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32 BREWING PRIORITIES

FOR BEGINNERS

Novice homebrewers often get bogged down by recipe
details and looking to ingredients to improve the out-
comes while overlooking details in the process of cre-
ating great beer. With a decade of brewing experience
behind him, Stephen Stanley reviews the things he now
wishes he had spent more time focusing on when he
first started brewing.

by Stephen Stanley

38 FROMJUICY TO CRAZY HAZY

What is it that makes New England IPAs hazy,and how
can you improve the stability of that haze? It all comes
down to the raw materials — including the grain bill,
hops, and yeast selection.

by Dr. Pattie Aron

46 ADIYWORTHA CLOSER LOOK
After building a three-kettle electric HERMS, this en-
gineer realized that his brewing space needed a major
upgrade as well. With extra time on his hands due to
the pandemic, an old storage shed was turned into a
brewery, and that was just the beginning. This home-
brewery is one you'll have to see to believe.

by Adam Wirth

52 TAPPING INTO MAPLE BEERS

Many a homebrewer has tried to maximize flavor contri-
butions from maple syrup and come up short. This deli-
cate sugar is one of the most difficult to brew with. But
don’t give up! There are many approaches to brewing
maple beers, and just as many tips on how to hold onto
that maple character until your beer fills the glass.

by Derek Dellinger
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Monitor and control fermentation while you’re
at the beach, office, playing golf, fishing,
kayaking, or catching up with friends.

Already using the Grainfather Conical
Fermenter? Get the NEW Conical Fermenter Pro
Controller and install it to your current unit!

Available to homebrewers through your local retailer or online at:

shop.grainfather.com
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Maple Imperial Stout. .. ....... 57
8 wmaL P P
The timing of last issue’s “Techniques” column couldn’t have
been better for one reader who was perplexed why his origi- Maple Amber Lager........... 57

nal gravity was reading low in recent batches.

12 HOMEBREW NATION
Nobody expects to get injured while brewing, but accidents
happen. Learn how to reduce potential for injuries. Plus: The
four noble hops from Europe and the latest news, products,
and events.

16 REPLICATOR
When one of the icons of the craft beer movement was called
upon by his hometown to help with a fundraiser, he and the
brewery he helped found stepped up with an iconic beer.

24 I8 TIPS FROM THE PROS
The mash isn’t the only step in the brewing process where

pH plays a critical role. We asked two pro brewers about the
ideal post-boil pH and how closely it should be monitored.

20 MR.WIZARD
All-grain brewers know it takes a few minutes of mixing to
get the mash temperature to stabilize. But how about mash
pH? The Wizard also offers advice on wort aeration tempera-

24 omemome RECIPE STANDARDIZATION

One of the more popular craft beer styles, witbiers, were EXTRACT EFFICIENCY: 65%

actually an extinct family of beers that were resurrected by (i.e. — 1 pound of 2-row malt, which has

one man. Learn the history of this resurrected style and tech- a potential extract value of 1.037 in one

niques to crafting your own quality witbier. US gallon of water, would yield a wort
of 1.024.)

58 TECHNIQUES
Adding fruit, spices, or other flavorings to beer is common- EXTRACT VALUES
place for homebrewers and craft brewers alike, but there are FOR MALT EXTRACT:

many ways to go about extracting the flavor. liquid malt extract
(LME) = 1.033-1.037

6' ADVANCED BREWING dried malt extract (DME) = 1.045
Oxidation and the effects of staling on beer is one of the POTENTIAL
great frustrations of brewers.John Palmer lays out the root EXTRACT FOR GRAINS:
causes and things we can do at different stages of produc- 2-row base malts = 1.037-1.038
tion to minimize this problem. wheat malt = 1.037

6-row base malts = 1.035

64 PRroJECTS Munich malt = 1.035
While there are several ways a homebrewer can measure the Vienna malt = 1.035
level of beer left in a Corny keg, most of them have short- crystal malts = 1.033-1.035
comings. Here is an inventive new way to digitally keep track chocolate malts = 1.034
of keg levels with minimal fear of sensor failure. dark roasted grains = 1.024-1.026

flaked maize and rice = 1.037-1.038
72 LASTCALL
One of the great things about modern technology is our ability =~ HOPS:
to connect with like-minded individuals no matter where they We calculate IBUs based on 25% hop
live. Two homebrewers thousands of miles apart connected utilization for a one-hour boil of hop

over their interest for brewing with candy cap mushrooms. pellets at specific gravities less than
9 Y cap 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.

67 Reader Service Gallons:

68 Homebrew Supplier Directory We use US gallons whenever gallons are
. mentioned.

71 Backyard Hop Directory
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New England IPA
The juicy, hazy, and
aromatically hoppy beer
continues to be the
rave among craft beer
lovers. While it is now
omnipresent in the mar-
ketplace, it is still a dif-
ficult style to brew well. Learn from
the master of style Gordon Strong
how to do it right. https://byo.com/
article/neipa-style-profile/

MEMBERS ONLY

Brewing With
Maple
No matter where
you live, maple
syrup can be
included in your
lineup of brewing
ingredients. For
tips on making
the most of this
addition to your beer, we talked
to three professional brewers who
know how to handle their maple
brews. https://byo.com/article/tips-
from-the-pros-brewing-with-maple/

10 Tips For Beginners
Whether you're
just starting
out or helping
a friend or
family member
get into the
hobby, here
are 10 simple

tips/reminders that all brewers can

abide by in their preparation and
execution. https://byo.com/
article/10-tips-for-beginners/

LOX-less Malts

While still

a fairly rare

commodity,

one way to

reduce staling

for beer that
may not be consumed fresh is to
use base malts where one of the
chief culprits, the lipoxygenase or
LOX enzymes, of the staling process
have been bred out of them. https://
byo.com/article/lox-less-malts-
their-impact-on-staling-and-head-
retention/

MEMBERS ONLY

* Digital membership is required to
view. Sign up for a 14-day free trial
membership at byo.com
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BREWING WATER ADJUSTMENTS YEAST TECHNIQUES & LAB SKILLS

ONLINE BOOT CAMP ONLINE BOOT CAMP
with John Palmer with Dr. Chris White and Kara Taylor
FEBRUARY 26,2021,1 PM TO 5 PM (EASTERN) MARCH 5,2021,1 PM TO 5 PM (EASTERN)
ALL-GRAIN BREWING ESSENTIALS HOMEBREW EXPERIMENTS
ONLINE BOOT CAMP ONLINE BOOT CAMP
with John Palmer and John Blichmann with Drew Beechum and Denny Conn
MARCH 26,2021,1 PM TO 5 PM (EASTERN) APRIL9,2021,1 PM TO 5 PM (EASTERN)
RECIPE FORMULATION ONLINE BREWERY START-UP
BOOT CAMP ONLINE BOOT CAMP
with Brad Smith with Steve Parkes, Audra Gaiziunas, and Matthew McLaughlin
APRIL 30,2021,1 PM TO 5 PM (EASTERN) MAY 21,2021,NOON TO 7 PM (EASTERN)

EACH ONLINE BOOT CAMP WILL BE LIVE, INTERACTIVE,AND WILL BE RECORDED
SO ATTENDEES CAN ALSO WATCH THE VIDEO AFTER THE EVENT.

byo.com/bootcamps
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KEEP AN EYE ON THE MILL GAP
| am writing to thank you for the “Techniques” article “Points
Off?” (January-February 2021) written by Denny Conn and Drew
Beechum. | had been having trouble with my gravity points
and was not sure what the problem was. | had never previously
really had any issues other than being off a point or so in my
brewing. The last few that | did went progressively lower and |
was not sure of the problem. | chalked it up to error on my part.
After reading the article, one of their mantras hit me: Know your
crush! | had changed over from a homemade two-roller mill to
a Monster Mill. After reading this article | went to check my mill
and | could see with my eye that the gap had opened up consid-
erably. | set the gap back to where it belongs and am waiting to
try it out. I'm sure this was my problem — thanks to Denny and
Drew for giving me the direction to look.

Calvin Neubaum ¢ via email

Author Drew Beechum responds: “Calvin, if the pain of my long-term
failure to check my crush in a meaningful way helped you avoid the
same problem, then I'm happy to have lived and written about it!
Remember folks, gradual change — creeping change — can hurt you
before you know it!”

CANDY CAP MUSHROOMS
I really enjoyed reading the article “Brewing with Mushrooms”
(December 2020) and am glad people are reading about the
benefits of umami in their beers. There isn’t much information
out there about mushrooms in beer and it was great reading
about someone working with fungi.

| am a homebrewer living in Mendocino, California, and
stumbled into an opportunity to brew with candy cap mush-
rooms after attending a meeting of the Foggy Coast Brewers
in 2018 and tasting an excellent candy cap-infused barleywine
made by Jeff Neumeier. As it turns out, there are quite a few for-
agers in the area and it wasn’t long before | managed to acquire
some of these incredible mushrooms. (Read more about my story
in this issue’s “Last Call” on page 72).

One thing | wanted to point out is that the author of the arti-
cle makes no distinction of subspecies of candy cap mushrooms.
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Adam Wirth is an Engineering Manager at
Ford Motor Company, holding degrees in
Mechanical and Automotive Systems Engi-
neering. By day, he leads the development
of suspension and frame components. By
night, he is an automotive junkie, fabricator, and avid
homebrewer. Adam started homebrewing in 2017 by
walking into his local homebrew shop declaring, “How do
| make beer?” Between then and now, he has progressed
his brewing knowledge and brewing techniques and cus-
tom-built much of his homebrew equipment. He enjoys
creating recipes in a wide range of styles and collaborat-
ing with his local homebrew club in Belleville, Michigan.
You will never find an empty tap at the Wirth house!
In his first piece for BYO, Adam shares pictures and
details about the homebrewing equipment and space he
built to house Zonut Brewing Co. beginning on page 46.

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 pas-
sion for fermentation led her to conduct
graduate research in wine chemistry and brewing sci-
ence. Formerly, Pattie was the Senior Hop Chemist in the
Applied Brewing and Research team at MillerCoors, now
MolsonCoors. She currently manages Rahr Malting’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.
Starting on page 38, Pattie digs into the science be-
hind why New England IPAs are hazy, and what brewers
can do to create a consistent, persistent haze.

Stephen Stanley’s first homebrewing
challenge was to reproduce Kloster Wel-
tenberger’s Barock Dunkel after a trip to
Germany. He’s still working on it ten years
later. He is a founding member and Edu-
cation Chair of the Aurora City Brew Club in Aurora, Col-
orado. Steve is a Lean Six Sigma Black Belt, an engineer,
and a process geek. His love is German beers, from the
classic Pilsners to the sour wheat beers of northeastern
Germany. A native Kentuckian, Stephen won a silver
medal at the Great American Beer Festival for his Ken-
tucky common with Wade Malsen, then Head Brewer of
Ironworks Brewery.

As a frequent commenter on homebrewing forums,
Stephen sees those new to the hobby all too often focus
on their recipes and overlook their process. On page 32,
Stephen lays out what beginners should focus on if great
beer is the goal.
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www.lallemandbrewing.com

FERMENTATION RANGE ~ ALCOHOL TOLERANCE
15 to 22°C (59 to 72°F) 13% ABV

FLOCCULATION ATTENUATION
High Medium to high

LALBREW BRY-37™ premium yeast was specifically
selected from the Siebel Institute Culture Collection
for its ability to deliver high quality ales. Its neutrality
allows for the flavor and aromas of hops and malts
to shine through, making LALBREW BRY-97™ a top
choice for American West Coast Style Ales.
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My understanding is the Lactarius rubidus we get on the West
Coast is significantly more potent than the L. fragilis that can be
found in other parts of the country.
Thanks again for a great article and recipe. Maybe now oth-
ers will be encouraged to work with fungi.
Drew Jackson ¢ Mendocino, California

Story author Derek Dellinger responds: ‘Ahh, that’s a good obser-
vation. To be honest, | haven’t found much commentary on the dif-
ferences between the American varieties, so | had not heard that L.
fragilis was considered less potent. From what I've seen, L. rubidus
is almost always what you'll find online if you're buying them dried,
so for most brewers taking the safe and easy way of acquiring the
mushrooms, this is likely what you'd end up with anyway. (L. rubi-
dus is what we used in the beer we brewed at Kent Falls Brewing
Co. as well). Most online purveyors seem to be based in California
or the Pacific Northwest, where the L. rubidus variety is prevalent.
It is probably good to know that the L. fragilis is considered less
potent, though, in case you are taking the step of foraging for these
(one more consideration to keep in mind amongst the many others,
for foragers).

“Maybe worth noting also is that there is at least one other
variety/subspecies called L. camphoratus, which is most commonly
found in Europe and Asia, but from what I've read can also be

found in the Northeast of the U.S. as well. That variety is described
as having a more “curry-like” character rather than maple syrup. |
haven’t seen it sold online in the U.S., but for any European brew-
ers out there, they may find themselves with a different result if
they’re sourcing locally”

THANKS, GORDON!
| have tried three new styles this year (in 2020) all because
of the “Style Profiles” in the magazine, and have been pretty
chuffed with the results. | would go so far as to say that Gordon
Strong’s series of style guides are my favorite aspect of the
magazine, so a big thank you to Gordon and to BYO for making
them a continuing feature.

