forego the has-
sles of retail staffing and just want to 
brew; have their beers on tap some-
where and put a little money in their 
pocket. Nothing wrong with that, but 
do go in with eyes wide open. 

Taprooms are much more the 
nano norm as you’re selling all the 
beer at retail prices — but with that 
comes a lot of cost of retail space 
and staffing. As a perspective, you’ll 
get about 200–220 pints per BBL net 
yield. Typical retail price for a pint 
is $5–$7 = $1,000–$1,500 per BBL. 
Typical wholesale price for that same 
BBL is about $500. All that said, most 
taprooms also sell a small portion of 
their kegs to outside accounts, not so 
much for additional profit, but for ad-
vertising to draw in new clientele.

Another absolutely vital part of the 

W
Digging into the details

BREWHOUSE  
CONSIDERATIONS
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business plan is the market study. This doesn’t need to be 
a difficult task. If you’ve got other breweries in your com-
munity, what size systems do they have? How often do they 
brew each week? How much beer do they sell each week? 
How seasonal is their business? What are their best-selling 
styles? Other things can simply be observed. Do they offer 
guest taps? How often do their style offerings change? Do 
they have a kitchen or schedule food trucks? Do they make 
hard seltzer? Offer wine or liquor? If you do have a lot of 
local competition, what are you going to do differently to 
draw in customers? And this can be more than just beer 
related. If you don’t have another brewery in your area, find 
a community similar in size and demographic to yours, and 
go visit there. Brewers are more likely to give specifics if 
you’re not in the same locale.

Another factor that isn’t talked about enough is what 
your personal goals are. Not everyone wants to be the next 
Bell’s Brewery. Some want to supplement their day-job 
income and sell beer to local restaurants. Some just want 
to replace their current income doing something they are 
passionate about. These are perfectly valid reasons to start 
a brewery but they will affect the brewhouse you choose.

Finding your niche is also important and this, too, af-
fects the brewhouse that’ll work best in your business. Will 
you brew lots of styles and always offer something new 
for your customers every few days? That will shift you to a 
smaller system and more frequent brewing. Looking for a 
few flagship beers and also planning to distribute some of 
your production? That’ll drive you to a bigger system. Will 
you brew and decorate to a specific theme? German lagers, 
sours, U.K. beers, Belgians, heavy metal, Sinatra? Those also 
affect your brewhouse and cellar tank sizing.

Some final words of wisdom to help you size your sys-
tem is reminding you that there is a whole lot more to 
owning a brewery/taproom than brewing and cellaring. I 
call that the business of running the business. Alcohol and 
Tobacco Tax and Trade Bureau (TTB) reporting, finances/
banking, purchasing and bills, IT and point-of-sale systems, 
equipment maintenance, managing and hiring staff, web 
traffic and other advertisements, growth planning, working 
the taproom, tours and customer events, etc. Unless you 
plan to hire a brewer out of the gate, only plan to brew 
three days a week maximum. That’ll leave the other three 
days for the rest. And a day to rest . . . maybe.

Now that you’ve got the bulk of your plans together, we 
at Blichmann Engineering have built an online calculator 
to help you size your system (link after this paragraph) and 
it will give you recommendations for the types and quanti-
ties of cellaring tanks you’ll need. There may be others out 
there to explore that I am unaware of, so if you do find an-
other please use them and compare. Be sure to consider at 

least one bright tank for clarification and carbonation. Most 
nanobrewers keg their beer, but many serve from bright 
tanks, or do so only for their flagship beers to cut down on 
keg washing and filling. https://www.blichmannengineer 
ing.com/tankplanner/index/index

I recommend running a number of scenarios, particu-
larly growth scenarios, so you ensure you’ve got enough 
room in your facility for cellaring expansion. Also note that 
the cellaring equipment is almost always the bottleneck 
in a brewery. While it is certainly not recommended for na-
no-sized systems, you can always run your brewhouse 24/7 
to turn out a lot of batches per week, but your fermenters 
are already working 24/7. So you will need to keep that in 
mind at this point.

Once you’ve sized your system you’ll need to select the 
power source. 7-BBL on down, electric is a great choice. 
Quiet, efficient, and the ventilation needs are fairly low . . . 
one of the biggest issues we run into with electric systems 
are their power requirements. They consume a lot of power, 
(roughly 4 KW–12 KW+) and you’ve got to make 100% sure 
your building can provide that. Most electric utility com-
panies will consult with you about power that is currently 

available and also what can be run to the building if it 
isn’t currently available. Don’t trust your realtor or building 
owner at face value . . . or a residential electrician. In all 
cases, be sure to get power needs written into any pur-
chase or lease contract. The other common choice, where 
adequate electric power is not available, or just too expen-
sive, is natural gas. Be sure to choose an industrial- 
type burner with an enclosed burner box. Open-flame type 
burners generate a lot of heat in the brewery and can be 
difficult or impossible to get permitted for operation. Again, 
discuss your needs with the utility company and they can 
let you know if the building can support this.

Now that you have an idea about the size of your sys-
tem and power source, there are a couple types of brew-
houses out there these days. The traditional “skidded” 
systems include the boil kettle, mash tun, and hot liquor 
tank all pre-mounted to a stainless steel frame. All the 
interconnect plumbing is hard-piped to each tank, chiller, 
pumps, and so on. A platform is provided for access to the 
top of the vessels. The benefits of this type of system are 
that all tanks are plumbed and ready to go. Operation 
doesn’t involve moving hoses between tanks and pumps. 
And they have that cool “pro” look to them. The main draw-
back is the high price and the inflexibility to modify the 
plumbing if you want to use a different process. They also 
have a learning curve to know which valve does what.

The other common type of system is individual tanks 
that are either floor-mounted or on a stand and intercon-
nected with hoses. Since they are relatively short vessels, 

Another factor that isn’t talked about enough  
is what your personal goals are.
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no platform is needed. The benefits are a significantly 
lower price tag, flexibility in operation and layout, and they 
are much easier to move into your facility as individual 
pieces. The learning curve for a homebrewer is easy since 
they are plumbed and operated in a familiar way. The only 
real drawback is manipulating hoses during the brew day. 
But some manufacturers offer a hose valve manifold to 
somewhat mimic the hard-piped systems, yet maintain the 
flexibility of a hose-connected system.

Most manufacturers offer systems with insulation jack-
ets. Some offer single wall, non-insulated vessels as well. 
While insulated mash tuns, as well as heat-exchange recir-
culating mash systems (HERMS) and recirculating infusion 
mash systems (RIMS) are the norm in homebrewing, they 
are largely unnecessary for any system over 2-BBL. The 
large size of the vessels retain heat much better and tem-
perature drop over an hour is no more than 1–2 °F (0.5–1 
°C). Insulation does help keep the brewhouse a little cooler 
but that is normally not a major issue. And it is nice to have 
the sidewalls cooler for burn prevention. But that does 
add cost to your system. In either case, step mashing and 
RIMS/HERMS systems are unnecessary as they are carry-
overs from small homebrewing systems. Today’s malts don’t 
benefit from step mashing, so save that time and money to 
invest elsewhere in your business.

Lastly, don’t forget about the other equipment that is 
vital to select upfront. They are also highly dependent on 

your system size. A glycol chiller or temperature-controlled 
fermentation room is key to successful fermentations. Work 
with a reputable company with good local support that 
sells a product with a reputation of reliability. Going cheap 
here can be the most expensive mistake you’ll ever make. 
Again, plan for growth. If you’re planning to keg the bulk 
of your beers, a keg washer is a definite time saver. It also 
provides a consistent high-quality cleaning and sanitizing. 
Water is a key ingredient, so be sure you’ve factored in 
water treatment, storage, and potentially a reverse osmosis 
(RO) system if your local water is difficult to treat. If you 
plan to crush your own malts, a quality grain mill is a must. 
While you can buy most malts pre-crushed, the advantage 
of having your own mill is consistency of crush, as the 
crush will vary somewhat between malt suppliers. If you’re 
only milling specialty malts you can get by with a high-end 
homebrew mill, but there are a couple mills on the market 
that are tailored for nanobrewers and are much more eco-
nomical than large commercial mills.