Neil Andrew e via email

We second your opinion that Gordon’s columns are tremendous. It’s
great to hear they are inspiring homebrewers to try new styles, too!

WRITE TO BYO

Have a question about something you've seen in BYO? Want to

show off your latest DIY homebrewing gear or recipe? Write to

us at: edit@byo.com, find us on Facebook: www. facebook.com/
BrewYourOwn, Instagram: @brewyourownmag, or reach out to

us on Twitter: @BrewYourOwn. &vo)
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IDEAL FOR FARMHOUSE OR SAISON TYPE BEERS

« Produces ester/fruity notes with a soft phenolic character
- High-attenuation capacities to create dry beers

Refreshingly light, fruity and
tart with raspberry juices
and Sencha Green Tea.

www.ldcarlson.com
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BEGINNER’S BLOCK

BY DAVE GREEN

IMPORTANCE OF SAFETY

hile homebrewing isn’t exactly

one of the more dangerous hob-
bies in the world, hazards do abound:
Emergency room visits from a shattered
glass carboy, scaldings, hair set on fire,
electrocutions, back thrown out, etc.
The good news is that these are not
common, and with some common sense
and a few simple homebrewery SOPs
(standard operating procedures), these
can be further minimized.
1) Limit your consumption — Just
because you’re making a lot of beer,
doesn’t mean you should be simulta-
neously consuming a lot (especially if
you’re driving somewhere afterwards!).
During my short stint as an assistant
professional brewer, we never had a
beer on brew day until the last kettle
was drained. When we saw the trub at
the bottom of the kettle, we did what
we called the trub dance, then went and
poured ourselves a pint. It makes the
cleaning process a little more palatable.
| still (for the most part) adhere to that
to this day. Many homebrewers will
wait until all clean up is done before
having a drink, which | admire. I'm not
that disciplined.
2) Closed-toed shoes are a must — |
probably should say pants here too, but
at the bare minimum, brewers should
be wearing closed-toed shoes while
brewing. Boots or other waterproof
(or at least water resistant) shoes are
preferred. A little boiling wort/liquid
spilled on your bare skin is extremely
painful. The same goes for whenever
you are handling glass carboys: Wash-
ing, moving, or simply carrying while
empty. Dropping a glass carboy (empty
or full) can have life-changing conse-
quences if you're in sandals or flip-flops.
3) Wear a good pair of brewing gloves —
| always recommend wearing brew
gloves whenever transferring, opening/
closing valves, changing connections,
scrubbing down kettles, or any other

12  MARCH-APRIL 2021

process where your hands are apt to
touch hot, caustic, or acidic things.
They're not expensive and a good pair
lasts years (mine are twelve years old
and still in good shape). To me they're
essential to all beer brewers.

4) Simple electrical and gas consider-
ations — Each carries their own risks but
a few rules can eliminate most safety
risks. When it comes to propane and nat-
ural gas, keep outdoor (high-powered)
burners outside or in well-ventilated
spaces indoors. | have heard reports
from a homebrewer who sustained car-
bon monoxide poisoning when using his
burners in a finished garage with a side
door open. That’s not ventilating . . . two
doors open with a fan blowing air out-
side one of them is ventilating.

ALLDIY electrical builds should be
reviewed and approved by a certified
electrician. But even if you are simply
plugging in a pump for a liquid transfer,
you need to make sure all electrical
components near your homebrew setup
are protected by a GFCI (ground-fault
circuit interrupter). Stand-alone GFCI
plugs can be purchased at hardware
stores and are not expensive. If you ac-
cidentally spill a bucket of water onto
your pump, the GFCI will protect you
from electrocution.

5) Minimize heavy lifting — The recent
push towards brewing indoors has been
a major upside for homebrewers’ backs.
Brewing and fermenting in the same
space means a lot less hauling of large
volumes of wort/beer. Add in the assis-
tance of a pump(s), and pretty much all
heavy lifting can be minimized if you
plan well. Don’t try to be a hero ... be
smart and be safe.

6) Zero bottle bombs — A bottle bomb
is simply a bottle of beer that explodes
... hopefully not close to anyone. It
sends glass shards flying at high veloc-
ity in all directions (and causes a mess).
For those that bottle their beers, there

BREW YOUR OWN

are five main causes of bottle bombs:
Using the wrong bottle types, bottling
too early, a miscalculation in priming
sugar, unwanted microorganisms, or a
phenomenon known as hop creep. Your
standard 12 oz. (355 mL) crown-cap
bottle is suitable for all beers except
highly carbonated ones. If you are going
for a Belgian tripel at say 3.5 volumes
of carbonation, you should opt for Bel-
gian-style or Champagne-style bottles.
Also, make sure the beer is fully fer-
mented and has had time to settle prior
to bottling. The yeast should not be fin-
ishing primary fermentation in the bot-
tle (unless you're an advanced brewer
and this was in fact your intention).

| always recommend using a trusted
priming calculator and that you double
check all your work. Then it’s a classic
instance of: Measure twice, add once.
If using a sugar other than glucose or
sucrose, such as honey or maple syrup,
make sure you are taking into consider-
ation what percentage sugar by weight
they actually are (although this is more
often a source of under carbonation).

Poor sanitation is a common cause
of bottle bombs. Be sure you follow a
regimented cleaning and sanitation pro-
tocol for things like fermenters, racking
canes, and reused bottles. Finally there’s
hop creep. To prevent this you can either
not get super aggressive with dry hops
on beers you plan to bottle or give the
beer extra time in the fermenter. | per-
sonally say about 4 oz. (113 g) or less
dry hops per 5-gal. (19-L) for beers you
plan to bottle.
7) Protect Your Eyes — Finally, be smart
about eye protection. If you're running
beer line cleaner (a harsh caustic)
through your taps, protect your eyes
from possible spray. If you're using
a counter-pressure bottle filler, wear
some face protection. Weak bottles can
fail under higher pressures and, just like
with bottle bombs, send shards flying.



THE NOBLE HOPS OF GERMANY

here are four hops varieties that
T are considered noble . .. but what
makes them noble? Basically it simply
implies that they were the hop vari-
eties that are old-school. They were
the ones monks and brewers from
continental Europe were using during
the Middle Ages to flavor and preserve
their fermented brews. There are four
varieties from Germany (and now the
Czech Republic) that are known as
the noble hops: Hallertau, Saaz, Spalt,
and Tettnang. They are named after
the region where they were grown,
the lone exception being Saaz, whose
region is now known as Zatec, which is
the Czech name for the area formerly
known as Saaz. These fours varietals
share many traits in common such as
low alpha acid content and a strong
aroma profile. They, or at least their
slightly modified descendants, are still
popular these days, especially among
brewers of traditional continental-style
lagers and ales.

HALLERTAU

Found in Bavaria in the southeast part
of Germany, Hallertau is located just
north of the city of Munich. It has a
long tradition of growing hops and
Hallertau hops date back too far to
even find their genetic origin. Haller-
tauer Mittelfrueh is the classic Hal-
lertau hop varietal but unfortunately

due to its susceptibility to disease it
was nearly wiped out. According to the
Oxford Companion of Beer, its acreage
was reduced to just 1.5% of total hop
acreage of Hallertau by 1990. But due
to the surge in craft beer and their
need for quality aromatic hops along
with improved farming techniques,
Hallertau Mittelfrueh has roared back.
It, along with its descendent Hallertau
Tradition, continue to be the backbone
of many Bavarian-style ales and lagers.
Its complex aromatics of earth, spice,
and citrusy nectar means that it will
often be added near the end of the boil
or after the boil by brewers.

SAAZ

Traveling northeast from Hallertau, you
will cross the border into the Czech
Republic, where just west of Prague
and north of Pilsen you'll find the well-
known hop region known as Zatec
(Saaz is the German name), home of
Saaz hops. Just like with Hallertau hops,
Saaz hops are too old for geneticists to
dissect its origins. Because this region
was once part of the German empire,
Saaz are often still considered a German
noble hop. Saaz hop aroma has come
to define the aromatic profile of Bohe-
mian-style Pilsners, with its decidedly
spicy and earthy oil components. Also
having suffered from disease problems,
new disease-free clones have been pro-

duced, which have helped boost yields
of this hop.

SPALT

The region just to the northwest of Hal-
lertau is the slightly lesser-known hop
region of Spalt. According to the Oxford
Companion of Beer, this region has been
growing hops since at least the 14th
century and was the first region to re-
ceive the German “seal of hop quality.”
Spalt hops display a mildly spicy note
and are often associated with the hop
profile of traditional Dusseldorf alt-
biers. Spalt hops are considered to be
in the Saaz family genetically.

TETTNANGER

Travel southwest from Spalt, out of
Bavaria and into the neighboring Ger-
man region of Baden-Wurttemberg of
southwestern Germany to find the last
noble hop region of Tettnang. Hops
have been cultivated here since about
the mid-1800s according to the Oxford
Companion of Beer. The namesake hop
varietal takes the name Tettnanger and
is often considered a very close match
to Saaz hops in its profile, although it
can take on a slightly more fruity or
citrus quality, depending on the grow-
ing and harvest conditions. Just like
Spalt, it is from the Saaz family and
weissbiers can often be found with a
Tettnanger hop profile in them.



@ NEWS

WHAT'S
NEW

BREWER’S BEST®
KOMBUCHA KITS

A new series of kombucha recipe
kits by Brewer’s Best® allows
homebrewers to craft their own
flavored kombucha at home.
Each kit comes with the ingredi-
ents to craft one gallon (3.8 L) of
fresh kombucha and is available
in four flavors: Blackberry, hemp,
passion fruit, and raspberry. Note that these kits do
not include a SCOBY for fermentation, which needs
to be purchased separately from a supplier. SCOBYs
are not included since they can be reused time and
again and don’t need to be started fresh each time.
First time making kombucha? Each kit comes with
its own detailed, step-by-step instructions for a suc-
cessful batch the first time and every time.
http://brewersbestkits.com/kombucha.html

MANGROVE JACK’S
HOPHEAD ALE

Fans of the hazy, juicy style of
IPA have a new strain of dry
yeast to try out. Mangrove Jack’s
has recently released a new
strain in their lineup, M66 Hop-
head Ale. As the name implies,
the yeast is ideal for hop-forward
beers. Its combination of esters and increased ar-
omatics from enzymatic activity means this strain
should work well with New England, hazy, and
fruit-forward IPAs. It exhibits medium attenua-
tion and high flocculation. Learn more at https://
mangrovejacks.com/collections/craft-series-yeasts/
products/m66-hophead-ale-yeast-10g

BREWSCOUT

Needless to say, 2020 re-
shaped the current beer-
scape and how we as craft
beer fans (and makers)

make our selections. A new
e-commerce platform called
BrewScout has launched that
caught our attention. They
don’t actually sell beer ... but act like a match-
maker, by pairing beer consumers with breweries
that are compatible based on the consumer’s palate
and the brewery’s lineup. If this sounds like some-
thing you may be interested in, check out www.
facebook.com/brewscoutapp/
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A THIOL TEST FOR BEER FINALLY APPROVED
The sulfur-containing class of compounds known as thiols have
become synonymous with the tropical fruit aromas of New
World hops. But they have remained shrouded in mystery due
to their extremely low concentrations (ng/L) and highly reactive
nature, making them difficult to assay. Using a technique used
in the wine world, a team from the Research Institute for Beer
and Beverage Analysis out of Berlin, Germany greatly increased
sensitivity and tweaked the testing process in order to find
what they were looking for . .. a way to reliably assess thiol
levels in beer. Hopefully it's time to see what we’ve been miss-
ing. https://pubs.acs.org/doi/abs/10.1021/acs.jafc.0c06305

Upcoming Events

ALL-GRAIN BREWING ESSENTIALS
ONLINE BOOT CAMP WITH JOHN
PALMER AND JOHN BLICHMANN
MARCH 26, 2021
This four-hour live online workshop covers
all you need to know to successfully make
great homebrews using both traditional and
newer all-grain brewing techniques. How to
Brew author John Palmer and equipment guru John Blichmann will

take you through the all-grain process from milling, mashing, and

sparging before going into the boil. https:;//byo.com/bootcamps/

HOMEBREW EXPERIMENTS ONLINE
BOOT CAMP WITH DREW BEECHUM
AND DENNY CONN APRIL 9, 2021
Learn 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 walk you through how to properly
conduct your own experiments at home. https://byo.com/bootcamps/



ENTER YOUR g

deadline is:
May 11th, 2021
Entry forms and
competition rules are
available online at:
www.winemakermag.com/
I N TH E competition

Enter your best in one of the
three mead categories:

TRADITIONAL MEAD

FRUIT MEAD
Sponsor: Moonlight Meadery

The world’s largest
competition for HERB AND SPICE MEAD
hobby winemakers Sponsor: Ancient Fire Mead & Cider
BEST OF SHOW MEAD AWARD

Sponsor:

And also:
HARD CIDER OR PERRY

Questions? Contact us at: Battenkill Communications
5515 Main Street « Manchester Center, VT 05255
e-mail: competition@winemakermag.com ph: (802) 362-3981 ext. 106

winemakermag.com/competition

GOT BREWING
QUESTIONS?

The Homebrewer’s
Answer Book

Direct from the pages of Brew Your Own
magazine, this comprehensive collection of
questions and answers from our popular
“Mr. Wizard” department offers advice for
both the novice and the advanced hobby
homebrewer — and everyone in between!
Covering nearly every situation a
homebrewer could encounter, this 432-
page guide is the perfect reference for

any amateur brewer. Fully indexed and
organized by themes. Find answers to your

questions and fixes to your problems fast.

Available at better brewing
supply retailers and bookstores

Order your copy now for just $14.95
online at

brewyourownstore.com

or by calling 802-362-3981 ext. 106
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REPLICATOR

BY DAVE CLARK

DEAR REPLICATOR, My wife and | went to Las

Vegas, Nevada to visit her brother a few years ago. While waiting on our wives
to finish one of their shopping sprees, my brother-in-law and | ducked into the
nearest bar. On tap was Stone Brewing Co.’s Pataskala Red X IPA. One sip and |
was hooked: Big hop nose with a caramel malt backbone to help support all those
hops. But due to some work being done on our home, my brewery was out of ser-
vice for an extended period. Now I'm ready to brew again and I'd like to share this
seasonal brew from Stone with all my friends. Please help with a clone recipe.

hat does a small town in cen-

tral Ohio have in common
with one of America’s biggest and
most successful craft breweries? The
answer is Greg Koch. Based out of
Escondido, California, Stone Brewing
Co. is currently listed as the ninth
largest craft brewery in the United
States. Its co-founder and craft beer
pioneer, Greg Koch, came from a
modest upbringing in rural Pataskala,
Ohio, a town located about 30 miles
east of the capital city of Columbus.
As a former high school band member
in Pataskala, Koch was involved with
music long before beer became his
calling card.

In 2015, the town was trying to
pass a school levy to save extracur-
ricular activities, including band. One
enterprising student had an idea and
wrote a letter to Koch at Stone Brew-
ing Co. The letter asked Koch if there
might be something he could do to
influence a positive outcome for the
upcoming levy vote. Remembering
his days as a band student at the
local public high school, Koch made
a promise that his company would
brew a beer dedicated to the citizens
of Pataskala ... if they would pass the
levy. The promise also stipulated that
100% of the profits would go directly
to the school’s extracurricular pro-
grams. To make a longer story shorter,
the levy passed, the beer was brewed,
and the extracurricular activities
were saved.

But there was more to this story,
especially when it came to those
who take an interest in beer and the
brewing processes. A new, somewhat
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Rob Sturgill
Williamsport, Pennsylvania

revolutionary malt played a key role in
ensuring this story’s happy ending.

Stone’s brewmaster at the time,
Mitch Steele, had just heard about
a brand new malt from the German
maltsters BestMalz called Red X®@.
With a diastatic power of over 200
°Lintner, (35 °L is the bare minimum
for a base malt to be considered
“self-converting”) this malt could be
used as 100% of a beer’s grist. The
malt’s claim to fame was that it could
deliver a bright red hue that was ap-
pealing, hard to achieve otherwise,
and somewhat unusual.

For years, brewers seeking to craft
a red-hued beer often struggled to
find the right combination of malts
that would deliver the desired color
without ending up with a cloyingly
sweet beer. BestMalz claimed that Red
X® would deliver both the beautiful
red hue and the rich malty character
sought after by brewers without the
heavily sweet character. In the eternal
words of Van Halen, the best of both
worlds. Under Steele’s guidance, one
of Stone’s brewers, Kris Ketcham, took
the lead on developing the recipe that
was to eventually become Pataskala
Red X IPA. It was a fairly straightfor-
ward process and malt bill considering
that Red X® is the only malt used in
the beer.

The real complexity of what Kris
came up with was found in the hop-
ping schedule, which includes a heavy
dry-hopping schedule with Mosaic®,
Cascade, and Amarillo® hops. The re-
sult was a noticeably citrus-forward
aroma/flavor combination, rounded
out with notes of biscuit and toffee on

BREW YOUR OWN

the palate derived from the Red X®
malt. Pataskala Red X IPA was unlike
anything on the market at the time. ...
and still a rarity for that matter.

The beer’s deep crimson color
and brilliant clarity is an instant
conversation starter. Tiny, off-white
bubbles provide a creamy mouthfeel
due to the generous helping of hops
throughout the brewing process.
Astringency-free, the beer finishes
crisp, as one would expect from a 75
IBU IPA. An excellent palate cleanser,
Pataskala Red X IPA pairs well with
red meat of any kind, spicy food like
Thai or Mexican, or with deep fried
delicacies. It is recommended to serve
the beer at 38 °F (3 °C), preferably in a
nonic glass, that will help preserve the
beer’s dominant citrus hop notes.

Pataskala Red X IPA was intended
to be a “one-off” to help the folks in
Koch’s original hometown ... but what
followed was an overwhelming re-
sponse for more. The beer was added
to the seasonal lineup for a period of
time, and is currently being reborn to
reappear in the Stone Classics series,
the brewery’s rotating series of Stone
Brewing Co’s classic beers.

The key to replicating a beer of
this nature is to use the freshest hops
possible and, as always with hop-for-
ward beers, minimizing oxygen uptake
during dry-hopping, transferring, and
packaging processes. With five ounces
(142 g) of dry hops and another four
ounces (113 g) added during the
brewing process, the hops are every
bit as important as the integral Best-
Malz Red X® malt to brew this beer
correctly. Prost!



STONE BREWING C0.'S
PATASKALA RED X IPA CLONE

(5 gallons/19 L, all-grain)
0G=1.068 FG=1.012
IBU=74 SRM=15 ABV=7.3%

INGREDIENTS
15 Ibs. (6.8 kg) BestMalz Red X® malt
8.3 AAU Magnum hops (first wort hop)

(0.65 0z./18 g at 12.7% alpha acids)
15.4 AAU Mosaic® hops (15 min.)

(1.28 0z./36 g at 12% alpha acids)
4.3 AAU Cascade hops (15 min.)

(0.65 0z./18 g at 6.6% alpha acids)
15.4 AAU Mosaic® hops (0 min.)

(1.28 0z./36 g at 12% alpha acids)
4.3 AAU Cascade hops (0 min.) (0.65

0z./18 g at 6.6% alpha acids)
5.2 AAU Amarillo® hops (0 min.)

(0.65 0z./18 g at 8.0% alpha acids)
2.56 0z.(73 g) Mosaic® hops (dry hop)
1.28 0z. (36 g) Amarillo® hops (dry hop)
1.28 0z. (36 g) Cascade hops (dry hop)
White Labs WLPOO7 (Dry English Ale),

Wyeast 1098 (British Ale), or

LalBrew Nottingham yeast
%4 cup corn sugar (if priming)

STEP BY STEP

Using 0.9 gts. of water per pound

of grain (2 L/kg), mash in at 148 °F
(64 °C), rest for 60 minutes or until
conversion has been achieved. In-
crease temperature to 165 °F (74 °C)
for 5 minutes to halt the conversion
process. Considering the thick mash,
you can achieve this by infusing boil-
ing water. Recirculate your wort for
10-15 minutes or until clear. Begin
your lautering process as you sparge
to collect 6.5 gallons (24.5 L) while
adding your first wort hop addition.
Boil for 60 minutes and add the sug-
gested hops during the last 15 min-
utes and at the end of the boil. Yeast
nutrients and a kettle fining such as
Irish moss or Whirlfloc can be added
too. After the boil, give the wort a
long stir to create a whirlpool, then
let settle for 15 minutes.

Chill wort rapidly to 68 °F (20
°C), pitch your yeast and oxygenate.
Ferment at 72 °F (22 °C) until final
gravity is reached and clear of dia-
cetyl (10 to 14 days is standard). Re-
move from yeast and add your dry

hop additions to the fermenter. Let
sit for 3 days. Chill the beer then
rack into kegs and carbonate to 2.4
to 2.5 volumes or a touch higher if
you intend to hand bottle from the
keg. Otherwise, prime and bottle
condition.

STONE BREWING C0.’S
PATASKALA RED X IPA CLONE

(5 gallons/19 L,

extract with grains)

0G=1.068 FG=1.012
IBU=74 SRM=15 ABV=7.3%

While it may be hard to mimic the
color and character of Pataskala Red
X without a majority BestMalz Red
X® base malt, we can try to mimic the
color and toasted character with some
playful substitutions. If you can utilize
a partial mash in your setup, then

go with as much Red X® as you can
while proportionally cutting back on
the Munich extract and Carafa® malt.

INGREDIENTS
3 Ibs. (1.36 kg) extra light dried

malt extract
3.5 Lbs. (1.6 kg) Munich dried malt extract
3 0z.(85 g) Carafa® Special Il malt
8.3 AAU Magnum hops (first wort hop)

(0.65 0z./18 g at 12.7% alpha acids)
15.4 AAU Mosaic® hops (15 min.)

(1.28 0z./36 g at 12% alpha acids)
4.3 AAU Cascade hops (15 min.)

(0.65 0z./18 g at 6.6% alpha acids)
15.4 AAU Mosaic® hops (0 min.)

(1.28 0z./36 g at 12% alpha acids)
4.3 AAU Cascade hops (0 min.)

(0.65 0z./18 g at 6.6% alpha acids)
5.2 AAU Amarillo® hops (0 min.)

(0.65 0z./18 g at 8.0% alpha acids)
2.56 0z.(73 g) Mosaic® hops (dry hop)
1.28 0z. (36 g) Amarillo® hops (dry hop)
1.28 0z.(36 g) Cascade hops (dry hop)
White Labs WLPQOO7 (Dry English Ale),

Wyeast 1098 (British Ale), or

LalBrew Nottingham yeast
%4 cup corn sugar (if priming)

STEP BY STEP

Heat 2 gallons (7.6 L) of water,
adding the Carafa® Special malt in
a muslin bag and submerge while
the water heats up. Once the tem-

perature reaches about 165 °F (74

°C) remove the grains, giving a gentle
squeeze to the bag. Increase tempera-
ture to near-boiling before turning off
heat and adding the malt extract plus
another gallon (3.8 L) of water. Stir con-
tinuously until all extract is dissolved.
Put the pot back on heat, add the first
wort hops, then raise to a boil. Boil for
60 minutes and add the suggested hops
during the last 15 minutes and at the
end of the boil. After the boil, give the
wort a long stir to create a whirlpool,
then let settle for 15 minutes.

Chill wort rapidly to 68 °F (20 °C).
Add water to achieve a total fermenter
volume of 5.5 gallons (20.82 L). Follow
the all-grain recipe for fermentation and
packaging instructions.

TIPS FOR SUCCESS:

Since Red X® is such a unique malt
and doesn’t have a true extract equiv-
alent, brewing this beer all-grain is the
ideal way to go. However, for those
who haven’t gone to all-grain brewing
or don’t have the space to do so, the
extract recipe will give you a pretty
great IPA that will be similar in color,
even if it may lack some of the bright-
ness and malt character of the all-grain
version. Whatever you do, seek out this
specific grain and do not substitute

for something “similar” because noth-
ing on the market will get you close
enough to the character that Red X®
provides . .. at least at this time. &3
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TIPS FROM THE PROS

BY DAWSON RASPUZZI

We try to keep all kettle
pH around 5.0-5.2
This promotes protein
coagulation and lends a
crisp, clean flavor and
mouthfeel to the beers.

Cole Hackbarth is the Director of Brewing
Operations at the regional, eight-year-old Rhine-
geist Brewery in Cincinnati, Ohio. He has 14 years
of professional brewing experience and holds

a B.S. in Fermentation Science from Oregon

State University.
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HOW IMPORTANT IS
KETTLE pH?

Mash pH gets most of the attention when it comes to pH measurement, but there are
ideal pH levels at every step of the brewing process and they may get out of line after
the mash. The boil pH affects protein coagulation, hot break, and hop isomerization

(a higher pH results in a higher hop utilization, although also a harsher bitterness),
among other things. So, how important is it to measure pH during or after the boil?
We checked in with two pro brewers who know their way around lab equipment to get
their opinions on whether homebrewers should sweat over the kettle pH.

e look at mash pH more

closely than kettle pH as it

has a big impact on enzyme

activity and conversion. But
also because mash pH translates to
kettle pH consistently with a 0.2-0.3
pH drop. In fact, we don’t generally
measure kettle pH unless it’s needed
for the style (such as when we brew a
Gose or a Berliner weisse). When we
do track kettle pH it's measured at the
end of boil (which is after a 5% boil-off
rate on a 60-minute boil).

Brewing literature (including
Kunze and Briggs) states that, when
measured at room temperature, mash
pH should be between 5.2-5.6 de-
pending on style. When you hit that,
the kettle pH will be appropriate.

We try to keep all kettle pH around
5.0-5.2.This promotes protein coag-
ulation and lends a crisp, clean flavor
and mouthfeel to the beers. There is
some evidence that higher pH will en-
hance bitterness and hop utilization,
but we find it’s not significant enough
to outweigh the benefits of boiling at
5.2 pH.