Wrapping it all up, selecting the right system for your 
needs really is heavily based on your business plan. And the 
key factors there are being honest with yourself about how 
often you can realistically brew each week, carefully assess-
ing your market potential, factoring in affordability with the 
cash you expect to generate each month, and determining 
what you hope to achieve by owning a brewery. Get these 
right upfront and you’re setting yourself up for success!
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’m proud to say that as of 2021, 
I’ve been brewing for twenty years. 
I spent the first decade of those 
years producing kits and bottling in 

flip tops. I read about all-grain brew-
ing processes for longer than I’d care 
to admit prior to moving away from 
extract kits. Once I attended my first 
homebrew club meeting I made the 
jump to all-grain. Tired of washing bot-
tles and bottling, I promptly made the 
jump to kegging and haven’t looked 
back. Bottling is still my least favorite 
brewing-related activity. I installed 
my first kegerator in 2014 (pictured 
on right), as an under-counter install. 
Keeping the tower cool was a chal-
lenge, since this kegerator didn’t have 
anything in place to do so. Relying only 
on convection led to many a foamy first 
beer dispense. I put my engineer brain 
to work to ponder several options. 

Several were recently published 
in the November 2020 BYO “Advanced 
Brewing” column; two options men-
tioned are having a forced air fan, and 
a glycerol (glycol) recirculating pump. 
I’m here to tell you there’s another op-
tion that is easy to build, inexpensive, 
and solid state. I built a copper pipe 
heat sink that keeps my beer lines and 
tap faucets chilled. The copper wire 
and pipes conduct heat away from the 
tower and taps to the fridge’s chilling 
system. From there the heat is trans-
ferred to the refrigerant system. I’ve 
been through three iterations to get 
to what I’m presenting here. Each has 
improved on the last in terms of cool-
ing capability and results.

Copper has a high heat transfer 
coefficient, and we’ll be using that 
physical property to our advantage. 
See the following table for the ther-
mal conductivity of other materi-
als. Given the ubiquity of copper in 
plumbing and wiring, it’s an ideal 

choice for this project. Over the many 
years my heat sinks have been in 
operation, I have yet to observe any 
corrosion of the copper despite the 
moisture often present on the fridge 
surfaces. I credit the low tempera-
tures slowing the oxidation reaction.

Material
Thermal 
Conductivity 
(W/m*K)

Stainless Steel 304 14.4

Steel 59

Aluminum 236

Copper 401

Silver 428

There are a few things to keep in 
mind when starting a project like this. 
First, you want the mass of the cold 
side (attached to the fridge evaporator) 
to be larger than that of the warm side 
(up the tower). This will help ensure 
the net movement of heat away from 
your faucets. The second is to allow 
room for all of your tap lines. In this 
project I only have two 5-mm ID (3⁄16-
in.) vinyl lines, so the inner diameter 
of a 1-in. trade-size copper pipe allows 
them to fit nicely. Note that they don’t 
fit with the compression fittings on, so 
plan accordingly.

PROJECTS
BY GREG PATERSON

•	 Kegerator with tower- 
mounted faucets

•	 5 ft. (1.5 m) ½-in. copper pipe
•	 6 in. (40 cm) 1-in. copper pipe
•	 (5) ½-in. copper elbows
•	 (1) ½-in. copper tee
•	 (1) 1-in. to ½-in. branched tee
•	 Zip ties
•	 Zip tie mounts
•	 12 in. (30 cm) 14-gauge  

copper wire

Tools and Materials

KEGERATOR  
TOWER COOLING
An alternative chilling system

The system I came up 
with is a copper pipe 
heat sink that keeps 
my beer lines and tap 
faucets chilled.
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PROJECTS

3. CUT AND BUILD THE EVAPORATOR SIDE
The copper apparatus can be pre-assembled and fixed 
in place using adhesive zip tie mounts. Additional metal 
connection between the evaporator and the copper piping 
could improve the heat transfer as well; you don’t want to 
sub-cool the copper or have condensation freeze like it can 
on the fridge components. I didn’t solder the joints when 
assembling as the zip ties hold it in place securely. This also 
allows me to add more copper to the cold side in the future 
if I see fit. With the components in hand, you’ll also need a 
copper pipe cutter and wire cutters for trimming the zip ties. 
I started from the evaporator side and dry fit my elbows and 
tees to get my pipe lengths. Cut, dry fit, measure, and repeat. 
I stopped at the reducing tee, as the riser is the last thing 
to install. Here is a rendering of my design, adjust yours as 
needed for your kegerator.