We rarely acidify or deacidify in
the kettle unless we are doing a his-
toric style that used a non-traditional
malt bill or intentionally soured wort
pre-fermentation. Some lactic acid
bacteria used in “quick” or “kettle”
sours perform better if the wort is
acidified before pitching bacteria. Usu-
ally around 4.9 pH; any lower and you
start promoting diacetyl formation
and creating stability issues.

In addition to calcium sulfate/

BREW YOUR OWN

calcium chloride or calcium carbo-
nate, we use food-grade phosphoric
acid to adjust pH. It has a good bal-
ance of acidification without being too
dangerous. Sulfuric acid is stronger
but also more hazardous. Lactic acid
is also often used because of its avail-
ability and ease of use. One thing to
note with phosphoric acid — it does
release phosphates that will bind
with and precipitate calcium. So, if
you are battling low calcium concen-
trations in your water and see poor
attenuation, flocculation, or trub for-
mation, then lactic acid may be the
better choice.

When it comes to the importance
of monitoring kettle pH, what | would
say is that | think it’'s important for
each brewer to understand the com-
position of the water they are working
with, and how it impacts the beer. No
need to obsess over, but it is good to
check from time to time or if you see
haze or yeast performance issues.

Brewing water chemistry is one of
the more complicated parts of recipe
formulation and brewing. It's so much
more than just pH. You have to look at
hardness, residual alkalinity, calcium
content, and how these interact with
the other brewing ingredients. You
can go crazy trying to create the per-
fect brewing water. But just like there
is no single malt, hop, or yeast variety
that should be used in all beers, nei-
ther does perfect water exist. It is es-
sential to understand your water and
adjust it, as a tool to create exciting
flavorful beers.



Cole Corbin is the Director of Brewing Operations
at Maine Beer Company, which was established in
2009 in Freeport, Maine.
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think mash pH, pH during lauter-

ing, and pH during fermentation is

more important to monitor than

kettle pH. That said, kettle pH is
good to check to make sure things are
in line before and after the boil. We
do measure pH pre-boil and post-boil
(with an evaporation rate of about
5% for a 60-minute boil). We're in the
habit of spot checking pH through-
out our processes; we grab a sample
post-boil to record gravity, and while
we have the sample we check pH. It’s
a quick check and another data point
to verify everything is going as it
should. While we do monitor the kettle
pH, we never have needed to make
adjustments based on the results of
these samples.

Our ideal kettle pH depends on
the brand being brewed, but we typ-
ically shoot for a pH of 5.2 post-boil
when measured at room temperature
for beers that are lighter in color. Just
by the nature of the ingredients used,
the darker beers (stouts and porters)
naturally have lower pH because of

the higher amount of roasted grains.
They're typically below 5.0, in the
4.7-4.9 range. We monitor this and
look for consistency between batches.
We never acidify or deacidify in the
kettle, nor do we use acid/base to
alter pH. When pH adjustments are
necessary in the mash and sparge
phase we’ll make those using brewing
salts. Our water is fairly soft with a
total hardness of 85 mg/L CaCOs. This
means pH buffering is fairly low and
is not hard to adjust with just some
salt additions.

My recommendation is to focus on
using good-quality water first, then
start making adjustments if needed.
Monitor pH and don’t over-sparge the
grains during the lautering process.

If you are using water from your tap,
make sure you know your water profile
and treat for any chlorines found in
there. Reverse osmosis (RO) water is a
great canvas to build a water profile

if you are dealing with water high in
TDS (total dissolved solids) or that
displays other problems. &

ANVILBREWING.COM
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HELP ME, MR. WIZARD
MEASURING MASH pH

Also: Wort aeration temperature

BY ASHTON LEWIS

Suffice to say, water

pH is not very useful to
brewers because mash
pH is affected by stuff in
water AND stuff in malt.
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and beer in a bag

| LIKE TO BREW WELL-HOPPED ENGLISH-STYLE IPAS.DO | CHECK
THE pH BEFORE OR AFTER THE ADDITION OF GRAINS? WHAT pH
AM I AIMING FOR AND WHAT IS THE BEST METHOD TO ACHIEVE

THE DESIRED RESULT?

Questions about pH and its rela-

tionship to brewing are very deep.

So deep in fact, that the pH scale

was developed and introduced to
the world in 1909 by Seren Peter Lauritz
Serensen, head of the Carlsberg Brew-
ing Laboratory in Copenhagen, Denmark
from 1901 to 1938. Maltsters and brew-
ers keep a careful watch on pH because
of its influence on all biochemical
reactions.Just a shallow scratch of the
surface of this topic reveals malt color,
enzymatic activity during mashing, color
development and hop utilization during
wort boiling, trub behavior in the whirl-
pool, microbial activity in unpitched
wort and in fermented beer, and oxida-
tive and colloidal stability of packaged
beer, as examples of the myriad aspects
of how beer is touched by pH. What
follows will not be a rambling journey
down this interesting rabbit hole!

BEFORE OR AFTER?
| have been spending much more
time checking out homebrewing so-
cial media since life as we all knew it
changed in early 2020. The question
about when to adjust pH is perhaps
one of the most common questions
about this topic. | see my friend and
fellow BYO contributor, Denny Conn,
frequently posting short quips about
this question. The answer is simple;
check mash pH after malt is added and
the mash is allowed to settle for a bit.
A bit? Yeah, more on that in a bit.
Without getting bogged down into
the specifics, the pH of brewing water

BREW YOUR OWN

CHRIS BENNETT
ALFRETON, ENGLAND

tells a very incomplete story because
there are three components in water
that have a profound effect on mash
pH (calcium, carbonate/bicarbonate,
and magnesium), yet only one of the
three, carbonate/bicarbonate, affects
water pH. And that effect is not simple
because carbonate/bicarbonate is a
buffer system that opens up a chapter
in organic chemistry titled “Buffers,
Buffering Capacity, and the Hender-
son-Hasselbalch Equation”” Suffice
to say, water pH is not very useful to
brewers because mash pH is affected
by stuff in water AND stuff in malt.
When does a brewer measure mash
pH? A little bit after mashing in, of
course! Proteins, polypeptides, phos-
phates, and other organic molecules
with carboxylic acid moieties react
with calcium and magnesium and
release protons into the mash; this
lowers pH. The carbonate/bicarbonate
buffer system is also busy doing its
thing, which typically results in mash
pH being pushed upwards. Since these
reactions do not happen immediately
upon mash-in, some time is required for
the mash pH to stabilize. Like so many
things in brewing, there is no magic
time required for pH to stabilize; 15
minutes is usually long enough, but pH
usually stabilizes after about 5-10 min-
utes. In the vernacular of non-specific
direction, seasoned brewers say, “wait a
bit after mashing in to check mash pH”
Let’s assume we have mashed in
for a nice hoppy, English-style IPA. The
recipe is classic: 80% Golden Promise



malt, 15% torrefied maize (a.k.a. corn),and 5% medium crys-
tal malt. We wait for 15 minutes, and pull a mash sample.
Now what? Well if the brewer is practical, they may have a
pH meter with an electrode that doesn’t mind hot measure-
ments and the mash pH is measured. Others will cool the
mash to 68 °C (20 °C) before a measurement is taken. So,
15-25 minutes later, we have our pH value. Drats! We dis-
cover that our pH is 5.6 and we really wanted pH 5.4. Does
the practical brewer add acid? Well, that depends on the
practical brewer. This practical brewer would make a note
in the brewing log, play with the sample by determining
how much acid would be required to adjust the pH, and use
this information on the next brew. The problem that many
homebrewers have is that the next brew may be an entirely
different type of beer.

Target pH is another one of those things that depends on
what you are aiming to do. The general rule is to have a pH
in the 5.4-5.6 range (measured at 68 °F/20 °C).

ADJUSTING MASH pH

The three most common methods used to adjust mash pH
are through water salt additions, for example, by adding
gypsum (calcium sulfate) to your brewing water before the
mash, malt selection, and acid additions. Your question was
thankfully simple in that you asked for the methods, not a
deep dive into the chemistry behind the method. Basic cal-
culations are, however, required to estimate mash pH. Here
is a method for estimating mash pH:

Estimated Mash pH = (wort pH from malt COA) + (RA x 0.03)
- (% crystal malt x 0.025) - (% lightly roasted malts x 0.03) -
(% darkly roasted malts x 0.05) - (% acidulated malt x 0.01).

Residual Alkalinity (RA) = (ppm carbonate/bicarbonate in
water x 0.046) - (ppm calcium in water x 0.04) - (ppm mag-
nesium in water x 0.03).

And here is an example:

Assume the grist bill is 95% base malt and 5% crystal
malt (note this method does not have a spot for adjunct
grains), and the water contains 60 ppm carbonate/bicarbon-
ate, 120 ppm calcium, and 20 ppm magnesium. You need to

check a “COA” (certificate of analysis) of the base malt used
for this brew. That information is not always easy to find, but
for this malt let’s assume we know that the value is pH 5.9
at 68 °F (20 °Q).

RA = (60 x 0.046) - (120 x 0.04) - (20 x 0.033) =-2.70

Estimated Mash pH = (5.9) + (-2.70 x 0.03) - (5 x 0.025) =
5.7 at 68 °F/20 °C

In the example above, the predicted mash pH is higher
than the target. The options for mash pH adjustment are
water chemistry, tweaking the grist bill,and adding acid. The
equations above show the basics on using water and malt
selection to adjust pH. What about adding acids? Definitely
an effective, relatively easy,and common method, with lactic
and phosphoric acids the most common food-grade acids
used by brewers.

The general rules for these acids are that 0.66 grams of
either 88% lactic acid or 85% phosphoric acid added to 1
kg (2.2 Lbs.) of grist (“normal” mash thickness in the 3 liters
water per kg malt is assumed) will reduce mash pH by 0.1
pH units. For my non-metric friends, this translates to 0.01
ounces of acid per pound of malt in a normal mash with a
thickness of 1.4 quarts per pound.

BEER STABILITY, pH, AND DRY HOPPING

A topic that is likely to receive more attention in the near
future is the relationship between beer pH and dry hopping.
In general terms, dry hopping increases beer pH. Practical
brewers and brewing scientists have noted that the very
high dry hopping rates used for hazy IPAs have resulted in
more packaged beers with pH > 5.0. Beer pH is usually in
the 4.2-4.8 range and when beer pH gets into the 5s, oxi-
dative and microbiological stability both take a dive. One
technique that is really gaining some traction is wort pH ad-
justment after the boil to reduce pH going into fermentation
to about pH 4.8. Brewers are also using post-fermentation
acid additions to lower in-package beer pH to specifically
address oxidative stability. Thanks for the great question
about pH. Hope this information is useful in your quest for
great beer!

JOHN PALMER STATES IN HIS BOOK HOW TO BREW“YOU SHOULD NOT AERATE WHEN THE WORT IS HOT,

OR EVEN WARM.AERATION OF HOT WORT WILL CAUSE THE OXYGEN TO CHEMICALLY BIND TO VARIOUS

WORT COMPOUNDS. OVER TIME, THESE COMPOUNDS WILL BREAK DOWN,FREEING ATOMIC OXYGEN

BACK INTO THE BEER WHERE IT CAN OXIDIZE THE ALCOHOLS AND HOP COMPOUNDS PRODUCING
OFF-FLAVORS AND AROMAS LIKE WET CARDBOARD OR SHERRY-LIKE FLAVORS.THE GENERALLY ACCEPTED
TEMPERATURE CUTOFF FOR PREVENTING HOT WORT OXIDATION IS 80 °F (27 °F)”

SINCE I'M USING KVEIK YEAST (VOSS) THAT HAS AN OPTIMUM PITCH TEMPERATURE OF 102 °F/39 °C I'M A

BIT WORRIED.AM [ RISKING HOT WORT OXIDATION AT THAT TEMPERATURE?

Several years ago, | was on a panel discussion at an
annual MBAA (Master Brewers Association of the Amer-
icas) meeting held in Chicago. A question related to
general suggestions about “stuff” was lobbed to the
panel. Thanks moderator! Luckily, | waited to comment after

DIRK KISSING
ALMELO, NETHERLANDS

the other panelists offered their sage advice about stuff. This
gave me a little prep time to offer that brewers should avoid
making absolute statements, especially when it comes to
using process declarations as part of marketing. Seems like
too many brewers make statements that are later backed
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away from as things change. This question kind of falls into
that camp.

Many statements about process are often taken out of
context.John Palmer’s point about not aerating hot wort
falls under the “best practices” umbrella. No argument with
that general rule. But general rules are just that; they are
general and not intended to be absolutes. A great example
of aerating hot wort is when traditional brewers use cool-
ships and/or Baudelot coolers ... those cool looking copper
washboard things that sort of resemble an art deco urinal
that could be found at a fancy beer hall. Coolships and
Baudelot coolers (falling film chillers) expose hot wort to
air, allowing the wort to pick-up oxygen from the environ-
ment upon cooling. That’s just part of the process with these
devices,and commercial brewers who use them today for
certain specialty beers do not have special rooms that are
devoid of oxygen to prevent hot wort from being exposed to
oxygen ... although some brewer has probably done this or
will be doing it after reading this jab!

Lines in the sand aside, you may want to consider if wort
aeration is even required for what you are doing. There is a
Voss Kveik dried yeast produced by Lallemand. Not sure of
Lallemand’s general suggestions about wort aeration and
dried yeast these days, but Lesaffre Yeast (producers of the
Fermentis line of dried yeast) has been educating brewers
about when aeration is needed. As it turns out, many, if not
most, dried yeasts are propagated under conditions resulting

in lots of glycogen. This is different from how yeast grow in
a typical brewery fermentation, making the oxygen require-
ments of these yeasts different from yeast that have been
harvested from a previous fermentation or grown under
conditions that push yeast into anaerobic metabolism even
when there is ample oxygen added to the propagator; the
latter happens when the Crabtree Effect is in full-effect.

Let’s assume that you want to harvest and re-use your
kveik yeast. Maybe you decide to use a traditional yeast stick
or yeast ring, or maybe you use a glass flask equipped with
a lid. Whatever the method, you plan to collect and re-use
your yeast. Do you aerate your wort for subsequent worts?
Brewing is all about pragmatism. Let’s assume you don’t aer-
ate your wort and the yeast performs poorly. Your next move
may be to aerate to see if aeration, or the lack thereof, af-
fects fermentation. The way | see it,you don’t have to worry
so much about beer oxidation if your yeast are not happy
and healthy.

Now Llet’s go one step further. Assume that aeration does
improve fermentation and beer flavor when re-using your
yeast, but you discover that your beer is not so stable when
stored. Now is the time to consider how aerating warm wort
may be affecting stability. You could try aerating 79 °F/26 °C
wort, pitching, and allowing the fermentation to warm up as
action kicks in. The takeaway message is that general rules
are never cast in stone and are intended as guidelines to help
folks find success. Here’s to great beer and never saying never!

You could try aerating 79 °F/26 °C wort, pitching,

and allowing the fermentation to warm up as
action kicks in.

HERE IN ALASKA,BEFORE THE PANDEMIC,TWO BREWERIES SERVED REAL ALE FROM A BEER ENGINE.

NOW IT'SJUST ONE,AND IT'S AFEW HUNDRED MILES AWAY,SO I'M ATTEMPTING IT MYSELF,CONDI-

TIONING IN A BAG (BAG-IN-A-BOX STYLE). SO FAR,I'M NOT ACHIEVING WHAT | HOPED. I'M PRIMING WITH

WORT,AND PUT SOME IN BOTTLES,SOME IN BAGS.THE BEER FROM THE BOTTLES IS FINE,BUT THE
HAND-PUMPED BEER FROM THE BAGS LACKS PROPER CARBONATION.THE BAGS EXPAND QUITE ABIT,SO
MAYBE THE ADDITIONAL HEADSPACE IS THE PROBLEM? SOME HAVE SUGGESTED | SHOULD VENT THE BAGS,
BUT | WORRY THE VENTING WILL ALSO KEEP THE BEER FROM REACHING OPTIMAL CARBONATION; WE DON'T
VENT BOTTLE-CONDITIONED BEER,RIGHT? PLEASE HELP.

The bag-in-box method has never really been common
among homebrewers, but is a technique used by many
pubs around the world. The reason your beer is not car-
bonating is that a rigid vessel is required to house the
bag. This allows the beer to be pressurized above atmospheric
pressure and to become carbonated. The challenge with a
bag-in-box type package for carbonated beverages is the
seal required between the bag, the container,and the outlet
to the environment.
The standard for this design uses stainless beer serv-
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JUSTIN HERRMANN
HOMER, ALASKA

ing tanks to house specially designed liners equipped with
an outlet spout that seals to the vessel with a special ring
mechanism. These vessels are very common in Europe and
are becoming more common in North America. Although it is
possible to carbonate or condition beer in the bag, provided
the tank pressure is high enough to prevent gas bubbles
from forming, the standard method used with these tanks is
to carbonate beer prior to filling. Since the liner separates
beer in the bag from the atmosphere in the tank, high pres-
sures can be used for beer dispense without affecting beer



carbonation level. This same benefit also allows compressed
air to be used for dispense without damaging the beer (shelf
life varies by the type of liner). The liner also makes vessel
cleaning much easier, and reduces water, cleaning chemical,
and carbon dioxide consumption. Although the liners are
recyclable, they are made from plastic and that is one of the
few downsides to the general design.

Unfortunately for homebrewers, there are few small-
scale choices of this type of container on the market. Muel-
ler, Duo Tank, and Bier Drive are the primary suppliers of
these vessels. Perhaps this idea could be explored as a new
offering to the homebrewing market!

Your question is really more about producing cask-con-
ditioned beer at home, versus how to serve beer from a
bag. My suggestion is to use a soda keg to carbonate your
beer if you are looking for the simplest approach. You can
either rack your beer into your keg with some residual fer-
mentables or rack into your keg after fermentation is com-
plete and add priming wort or sugar. Whatever method you
choose, a spunding valve (adjustable pressure relief valve)
is a handy way to control the pressure in the keg. Although
you can reliably dose sugar and carbonate without using
a spunding valve, the method is not as easy. Conditioning
method aside, you want relatively low carbonation if the
plan is to serve something akin to cask ale.

| am a newer generation U.S. brewer, cutting my teeth in
the late 1980s,and never really bought into the whole an-
ti-bottled gas thing espoused by CAMRA (Campaign for Real

Ales). If the idea is to serve beer with about 1.8 volumes (or
whatever you want) of carbon dioxide using a beer engine,
the easiest way to keep your beer fresh and the carbonation
level consistent is to keep your keg pressurized. Beer at 50
°F/10 °Cwith an equilibrium carbon dioxide pressure of 9
psig contains 1.82 volumes of carbon dioxide. As long as you
maintain this combination of temperature and pressure, your
beer will be consistently carbonated at a pretty low level.

Although beer engines are simple to use, do interesting
things to beer mouthfeel and foam, and look super cool, they
are not designed for use with pressurized liquid because the
design of the pump allows pressurized liquid to freely flow
through the pump and out the nozzle. Two ways to prevent
this from occurring is to either store the beer at a level
that provides sufficient liquid head pressure to offset the
keg pressure (in this example about 20 feet below the beer
engine) or to simply install a check valve in the beer line.
Check valves are normally designed to prevent back-flow,
however, when used with a beer engine and a pressurized
keg, check valves prevent flow out of the keg when the beer
is not being actively pumped. Easy peasy!

If you do want to go old-school CAMRA, you can condi-
tion your keg, vent the keg to atmosphere, hook it up to your
beer engine, and start pulling pints. The Achilles heel of cask
ale is beer oxidation and the growth of aerobic beer spoilers,
especially acetic acid bacteria. If you do decide to go
without external gas, you will want to consume your beer
in 3-5 days. &9

A S
SPEIDEL
hD W 4

Made in Germany

As a family business in its fourth
generation, Speidel operates resource-
saving production in Germany on more
than 30,000 m? Rational production in
connection with committed employees
has always been part of the company
philosophy.

www.speidel-stainless-steel-tanks.com
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STYLE PROFILE

BY GORDON STRONG

While some breweries
claim linkages to the
middle ages, this
particular style most
certainly died and was
later re-invented in
the second half of the
20th century.

WITBIER

BY THE NUMBERS
OG:............ 1.044-1.052
| CH 1.008-1.012
SRM:. o 2-4
BU: ...l 8-20
ABV: ... 4.5-5.5%
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WITBIER

A hazy shade of summer

once-dead minor historical
style, what is now known as
Belgian witbier, can be traced
definitively to the work of one
man, Pierre Celis. Its popularity is prob-
ably due more to the fact that Celis
sold the brewery and brand to Inter-
brew (now AB InBev) who heavily pro-
moted and supported it. While some
breweries claim linkages to the middle
ages, this particular style most cer-
tainly died and was later re-invented in
the second half of the 20th century.

Before the days of hazy IPAs, witbier
was one of the few intentionally cloudy
beer styles produced. The use of un-
malted wheat, as well as its medieval
heritage, meant that it was often de-
scribed as having a complicated mash-
ing program and difficulty in production.
The use of rare or possibly secret spices
led to its mystique. And the fact that
it could be a bit fragile and subject to
souring meant that it could be difficult
to get a good example. Yet it became
quite popular among homebrewers who
are always up to a challenge.

Witbier means white beer in Flem-
ish (Dutch),and is also known by its
French name of the same meaning,
biére blanche. So, Belgian white is an
acceptable translation,and many con-
sumers just call it a wit for short. White
refers both to the color of the beer and
the fact that it uses wheat, which pro-
duces whiter-colored beers than those
made with barley (often called red
beers). The reflective “shine” evident in
a witbier simply reinforces its white-
ness without having to ask to speak to
the manager.

The Beer Judge Certification Pro-
gram (BJCP) groups witbier in Category
24,Belgian Ales, along with Belgian
pale ale and biére de garde (techni-
cally, a French-origin beer). These are
mostly standard-strength, relatively
balanced, non-sour beers without an
aggressive yeast character. There are

BREW YOUR OWN

other style categories for higher-
alcohol beer, sour beer,and beers of the
type originating in monasteries. Witbier
is Style 24A in the style guidelines.

HISTORY

Belgian white beers are a traditional
family of styles produced in the Leuven
area as early as the 14th century. The
current-day Leuven district (arrondisse-
ment) is the eastern half of the Flemish
Brabant province, which is located just
to the east of Brussels in north-

central Belgium. The modern witbier

is not the only type of white beer, with
Blanche de Louvain, Peeterman, and
Hoegaarden types cited in Stan Hier-
onymus’ Brewing with Wheat, which in
turn cites Georges Lacambre’s 1851
book Traité complet de la fabrication de
biéres et de la distillation des grains. Hi-
eronymus’ book devotes three chapters
to this style and is a good reference for
anyone looking to dig deeper.

These three “white” beers were
different, with the Leuven type beer
being fairly popular. Peeterman was de-
scribed as a darker beer using calcium
hydroxide and a long boil to darken
the wort. Hoegaarden was described as
local and rustic. Brewing professor Jean
de Clerck found them to be often in-
fected with Lactobacillus and of varying
sourness. De Clerck’s 1958 A Textbook of
Brewing makes only the briefest men-
tion of the styles as “old type, “very out
of date; and “extremely complicated”
The Hoegaarden brewery claims they
first brewed in 1445 by local monks,
but this is not the same brewery and
not the same recipe as used today.

All of these styles died out before
the modern craft era. They were fairly
popular refreshing summer beers before
World War | interrupted wheat supplies
in Europe. The last brewery to produce
the Hoegaarden-type, Tomsin, closed in
1957.But there is linkage to the older
styles as the rebirth is well documented.



Pierre Celis,a milkman by profession,
worked at Tomsin and later recreated
the style in 1966 in his hometown of
Hoegaarden. Michael Jackson’s books
describe these events in vivid detail. His
Great Beers of Belgium devotes an entire
chapter to the style.

Celis opened the De Kluis brewery
and began producing a white beer
called Hoegaarden, after the eponymous
town. A small town of several thousand
people, it had 30 breweries in the mid-
1700s, but only six before World War
I. Celis sold the brand to Interbrew in
1985, after expanding the brewery in
the 1970s and later having a fire. The
marketing muscle of a large brewing
conglomerate led to the widespread
availability of the style in modern times.

Celis later founded Celis Brewery
in Austin, Texas in 1992 to produce a
similar style in the U.S. As Interbrew
had changed the recipe, he was brew-
ing his original version. Celis eventually
sold his brewery to Miller in 2000,
which closed the brewery in 2001.
Miller later sold the brand to Michigan
Brewing, which went bankrupt in 2011.
A new Celis brewery run by Pierre Celis’
daughter Christine reopened in Austin
in 2017.

The story of business dealings with
large industry “partners”is a sad one
for the original modern version of the
beer, but it did serve as inspiration
for many imitative products. So, the
style was reborn and continues to live
on, but the history is not exactly con-
tiguous. Modern versions should not
be taken to be surviving examples of
medieval brews, despite some tenu-
ous linkages. Of note, Pierre Celis did
consult with St. Bernardus to create
their version of witbier in Watou, Bel-
gium. Van Steenberge also brews Celis
White for the Belgian market. Modern
Hoegaarden is definitely a big industry
product, not a small-town craft beer.

Pierre Rajote wrote in the Belgian
Ales style book in 1992 that there were
only two breweries making the beer
in the 1980s, but by 1990 there were
more than 20 brands. He described the
beer as being traditionally from Leu-
ven, but now produced across Belgium.
Consulting different references from
various points in time has a way of
showing various snapshots in history

STYLE PROFILE RECIPES

WITBIER

(5 gallons/19 L, all-grain)
0G=1.050 FG=1.011
IBU=12 SRM =35

ABV =5.1%

INGREDIENTS

5.5 lbs. (2.5 kg) German Pilsner malt
5 Lbs. (2.3 kg) flaked wheat

8 0z.(227 g) flaked oats

3.1 AAU Sterling hops (60 min.)

(0.5 0z./14 g at 6.2% alpha acids)
0.5 oz. (14 g) coriander seed, crushed
0.25 oz. (7 g) Curacao orange peel
1.8 g chamomile flowers, dried
Wyeast 3944 (Belgian Witbier), White

Labs WLP400 (Belgian Wit),

or SafAle T-58 yeast
& cup corn sugar (if priming)

STEP BY STEP

This recipe uses reverse 0smosis
(RO) water. Adjust all brewing water
to a pH of 5.5 using phosphoric
acid. Add 1 tsp. of calcium chloride
(CaCl,) to the mash.