2. MEASURE AND DESIGN 
Noting that my evaporator is off center, I designed the cop-
per rectangle accordingly, and slightly undersized compared 
to the footprint of the evaporator. The top of the rectangle 
tees up, elbows to the tower opening, and connects to the 
branched tee adapter where my beer lines plumb into the 
kegerator’s tower. 

1. MAKE SPACE
My kegerator came with a forced air fan, which I didn’t find 
worked well and added extra noise. It also had a storage 
rack that I removed. You should also decide whether you 
want to store your CO2 inside or outside your refrigerated 
space. I prefer to keep it externally for a few reasons. It al-
lows for more space for kegs and bottles. Additionally, the 
CO2-tight seals and threaded fittings of the tank and regula-
tor won’t be subject to low temperatures.

1

2

3
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6. COMPLETING THE CIRCUIT
The last step is to add some copper wire that wraps around 
both shank barbs with the excess (again more mass on the 
colder side) stuffed into the open pipe end. This last bit 
helps to keep the faucets cold.

If you live somewhere with lots of humidity, you may see 
condensation on your faucets on warm days, but that just 
means your beer is cold. Since the faucet is still exposed to 
room temperature air, it will still be warmer than the beer, so 
you can expect a bit more foam in your first pint.

There you have it. Tap those kegs and have a brew! 

5. INSTALL BEER LINES AND SHANKS
Once in place I added some tower insulation and ran my 
beer lines. Of the three kegerators I’ve owned, I’ve never 
found one with adequate insulation, so I usually add a bit 
extra to the sides and on top of the shanks. Plumbing pipe 
insulation works well for this, and comes in several different 
diameters, allowing a snug fit. 

4. MEASURE, CUT, AND INSTALL THE RISER
Once I had the reducing tee in place I fed my 1-inch pipe up 
through the tower to determine its length. Remember for 
all these pipes that they insert into the fittings to various 
degrees, so always account for that. The 1-inch copper stops 
short of the faucet shank barbs. The riser pipe is dropped in 
from above and sockets into the reducing tee. See the adja-
cent image of the copper heat sink installed on evaporator.

4

5

6
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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

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

CALIFORNIA
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
4000+ 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
San Luis Obispo   
(805) 781-9974
www.docscellar.com
Supporting craft fermentation since 1982.

HOP TECH HOME 
BREWING SUPPLIES
6398 Dougherty Rd. Ste #7 & 8
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.

MOREBEER! & MOREWINE! (Concord)
995 Detroit Ave. Unit G
Concord 94518 
(925) 771-7107
fax: (925) 671-4978
srconcord@moreflavor.com
www.morebeer.com
Absolutely Everything! for Beer-Making

MOREBEER! & MOREWINE! (Los Altos)
991 N. San Antonio Rd.
Los Altos 94022 
(650) 949-BREW (2739)
srlosaltos@moreflavor.com
www.morebeer.com
Absolutely Everything! for Beer-Making

MOREBEER! & MOREWINE! (Riverside)
1506 Columbia Ave. #12
Riverside 92507
(951) 779-9971 fax: (951) 779-9972
srriverside@moreflavor.com
www.morebeer.com
Absolutely Everything! for Beer-Making

MOREBEER! & MOREWINE! 
(San Leandro)
2315 Verna Court
San Leandro 94577
(510) 351-3517
srsanleandro@moreflavor.com
www.morebeer.com
Absolutely Everything! for Beer-Making

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.