This recipe calls for a step mash
process. Start by mashing in the
grains at 122 °F (50 °C) using a 1.5
gts./lb. (3.1 L/kg) water-to-grist
ratio. Hold at this temperature for
15 minutes. Through either infusion
with boiling water or with a recircu-
lating mash system, raise the tem-
perature to 148 °F (64 °C). Rest at
that temperature for 45 minutes, or
until saccharification is complete.

Sparge slowly and collect 6.5
gallons (24.5 L) of wort. If lautering
is difficult, adding a pound (0.45 kg)
of rice hulls can help.

Boil the wort for 90 minutes,
adding the single hop addition 30
minutes after the start of the boil.
Put all three of the spices in a tight
mesh bag and add when boil is
complete, stirring; remove after
five minutes.

Chill the wort down to 64 °F (18
°(C), pitch the yeast, and ferment
until complete.

After a short conditioning, rack
the beer, prime and bottle condition,
or keg and force carbonate.

WITBIER

(5 gallons/19 L, extract only)
0G=1.050 FG=1.011
IBU=12 SRM =35

ABV =5.1%

INGREDIENTS

5.3 lbs. (2.4 kg) Bavarian wheat
dried malt extract

3.1 AAU Sterling hops (60 min.)

(0.5 0z./14 g at 6.2% alpha acids)
0.5 o0z. (14 g) coriander seed, crushed
0.25 oz. (7 g) Curacao orange peel
1.8 g chamomile flowers, dried
Wyeast 3944 (Belgian Witbier),

White Labs WLP400 (Belgian Wit),

or SafAle T-58 yeast
& cup corn sugar (if priming)

STEP BY STEP

Start with 6.5 gallons (24.5 L) of
water in the brew kettle; heat water
to 158 °F (70 °Q).

Turn off the heat. Add the malt
extract and stir thoroughly to dis-
solve completely. Turn the heat
back on and bring to a boil.

Boil the wort for 60 minutes,
adding hops at the time indicated.
Put the spices in a tight mesh bag
and add when boil is complete, stir-
ring; remove after 5 minutes.

Chill the wort down to 64 °F (18
°(C), pitch the yeast, and ferment
until complete.

After a short conditioning, rack
the beer, prime and bottle condition,
or keg and force carbonate.

TIPS FOR SUCCESS:

This is one of those styles that

is hard to duplicate the pillowy
mouthfeel that the flaked wheat and
oats provide by substituting with ex-
tracts. With the advent of the brew-
in-a-bag systems, this is the perfect
brew to give that type of system a
try if you don’t currently brew all-
grain. Just take it slow and steady
through the temperature step and
don’t worry if the resting tempera-
tures are off some. We’re sure you’ll
still be happy with the results. And
be sure to use fresh spices.
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that can build a story when pieced together.

Americanized versions exist and remain popular. Coors
Brewing developed Blue Moon in the 1990s (which outsold
all craft brewing combined at one point), although it uses
different types of oranges than the original style. Allagash
Brewing Co’s White was developed around the same time
and is well-regarded in the brewing community, but is a bit
more bitter than the Belgian versions. | see these versions as
inspired by the original, but with American twists.

SENSORY PROFILE
Witbiers are a pale wheat beer with spices accenting the
yeast character. Despite some American versions being
aggressive with the spicing, the beers should have a re-
strained, delicate character where the spicing doesn’t over-
power the other flavors. The suspended proteins and yeast
make the beer have a milky white sheen that is characteris-
tic, and the high wheat content gives it a bready flavor.
The classic spice profile is dried Curagao (bitter) orange
peel and coriander seed. Used in liqueurs like Triple Sec
and Cointreau (as well as some gins), Curagao orange is

66

very aromatic. Fresh coriander seeds have a lemony, slightly
earthy character. This citrusy complexity adds to the general
fruitiness of the yeast fermentation profile. A light spiciness
is desirable, but not a heavily clove-y character. Restraint

is desirable when using spices. Spices should be fresh; old
or oxidized versions can have an unwanted celery,ham, or
soapy quality.

Witbier doesn’t have a strong hop character. Rajotte
writes that “hop aroma has no business in white beer” and
many examples seem to have around 12 IBUs, so this is not
a bitter beer either. Yet it is also not a sweet beer; the fin-
ish should be dry. The impression some have of sweetness
comes from the low bitterness and the fruity aromatics.

Because of the unmalted grains, there tends to be some
moderate body to the beer. The combination of body and
dryness, along with high carbonation, leads to a refreshing
character without seeming thin. The high carbonation and
protein content of the beer gives a very rocky, creamy head.
The color of the beer is very pale, straw to pale yellow, but
the cloudiness gives it a whiter appearance.

The wheat and barley give the beer a slightly bready
flavor, but often with a lightly honey-sweet quality. As an ap-
proximately 5% ABV beer, this is a standard-strength product
that doesn’t have big bold flavors or noticeable alcohol.

Some mention of a lactic sourness is noted in older ver-
sions of the style, although it is not clear that this is inten-
tional. The older methods of production could introduce this,
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and many note that the beer is best enjoyed fresh. Some
sources mentioned the beer being pasteurized to remove
this character, so | tend to think it was an unintentional rus-
tic element that just happened sometimes. As a dry, low bit-
terness, high carbonation beer, sourness is not really needed
to make it refreshing. A light tartness is allowable because
of the historical nature, but it isn’t really a part of the mod-
ern style.

BREWING INGREDIENTS AND METHODS

The white beers of Belgium are principally characterized by
their use of unmalted (raw) wheat, which causes some is-
sues in brewing that must be addressed. Wheat is frequently
30-60% of the grist. Other unmalted grains such as oats or
spelt may be used as part of the grist, but are typically only
a small percentage (typically 10% or less), if used at all. In
his book A Textbook of Brewing, Jean De Clerck mentions 5%
oats, for instance. Pale barley malt is the remainder of the
grist, not necessarily Pilsner-type malt but it should be low
color. Some sources say that the wheat doesn’t have to be
raw, but most examples do use unmalted wheat.

The coriander and orange peel are highly
aromatic, so use them late in the boiling
process or at the end of the boil.

Since the style began hundreds of years ago before
brewing processes and science was well-understood, many
of the processes for dealing with the wheat were long and
complex. Modern methods can certainly reduce these times,
but many traditional methods were based on trial-and-error
rather than solving particular problems. De Clerck described
cereal mashes and mixed mashing methods with wheat
boiled separately and multiple mash rests. Much of these
processes seem to be dealing with making sure the wheat is
properly gelatinized before it is converted, and then to avoid
scorching of the viscous mash.

Modern approaches can use pre-gelatinized flaked wheat
(and oats) to avoid the laborious mashing processes. Some
flavor could be compromised by using these ingredients; in
his book, Radical Brewing, Randy Mosher recommends per-
forming a cereal mash to better preserve that character. It’s
definitely a trade-off, but | consider it to be a very advanced
method. | wouldn’t use it on my first attempt at the style;
better to understand the fermentation and spicing first. Most
commercial breweries today seem to be using a step mash
process. Homebrewers can use rice hulls if working with the
huskless wheat makes lautering difficult.

The coriander and orange peel are highly aromatic, so
use them late in the boiling process or at the end of the boil.
Avoid excessive contact times to keep from extracting too
much astringent qualities from the spices, since those are
not desirable in the finished profile. Some experiment with



different types of citrus or orange va-
rieties, and also with coriander of dif-
ferent origin (Moroccan versus Indian).
These experiments are interesting, but
remember the classic profile as a ref-
erence. Curagao orange peel is always
dried, never fresh. If using fresh citrus
peel, take care to avoid any white pith.
There are several Belgian witbier
yeast strains available. Wyeast 3944
(Belgian Witbier), Wyeast 3942 (Belgian
Wheat), Wyeast 3463 (Forbidden Fruit),
White Labs WLP400 (Belgian Wit),and
White Labs WLP410 (Belgian Wit 1)
among liquid strains while SafAle T-58
and Mangrove Jack’s M21 (Belgian Wit)
can be used for dried strains. The water
of the Hoegaarden region is described
as being hard and calcium-rich; | don’t
find the beer to have a minerally profile,
so | think you have some latitude here.

HOMEBREW EXAMPLE

I'm not a fan of cereal mashes at the
homebrew scale, so I'm going to use
flaked wheat and oats rather than the
raw grains. Pilsner malt is the rest of
the grist, because the flavor is less
grainy and the color is less dark than
many other pale malts. While | call
for German Pilsner malt, if you have
Belgian malt (like Dingemans) use that
instead. | want the final beer to be as
pale as possible. A step mash helps
break down the starches in the flaked
grains, using a short protein rest and
then a conversion temperature on the
low side to encourage attenuation. |
skip a higher temperature rest | nor-
mally use to build body since | know |
have some oats in the grist, and they
will provide mouthfeel.

Hops are minimal in this recipe. |
keep the bitterness at the bare thresh-
old level and omit any finishing hops
since | don’t want them to clash with
the spices and yeast. Noble-type hops
are mellow in the flavor, so | use what
is freshest for me (Sterling, in this
case). Feel free to substitute another
smooth hop to get the same IBUs.

A classic yeast strain with a cool
fermentation temperature builds
some yeast flavor without getting too
extreme. Higher fermentation tem-
peratures can make the beer seem less
clean,in my opinion. The spices are tra-
ditional with the optional chamomile

that some speculate is the secret in-
gredient in Hoegaarden. A short steep
period post-boil extracts the flavor and
aroma without too many tannins and
unwanted characteristics.

The beer should ferment dry but
not seem bitter because of the low
IBUs. This should increase drinkability,
as long as it is carbonated well. The
spices shouldn’t be heavy, but if you
find yourself wanting more, you can
always make a quick “tea” of the parts

you want to increase and blend it in
post-fermentation. That is how | always
fine-tune my spiced beers for competi-
tion since the freshness and intensity
of spices can vary greatly.

Like a German hefeweizen, this beer
can be fairly delicate and not hold up
well over time. So enjoy it fresh and
young, and make it again if you run
out; this isn’t really a vintage style. If
you make it right, it can be a very en-
joyable summer beer. &3
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NOW 3 FULL DAYS! REGISTER BY SEPTEMBER 7 & SAVE $100

SMALL-CLASS - HANDS-ON * FULL-DAY

New

Dates;

ROO'YT
CAMP

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.

e 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.

e 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.

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

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

Thank you to our BYO Boot Camp Sponsors:

WESL, .
\¢ Five Star Chemicals

& Supply, LLC
LALLEMANDS T
LABS

LALLEMAND BREWING

uuuuuuuu

...And more sponsors to come! List current as of January 21,2021
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FULL BOOT CAMP DETAILS & REGISTRATION AT: BYOBOOTCAMP.COM

WEDNESDAY, NOVEMBER 3,2021
INSIDER TOUR OF DENVER-AREA CRAFT BREWERIES - You'lt 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!
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SAVE $100 & SAVE YOUR PLACE WHEN YOU REGISTER BY SEPTEMBER 7 AT: BYOBOOTCAMP.COM

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.

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

10:15 AM. -1l AM.
Dr. Chris White on Yeast
Propagation for Homebrewers

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

NOON TO I P.M.
Lunch

ISP.M.-2P.M.
Gordon Strong on Evaluating
Homebrew Like a Beer Judge

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

3:I5P.M. -4 P.M.
John Palmer on Brewing Water
Demystified

4:I5P.M. -5P.M.
Kara Taylor on Yeast and
Fermentation Myths Busted
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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.

HOME CHEESEMAKING - with Pamela Zorn - You make your own beer so now it's time to learn how to
make your own cheese to pair with it! Pamela Zorn has been teaching people how to make their own cheese for years from
her Colorado cheesemaking retail shop. You'll lLearn hands-on how to craft soft cheeses as well as be introduced to the
world of making your own hard cheese plus understand the keys to making great cheese from a variety of different kinds
of milk. Get ready to roll up your sleeves with this full-day introduction to the fun world of home cheesemaking - a perfect
fit with your homebrewing!

SUNDAY,NOVEMBER 7,2021
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 op-
portunity 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.

Three-Day and Two-Day Registration Options Available.
Full Event Details Available at: BYOBootCamp.com
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by Stephen Stanley

eer is easy to make. People brewed beer for thou-

sands of years without the benefit of computers,

digital wireless hydrometers, or PID controllers

— or, for that matter, even basic thermometers

and hydrometers. Because we do not have direct
control over the biological processes that make beer, we rely
on production procedures to make wort for yeast to ferment
to produce the results we desire. All brewers follow the same
process for converting grain to beer. A recipe is simply a list of
inputs to the process. Yet when I read forum comments from
beginning homebrewers, most of the questions revolve around
recipes (it is a very close race between “will this recipe make
beer x?” and “what went wrong?”).
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After more than 9,000 comments
on Brewer’s Friend, my first piece of
advice to beginning brewers is to brew
a simple beer with a grain bill of 90%
pale ale malt, 10% medium crystal
such as C60, a single clean bittering
hop such as Magnum, and a single
flavor hop — brewer’s choice but I'd
go with something unobtrusive like
Crystal or Willamette. For extract
beer, light dried malt extract (DME)
or liquid malt extract (LME) and C60
for steeping. Keep it reasonable, an
original gravity (OG) of 1.050-1.055,
around 30 IBUs and keep the yeast
neutral, one of the Chico strains,
SafAle US-05 for example, is a good
choice. This formula makes a respect-
able pale ale recipe, by the way. Then
brew that one recipe until it tastes the
same every time. If you can’t wait that
long to try your own version of the
imperial kveik-fermented Belgian
dark IPA, at least brew the pale ale a
few times. Here’s why:

While there is creativity involved in
combining flavors and predicting out-
comes, to brew consistently requires
rigorous procedures and process con-
trols. Attention to detail makes the
difference between drinkable beer and
great beer. It’s very tempting to try to
make that New England IPA you had at
a local brewpub but that’s a very diffi-
cult beer to make well. Beginners, start
with something simpler and more for-
giving. Full disclosure, I'm still trying
to perfect the first beer I was chal-
lenged to brew, a German schwarzbier.
It, too, is a very demanding style.

GETTING YOUR PRIORITIES
STRAIGHT

I seldom respond to beginning brew-
ers’ requests for feedback on their
recipes. The reason is simple: The
recipe is a low priority when it comes
to brewing good beer as long as the
proportions of ingredients are rea-
sonable. I’ve provided a pale ale rec-
ipe on page 35 designed to be a good
introductory beer; a quick Google
search will turn up thousands more
of them. I will almost always respond
to questions about how to make the
beer (or the inevitable, “Did I do
this wrong?” question). Great beer is
made through using solid procedures,
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the recipe simply describes the inputs

to the process.

To brew well, here are the prior-
ities that I have come up with after
nine years of homebrewing:

1. Sanitation: As a brewer, in every-
thing you do, cleanliness and san-
itation should be your number one
priority, especially once the wort
is chilled. Sanitation errors ruin
your beer. All you can do with an
infected beer is keep it cold and
drink it quickly before it becomes
too unpalatable. A beginner work-
ing with new equipment can often
get away with sanitation errors for a
few brews because new equipment
is relatively clean and wort-loving
microbes have not yet multiplied in
your brewery. But make no mistake,
they are already there. Beginner’s
luck never lasts. If your sanitation
regime is not solid, infected beers
are inevitable and rarely come out
tasting pleasant.

2. Fermentation temperature control:
Yeast ferments wort across a wide
range of temperatures but will gen-
erally not produce desirable results
at the extremes (kveik yeasts are an
exception as they do produce good
results at extreme temperatures).
Being able to keep your yeast oper-
ating within a couple of degrees of
its optimum temperature, partic-
ularly during the first half of fer-
mentation, will increase the quality
of the beer immensely.

3. Proper yeast management: This re-

fers to pitching enough healthy
yeast cells into a wort rich in nutri-
ents, including oxygen. Liquid yeast
manufacturers claim their yeast
packages have enough healthy cells
to ferment 5 gallons (19 L) of a me-
dium-gravity (1.050) wort. If your
original gravity or volume is much
above that, you’ll need more cells,
meaning propagating the vyeast,
commonly called making a yeast
starter. Likewise, shaking your fer-
menter vigorously before adding
yeast will dissolve some air into
the wort, enough for most beers
I’d recommend for beginners. You
can eliminate two process steps by
using dry yeast — a single sachet
is sufficient to ferment a 5-gal-

BREW YOUR OWN

MIX STAR SAN WITH
DISTILLED WATER

If you mix your Star San or similar
sanitizing products with distilled
water, they will last practically for-
ever. | mix mine four gallons (15 L)
at a time using distilled or reverse
osmosis water in a cheap plastic
bucket and leave it covered. Once
in a while I'll measure pH to ensure
it is still good - look for a pH of 3.5
or lower.

lon (19-L) batch of medium gravity
wort without aeration, two sachets
normally cost about the same as a
single package of liquid yeast and
will ferment a higher-gravity beer.
(Thank you to Denny Conn and
Ashton Lewis for finally convincing
me I do not have to rehydrate dried
yeast, nor do I have to add oxygen
for moderate-gravity worts when
using dried yeast.)

4. Removal of chlorine/chloramine:
Chlorine or chloramine in your tap
water can lead to harsh medicinal
or plastic-like flavors due to for-
mation of compounds called chlo-
rophenols. If you are using munici-
pal water, it usually has chlorine or
chloramine added as a disinfectant.
Chlorine can be removed easily by
letting the water stand or by boiling
it; however, chloramine is far more
persistent. Refer to your water re-
port or call your water office to find
out what disinfectant is being used.
The easiest way to remove chlorine
and chloramine is to crush a Camp-
den tablet (metabisulfite, either of
sodium or potassium) and add it to
the brewing water, assuming 5-gal-
lon (19-L) brews using 10 gallons
(38 L) total water used. One tablet is
enough to dechlorinate 20 gallons
(76 L) of water. Once in your beer,
chlorophenolic flavors won’t come
out. If you’re on well water or other
non-municipal sources, your wa-
ter likely does not contain chlorine
or chloramine.

5. Process considerations: This refers to
how you move wort around when



SIMPLE TEMPERATURE
CONTROL

Here are some things you can try,
short of tricking out a refrigerator,
to keep your fermentation tempera-
ture within a few degrees of the
yeast’s optimum temperature:

« |If you have a place in your base-
ment or house that stays at or
below your fermentation tem-
perature, ferment your beer there.

« If you don't, you can always drape
your fermenter in moist towels.
Extra points for directing a box
fan at the towels or for putting
the fermenter and towels in a
water bath so it will wick upward
and keep the towel moist.

 Place the fermenter in a con-
tainer of cool water and add ice
or ice packs to keep the water at
the proper temperature.

it’s hot and cold, stirring, control of
splashing, measurement, and other
procedures used to make your wort.
I'll specifically mention oxygen,
measurements, and record keep-
ing: Oxidized beer is seldom pleas-
ant. There are two ways it can go,
one way tastes like wet cardboard
and the other, cooking Sherry. Ox-
ygen also dulls malt flavors and
contributes to haze. At the begin-
ner level, simply avoiding splash-
ing wort will help prevent oxidized
flavors in your beer. Measurement
is also a process consideration: You
should be able to measure weight,
temperature, volume, and specif-
ic gravity fairly accurately. Finally,
keep good notes. If you brew a great
beer you will want to be able to brew
it again and you will forget what you
did by your next brew day.

6. Ingredient freshness: Old hops can
smell of Parmesan cheese or smelly
feet. Old malt can taste dull and
lifeless and yield less extract (grav-
ity) than expected. When sourcing
ingredients, try to taste malt or
buy from vendors that keep fresh
stock. Smell hops — they should
smell bright and fresh and not like a

BEGINNER'S LUCK
PALE ALE

(5 gallons/19 L, all-grain)
0G=1.054 FG=1.012
IBU=32 SRM=10 ABV=5.5%

INGREDIENTS

10 Lbs. (4.5 kg) pale 2-row malt

1 Lb. (0.45 kg) crystal malt (60 °L)

6 0z. (170 g) acidulated malt
(optional)

7.5 AAU Magnum hops (60 min.)
(0.5 0z./14 g at 15% alpha acids)

7.5 AAU Centennial hops (10 min.)
(0.75 0z./21 g at 10% alpha acids)

1 0z. (28 g) Amarillo® hops (0 min.)

1 Whirlfloc tablet (10 min.)

LalBrew BRY-97 (West Coast Ale),
SafAle US-05, or Mangrove Jack’s
M44 (US West Coast) yeast

4.7 oz. table sugar (if priming)

STEP BY STEP

Mash in with 4 gallons (15 L) of
water at 163 °F (73 °C). Rest one
hour at 152 °F (67 °C). For sim-
plicity, this recipe uses a batch
sparge: Start by running off all the
wort into your kettle. Then add 4.5
gallons (17 L) of water at 170 °F
(77 °C) to the mash tun, stir, rest
10 minutes, drain the wort. Bring
to boil and add hops per schedule
while doing a 60-minute boil. After
the boil is complete, add the Am-
arillo® hops and give the wort a
long stir to create a whirlpool. Let
stand for 10 minutes.

Chill to 68 °F (20 °C), run off
to a sanitized fermenter, add yeast
(aeration or rehydration not re-
quired). Ferment at or near 68 °F
(20 °C) for two weeks. At bottling,
make a syrup of two cups of water
and table sugar, boil, stir gently
into wort in bottling bucket to
prime. Keep bottles in a warm-ish
(room temperature) but dark place
for at least 10 days to carbonate.
Alternately, if you use 16-0z. (470-
mL) PET bottles, you may prime the
beer with one standard (3 g) sugar
cube per bottle.

BEGINNER'S LUCK
PALE ALE

(5 gallons/19 L,

extract with grains)

0G=1.054 FG=1.014
IBU=32 SRM=13 ABV=15.3%

INGREDIENTS

6 Lbs. (2.7 kg) light dried malt
extract

1.5 Lbs. (0.68 kg) crystal malt
(60 °L)

6.5 gallons (24.5 L) reverse osmosis
or distilled water

7.5 AAU Magnum hops (60 min.)
(0.5 0z./14 g at 15% alpha acids)

7.5 AAU Centennial hops (10 min.)
(0.75 0z./21 g at 10% alpha acids)

1 0z. (28 g) Amarillo® hops
(whirlpool)

1 Whirlfloc tablet (10 min.)

LalBrew BRY-97 (West Coast Ale),
SafAle US-05, or Mangrove Jack’s
M44 (US West Coast) yeast

4.7 oz.table sugar (if priming)

STEP BY STEP

This recipe uses the extract and
steep method to produce a concen-
trated wort. Rehydrate malt extract
in 3.5 gallons (13.2 L) of reverse os-
mosis (RO) or distilled water, bring
to a boil, and add Magnum hops

at the beginning of the boil. While
the reconstituted extract is heating,
place the crushed crystal malt in a
grain bag and separately steep in

2 quarts (2 L) cool RO or distilled
water, which you want to heat

to 170 °F (77 °C) and hold for 30
minutes. At 15 minutes remaining
in the main boil, remove the grain
bag from the steep and drain the
liquid from the bag. At 10 minutes
remaining, pour the liquid from the
steep into the main boil, return to a
boil, add the Whirlfloc and Centen-
nial hops, and boil for 10 more min-
utes. Follow the remainder of the
all-grain recipe instructions, being
sure to top up the fermenter to 5.5
gallons (21 L) with RO or distilled
water prior to pitching yeast.
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freshops

Grow Your Own Hops!
Hop Rhizomes available April-May
Visit Freshops.com
for details
:'Fl'[ﬁhﬂ[]ﬁ Specializing in partial bale quantities
of whole raw hop cones. We select the cream of the crop,
alpha analyze & cold store each lot until shipped. Serving

homebrewers, shops and microbreweries since 1983. Write
or call to receive a price list or the name of your closest

dealer. 1-800-460-6925

36180 Kings Highway, Philomath, OR 97370

Listen to the BYO
Nano Podcast!

byo.com/
nanopodcast
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Great beer starts with fresh ingredients. Malt should be fresh tasting, crisp, and crunchy.

cheese monger’s shop. Malt should
be fresh tasting, crisp, and crunchy.
Yeast should be used before its
sell-by date and should not be dark
brown or smell like soy sauce or
bouillon when opened. Stale, old
ingredients do not make good beer.

7. The boil: How and when you add
hops and other ingredients can
make a large difference in the
beer’s outcome. Hop oils are vol-
atile, hop compounds react with
other compounds in the boil, so
when you add hops can make a huge
difference in the flavor of your beer.
Another important instruction:
Don’t cover the boiling wort. One
reason beer is boiled 60 minutes
or longer with the lid off is to drive
off bad-tasting volatile compounds
that can leave your beer tasting of
cooked cabbage.

8.And finally, the recipe: Recipes are
everywhere. Google any style or
even many commercial beers and
you can find hundreds of varia-
tions of recipes that will supposed-
ly make that beer. There are many
ways to make a given beer style
and with experience, you’ll learn
to judge recipes by the ingredients
listed. Recipes simply tell you the
inputs to the brewing process, not
how to make the beer. Your proce-
dures are far more important.

I’ll mention one more process fac-
tor only because it comes up so often
in forum discussions: Water. Yes, de-
spite how much you may have read or
heard about water in brewing, unless
your water is very bad it really is one of
the lower brewing priorities. Water is

BREW YOUR OWN

a low order contributor to beer quality
if it is clear, not excessively hard, and
tastes good. Brewing salts have an im-
pact on beer flavor and mouthfeel but
you can’t fix a poorly made beer with
them. Get a water report or test your
water, make sure you’re in the 50—-100
ppm range for calcium and your beer
should be fine. Extract should be re-
hydrated with soft or pure (distilled or
reverse osmosis) water — the miner-
als needed for flavor and yeast health
are already in the extract. You can buy
reverse osmosis (RO) water in many
grocery stores, there are dispens-
ers or pre-filled jugs, or you can buy
jugs of distilled water. But until you
nail the basics, water can be put on
a backburner.