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 
Supplies. Ingredients, Equipment, Brew-
on-Premises and Classes. CO2 Fills. 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  
(303) 680-8898
www.thebrewhut.com
Beer, Wine, Mead, Soda, Cheese, 
Draft, & CO2 refills, Hands On 
Education Department —  
WE HAVE IT ALL!

LIL’ OLE’ WINEMAKER
516 Main Street
Grand Junction 81501
(970) 242-3754
Serving Colorado & Utah brewers since 
1978

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. In-store brewery w/tap featuring 
beers from Phantom Brewing Co.

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!

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!! 

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
CHICAGO BREW WERKS
14903 S. Center St., Unit 107
Plainfield  60544
(815) 531-5557
Brews@chicagobrewwerks.com
www.chicagobrewwerks.com
Huge selection of grain, hops, yeast and 
equipment! Brewery and taproom on
site! Show your homebrew club member-
ship card for 10% off brewing
ingredients! 

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. 

IOWA
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
BREWER DUDE HOMEBREW SUPPLY
211 E Seventh St
Lexington  40508
Phone: 888-337-3137
Email: team@brewerdude.com
​Web: brewerdude.com
We are Open, call for current hours

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.
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HOMEBREW DIRECTORY
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.
85 Andover St.
Danvers  01923   
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 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 D
Holland  49424  
(616) 399-0017
www.brewersedgehomebrew.com
email: brewersedge@gmail.com
Your Local Homebrewing & 
Winemaking Supply Shop...get the Edge!

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.

MISSOURI
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 35 years of great products and 
great customer service. One Stop Shop-
ping for all your Beer, Wine, Spirits and 
Cheese Making Supplies.

NEBRASKA
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
EARTH EAGLE BREWINGS
175 High St.
Portsmouth 03801 
(603) 767-8235
www.aghomebrewsupply.com
alex@eartheaglebrewings.com
Fromerly A&G Homebrew Supply
Quality supplies for beer and winemaking 
at home. CO2 exchanges, kegging equip-
ment. Cheesemaking, gifts, books. Friendly, 
expert service and great prices. Plus, Earth 
Eagle Brewings merch and 4-packs!

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.

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 North-
ern Tier since 1991. Extensive line of kits, 
extracts, grains, supplies and equipment.

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
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 serving all home brewers’ & 
winemakers’ needs! Come visit for a real 
Homebrew Super Store experience!

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!)

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.

LABEL PEELERS BEER & 
WINE MAKING SUPPLIES, INC.
636 S. Walnut St.
Ravenna  44266
(330) 678-6400 
info@labelpeelers.com
www.labelpeelers.com
Guaranteed lowest shipped price to 
your door. Free Wine and Beer Making 
classes. Hours: Mon–Fri 10 am–7 pm; 
Sat & Sun 10 am–5 pm.

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, Suite 146
Tulsa  74133    
(918) 461-2605
store@highgravitybrew.com
www.highgravitybrew.com
Take the pain out of Propane with our 
Electric Brewing Systems.

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!
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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 forty 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.

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
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!

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!

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 CAROLINA
CAROLINA BREW SUPPLY
2406 Ebenezer Rd.
Rock Hill  29732  
(844)-Beer-195
carolinabrewsupply.com
sales@carolinabrewsupply.com
Beer brewing equipment, ingredients, 
books & knowledgeable staff. Discounts 
to Homebrew Clubs & AHA Members.

TEXAS
AUSTIN HOMEBREW SUPPLY
15112 N. Interstate Hwy 35 
Austin  78728 
1-800-890-BREW or 
(512) 300-BREW
www.austinhomebrew.com
Huge online catalog!

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!

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 #4
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

JON’S HOMEBREW AND 
WINE SUPPLY
1430 E. Main Ave., #1430C
Puyallup  98372   
(253) 286-7607
jon@jonshomebrew.com
jonshomebrew.com
Puyallup’s home for Home Beer and 
Winemaking supplies!

SOUND HOMEBREW SUPPLY
6505 5th Place S.
Seattle  98108  
 (855) 407-4156
info@soundhomebrew.com
soundhomebrew.com
Knowledgeable Staff. Great Selection.

WISCONSIN
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”

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.

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
GRAIN AND GRAPE PTY LTD.
5/280 Whitehall St.
Yarraville  3013    
(03) 9687 0061
www.grainandgrape.com.au
Best Homebrew Shop in Australia 4 
years running!

W. AUSTRALIA
BREWMART BREWING SUPPLIES
*Bayswater * Maddington * Rockingham 
Wholesale and Retail suppliers of Brewing 
Equipment and Ingredients. Find us at 
brewmart.com.au or on Facebook and 
Twitter.

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.
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FERRARI GROUP SRL...................................9
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FIVE STAR CHEMICALS & SUPPLY INC....9
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www.fivestarchemicals.com
support@fivestarchemicals.com

GRAINFATHER...............................................1
shop.grainfather.com
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918-461-2605
www.highgravitybrew.com
store@highgravitybrew.com

LALLEMAND INC........................................ 11
www.LallemandBrewing.com
homebrewing@lallemand.com

MOREBEER!........................................Cover 2
1-800-600-0033
www.morebeer.com
sales@morebeer.com

SPEIDEL TANK – UND  
BEHÄLTERBAU GMBH.............................. 15
shop.speidels-braumeister.de

THE VINTAGE SHOP.................................. 43
www.thevintageshop.ca
info@thevintageshop.ca

WHITE LABS PURE YEAST 
& FERMENTATION.................Recipe Cards
1-888-5-YEAST-5
www.whitelabs.com
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customerservice@wyeastlab.com
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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; supplies, 
equipment & ingredients for Beer/Wine/
Cider/Kombucha/Spirits/Vinegar/Cheese 
— all that your fermenting heart desires.

NOVA SCOTIA
BEST CASE CANADA WHOLESALE
105 Akerley Blvd., Unit K
Dartmouth B3B 1R7
bestcasediy.ca
Customer Service: 1-877-913-9463
The best homebrewing & distilling 
ingredients, kits, and equipment for 
Canadian retailers. Exemplary service 
and fast shipping. Brands include: The 
Grainfather, Still Spirits, Mangrove Jack’s, 
Coopers, and more. 

BREWHQ CANADA
brewhq.ca
Customer Service: 1-833-705-7333
Your Canadian homebrewing headquar-
ters. A large and growing selection of 
brewing equipment, ingredients, and 
original beer recipe kits. Offering free 
shipping across Canada (some conditions 
apply). Check out our Pitch & Prime Pod-
cast and Brew HQ Academy.

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.noblegrape.ca
Customer Service: 1-844-913-2739
Offering flat rate shipping across Can-
ada with 10 retail locations in NS & 
NB. Extensive selection of winemaking, 
brewing, and distilling equipment and 
ingredients since 1993. 

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.

NEW 
ZEALAND  
BREWSHOP
www.brewshop.co.nz
sales@brewshop.co.nz
Online homebrew beer supplies

SWEDEN 
HUMLEGÅRDENS
EKOLAGER AB
Bergkällavägen 28
SE-19279 Sollentuna
(+46) 8 514 501 20
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.
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LAST CALL
BY NICK TIER AND DAN LEPPOLD

This photo was taken from the hydrogen balloon 
that carried the brewer’s yeast right to the edge 
of space and back. 

The payload box, with 
the yeast sample 
safely stowed inside, 
travelled to an altitude 
of over 85,000 feet (16 
miles/25.7 km) . . .

pace is awesome. No, not physical 
space, like your yard or loft . . . 
outer space. It’s a fascinating 
environment that humans have 

been studying for hundreds of years and 
we still haven’t unlocked one billionth of 
a percent of its secrets. Like, for exam-
ple, how would the conditions in space 
impact brewer’s yeast and its ability to 
make beer? Now I’ve got your attention.

I’m a history teacher, while my friend 
Dan Leppold teaches science, and we 
like combining science and brewing. Last 
fall, Dan and his students were given the 
opportunity to send experiments into 
space as part of a group called Edge of 
Space Missions, based out of Fort Collins, 
Colorado. They were allotted a 2.71-lb. 
(1.23-kg) payload weight that would ride 
a hydrogen balloon into space. Yes, you 
can take a balloon into space.

Our students engineered the 
payload box to survive the trip and 
dreamed up experiments to go in the 
box for the March 2020 mission. Nat-
urally, being a brewer, I asked Dan if 
there was room in his payload to send 
some yeast into space. I was curious if 
the conditions in space would affect the 
yeast and, let’s face it, I could say that I 
brewed a “Space Beer” (which needs to 
be said with a sci-fi twang to it). After 
some convincing, he finally agreed.

The harsh conditions in space would 
cause a liquid yeast package to expand 
and burst, so I chose Lallemand Notting-
ham yeast because it is vacuum packed 
and has almost no liquid in the pack. We 
put an 11-gram sachet in the payload 
and kept another from the same produc-
tion lot here on Earth as a control. 

The payload box, with the yeast 
sample safely stowed inside, travelled 
to an altitude of over 85,000 feet (16 
miles/25.7 km) — above almost all of 
our atmosphere. It was subjected to 
intense radiation, very cold tempera-
tures exceeding -40 °F (-40 °C), and 
almost-complete vacuum conditions. 

The camera onboard captured some 
stunning images of the Earth’s curvature, 
atmosphere, and the blackness of space. 
The highest speed registered by the 
balloon was 100 mph (160 km/hr) in the 
upper atmosphere where there is no air 
to slow it down. The balloon terminated 
and fell to earth, landing over 40 miles 
(64 km) from the launch site into a very 
friendly farmer’s field.

When we got the payload back, the 
brewing began. I wanted to brew some-
thing that would allow any differences 
in fermentation to be obvious, so I chose 
a very light English golden ale with 
Challenger and Galaxy hops because, 
well, Space Beer! I brewed a 10-gallon 
(38-L) batch, split it between two fer-
menters and pitched the yeast directly 
into the wort without rehydrating. After 
12 hours, both space yeast and control 
were bubbling away. After 5 days, they 
both hit a final gravity of 1.009. 

About two weeks later, my home-
brew club, Bruclear, organized a “socially 
distant,” semi-blind tasting of the beers. 
Tasters were poured a sample of each 
without knowing which was which and 
asked to identify any differences. Shock-
ingly, 93% of tasters (13/14) agreed 
there was a difference between the 
beers. The consensus was the Space 
Beer had some elements of a stressed 
fermentation and was harsher than the 
control. Personally, I was amazed. I did 
not expect there to be a difference, let 
alone one this stark. 

What happened? We can’t be 100% 
sure, but our hypothesis is that either 
temperature, pressure, radiation, or a 
combination of all three affected the 
yeast, probably causing enough to die 
off to create a stressed fermentation. 
The microbiologists in the club think 
pressure and gamma radiation are the 
most likely, but we’ll have to conduct 
more experiments to be sure. I guess 
we’ll have to send more yeast into 
space! Cheers! 

S
To the edge of our world and back
SPACE BEER
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THE CONVENIENCE  
YOU WANT,  

AT A PRICE YOU 
WOULDN’T EXPECT.

Any brewing system is an investment,  
it’s the quick return that counts.

Our skid-mounted brewing systems 
are designed for flexibility, engineered 
for performance, and built for growth –  
because scale, quality, and speed make all 
the difference.

5BBL - 15BBL 
Capacities

Multi-vessel 
Configurations

Manifold 
System

Semi- or Full 
Automation

AVAILABLE IN

GAS

ELECTRIC

STEAM

SKID-MOUNTED BREWING SYSTEMS

blichmannpro.com
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WYEASTLAB.COM           PROUD PRODUCT OF HOOD RIVER, OREGON           ©2020 WYEAST LABORATORIES, INC.

Elevate the quality of your homebrews with 

Wyeast Premium Liquid Yeast. One-of-a-kind 

Activator Smack-Packs™ double as a yeast 

viability test and proven quality control - allowing 

your craft brewing skills to ascend to new heights.

BE A
PIONEER.
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