Brewing can be as simple or com-
plex as you want to make it. Know-
ing what is important to making beer
helps you decide where to spend your
time and money to improve your
brewing. Would you benefit more
from a larger brew pot or an RO fil-
tration system (generally decided by
cleaning up a boilover or two)? Should
you ask the forum about your recipe
or suggestions on ways to control your
fermentation temperature? Armed
with knowledge of the priorities in
brewing, a beginning brewer can pin-
point where to improve, what to ask,
and what to buy.

If I could tell my beginning brew-
ing self one thing it would be to know
the priorities in brewing, to concen-
trate on one recipe until I knew what
my system was doing and why, and
then branch out to more complex
styles and equipment. &8
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Vermont Brewery, Bike, &
Hike Adventure

June 27 - July 2, 202I

Vermont has the highest number of breweries per
capita in the US and has become a true beer tour-
ism destination filled with tasty craft beer you can
only sample 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
Brewery Adventure

be staying overnight at three beer-kissed Vermont
stops: Burlington, Stowe, and Middlebury. Join BYO
for this fun trip exploring the incredible beer scene,
backroads, and scenic trails of our beautiful home
state of Vermont.

August 28 - September 3, 2020

From classic pubs to pints of stout, Ireland is one of
the world’s great beer cultures and new craft brew-
eries are adding to the story. We’ll explore breweries
ranging from the very well-known such as Guinness
to smaller, newer craft breweries across the country.
We'll also tour a few whiskey distilleries, including
Jameson Distillery and Kilbeggan Distillery along
the way. Plus we’ll tour an Irish malting house, visit
local pubs, and meet with an Irish homebrew club
to trade stories and beers. We'll be pairing our beer
and whiskey experiences with scenic hikes through
the Irish countryside and along the rugged coastline
and take in breathtaking sights on the Dingle Pen-
insula and the Cliffs of Moher as well as city stops in
Dublin, Cork, and Galway. Experience Ireland’s beer
culture first-hand during this once-in-a-lifetime trip.

Ireland Hike, Distillery &

FOR MORE DETAILS ABOUT BOTH TRIPS VISIT: BYO.COM/TRIP
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by Dr. Pattie Aron

uicy. Hazy. These style descriptors have become so

commonplace in the craft beer world over the past

two decades that everyone can picture the beer in

their mind upon a single word. It must be remem-

bered, however, it was flavor that started the New
England India pale ale (NEIPA) revolution, and haze was
a by-product.

Eighteen years ago (2003) the Alchemist Brewery opened
its doors in Waterbury, Vermont. Co-Founder John Kimmich
wanted to create beers of intense flavor.! The beers happened
to be hazy and local beer drinkers developed an insatiable
thirst for them. The Alchemist’s haze-forward Heady Top-
per challenged the IBU craze of the mid-2000s, bringing a
softly bittered, unfiltered, fruity, and juicy aromatic beer to
the market.

I remember the day Stan Hieronymus stood outside my
office to say hello and asked me what I thought about these
NEIPAs. I didn’t think much of it. My entire experience in
beer and as a scientist was focused on how to remove haze
from beer — why would we want it? Wow. We didn’t expect
this revolution to birth an entirely new beer category — the
“juicy or hazy IPA.” By 2018, the style became so popular
that the Brewers Association developed a style description.
Never did I think as a Great American Beer Festival (GABF)
judge I would be required to judge hazy IPAs, but it became
a reality in 2019 and so we all literally hopped on the style
guideline bandwagon to honor our industry.
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Juicy

While the original intent for these
beers was to create a flavorful and
harmonious hop-forward beer, the
haze aspect is what caught the at-
tention (both positive and negative)
of the industry. My inner hop queen
must address the hop flavor aspect
first, because despite the present
day industry obsession with creating
a “colloidally stable, er, persistent”
haze, the flavor is really what birthed
and thus brought this style to fame.

While hops get the attention,
yeast is as important in these styles
and here’s where I must reference
the article “Biotransformation” that I
wrote for the May-June 2020 issue of
BYO. You see it’s not just the hops, it’s
the interaction of hops and yeast that
lead to a fruit-forward, juicy beer. To-
day’s hazy-juicy beers tend to include
varieties such as Citra® and Mosaic®.
However, Citra® wasn’t released un-
til 2007 and Mosaic® wasn’t released
until 2012 (both are proprietary vari-
eties of the Hop Breeding Company).
So what was going on in these beers
at the start?

The brewers at Alchemist Brew-
ery and subsequently Hill Farmstead
Brewery use a yeast strain named
“Conan” (VPB1188). This strain is a
medium- to low-flocculating yeast
that leaves a slight to persistent haze
and provides a lush mouthfeel. Conan
is known for a clean fermentation at
temperatures of 65 to the low 70s °F
(18—22 °C) to produce an estery stone
fruit profile (cherry, apricot, plum),
as well as apple, pineapple, floral, and
sub-tropical notes. Legend has it that
it came from the United Kingdom and
is likely a descendant of the Whit-
bread B strain — known as Wyeast
1098, White Labs WLP007, and SafAle
S-04.2 For a longer list of commer-
cially-available yeast strains that are
appropriate and popular to brew NEI-
PA, see Table 1.

When a yeast strain such as Conan
comes into contact with hops that
are high in geraniol (such as Cascade,
Centennial, and Bravo™) the majes-
tic biotransformative yeast produce
fruity, floral, and “juicy” flavors.3+
Yeast can transform terpenes such
as geraniol into linalool and they can
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also aid in the release of terpenes that
were once bound to a glucose mole-
cule (glycosidically bound). Yeast can
also release glycosidically bound thi-
ols, highly potent sulfur-containing
compounds found in both hops and
malt.> Thiols can exist as free mole-
cules as well, variety dependent, so
depending on hop addition timing,
form, and amount, thiol character
can be manipulated. Thiol aromas
such as grapefruit, catty, orange rind,
tangerine, and so on released during
fermentation or during dry hopping
on active yeast can augment a beer’s
juicy character. Combine Conan’s
fruity and haze-forward yeast with
citrusy (thiol-forward) hops like Ci-
tra® and Mosaic®, now that’s wicked
juicy potential.

This sought-after flavor is typical-
ly derived from shifting the hop addi-
tions of a West Coast IPA in the front
side of the kettle toward the end of
boil or whirlpool hopping. Additions
are targeted to reduce iso-alpha acid
formation and maintain fresh hop oil
character (less woody, earthy, oxy-
genated sesquiterpenes). Dry hopping

Table |:Yeast traing recommended for NEIPAS

East Coast Yeast (ECY29)

Escarpment Labs Vermont Ale

GigaYeast Vermont IPA (GY054)

Imperial Barbarian (A04)

Lallemand LalBrew New England

Omega DIPA (OYL-052)

RVA Yeast Labs Hoptopper Ale (RVA-104)

SafAle English Ale (S-04)

SafAle German Ale (K-97)

White Labs Dry English Ale (WLP0OO7)

White Labs London Fog (WLP066)

White Labs Burlington Ale (WLPQ95)

Wyeast London Ale I1I (1318)

Wyeast British Ale (1098)

The Yeast Bay Vermont Ale (WLP4000)
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tends to be targeted toward active
fermentation, 24 to 48 hours after
yeast pitch. This allows the magic of
biotransformation to augment fruity
and floral character through trans-
formation as well as terpene and thiol
release from glycosides.

So this highlights the basic origins
of juicy. But how about the hazy part?

HAZY

What was originally just a cloudy side
effect turned into a really big craze.
Not only is there now a hazy-juicy
style, there are also sub styles: From
lush balanced juicy IPAs to milkshake
IPAs (lactose inclusion), to mud-
dy, chalky, chunky thick IPAs. In the
2000s we experienced near-death-
by-bitterness, why not near-crazy-
by-hazy? For the sake of science and
for the sake of my own sanity this
article focuses on how to best achieve
a colloidally stable and persistent
haze that doesn’t settle or form pasty
chunks within a reasonable time pe-
riod. The term best applies because
we are still attempting to understand
what makes a haze persist.

In chemistry, a colloid is a mixture
in which one substance of microscop-
ically dispersed insoluble or soluble
particles is suspended throughout
another substance. To qualify as a
colloid, the mixture must be one that
does not settle/precipitate or would
take a very long time to settle ap-
preciably. So this is the goal for hazy
beers: Disperse particles in beer so
that they remain suspended for an
appreciably long time.

The old-school (targeted haze re-
moval) model of beer haze has a few
pathways toward haze production,
thus several targets for haze removal.
Raw materials combined with brew-
ing process, or perhaps an infection
or a foreign object like glass or par-
tially removed fining agents, can all
lead to haze formation. While we still
apply the old-school model for iden-
tification of problematic hazes, it
doesn’t necessarily help us with tar-
geted development of stable hazes.
For this we need a new-school mod-
el that takes into account raw mate-
rials and process as targets to form
the best possible colloid (Figure 1).
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Some pathways to (unwanted) haze in beers from years ago such as infections and foreign objects do
not play a part in the haze of NEIPAs. Instead, we look to things like raw materials and process.

The new-school model of haze takes
into account raw material input such
as starch and protein source (grain),
hop variety and hopping technology
and technique, yeast strain, use of
adjuncts, and use of exogenous haze
inducers such as tannins and pectin.
To understand haze and haze po-
tential let’s start at the fundamen-
tals. Classically we categorize haze
into two types: Chill (temporary) haze
and permanent haze. Beer is consid-
ered bright if no haze forms when
chilled to 40 °F (4 °C) or below. Chill
haze appears when the beer is chilled
and re-dissolves upon re-warming.
Chilled beer forms a haze at 32—-40
°F (0—4 °C) and is largely attributed
to protein and polyphenol interac-
tions. This cyclic warming and cool-
ing leads to permanent haze that
does not re-disperse upon warming.
Removal of chill haze via prolonged
cold storage at 28—30 °F (-1 to -2 °C)
can be effective as long as chilling
occurs at low temperature over dura-
tion. Haze-forming complexes that
form can then be removed by filtra-
tion or with chill proofing treatments
while the beer is still cold. Permanent
haze can also form during packaging
as covalent bonds begin to form be-
tween proteins and polyphenols to
form insoluble complexes that do not
re-disperse. Insoluble complexes can
thus form that sediment, flake, or
even chunk out in packaged product.
Somewhere between chill haze
and permanent haze there is a mid-
dle. How do we create a “stable haze?”
What we know right now is that it’s
a story of solubility, hydrophobicity
(water fearing tendencies), and par-
ticle size. If we solubilize the right
raw material particles through inten-
tional process and create a harmony

of hydrophobic molecules, a colloid
can form. Although we know that the
inclusion (or non-exclusion) of yeast
can make for hazy beer, surprisingly
in New England IPAs, residual yeast
are not necessarily the key players.
Recent research by Maye and Smith
evaluated commercial hazy IPAs and
determined that most of the beers
tested contained less than 1 million
yeast cells/mL. The authors contest
that yeast was “not even a minor con-
tributor to haze” and confirmed that
protein and polyphenol interactions
are likely the major contributors.®

NATIVE GRAIN PLAYERS

The native players in haze formation
are well known: Proteins, polyphe-
nols, carbohydrates, oxygen, hop res-
ins, melanoidins, and metal ions.” The
majority of protein comes from the
grain bill and can account for 40—-70%
of haze. Carbohydrates (starch, be-

ta-glucans, and arabinoxylans) also
derive largely from the grain bill and
can make up 2—15% of haze particles.
According to Karl Siebert, carbohy-
drate’s role in haze formation often
goes underestimated.® Polyphenols
derive both from malt and hops with
longer chains playing a role in both
chill and permanent haze formation.
Oxygen drives these haze interactions
and can also induce polymerization
in polyphenols to form more insolu-
ble complexes over time. Metal ions
play a role as well. Ions such as iron,
copper, zinc, calcium, and potassi-
um have an affinity for haze constit-
uents. They also increase oxidative
reactions that lead to permanent
haze. Hop acids are hydrophobic mol-
ecules that create a push and pull be-
tween other beer constituents. Thus,
they can create colloidal systems
in foam and in haze that can lead to
greater stability.

Haze-forming proteins survive
the kettle boil due to their size and
structure that allows them to partic-
ipate in both hydrophobic as well as
ionic and H- bonding. Polypeptides
and amino acids originate from bar-
ley/grain and undergo proteolytic and
chemical modification during mash-
ing and kettle boil. While up to 20%
of total grain proteins are thought
to be water soluble, some barley wa-
ter-soluble proteins are believed to

The key contributors to achieving a balanced, persistent haze are protein, polyphenols, carbohydrates,

hop acids, and a supportive yeast strain.
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be resistant to proteolysis and heat
coagulation. A finished beer may con-
tain about 500 mg/L proteinaceous
material with polypeptides hav-
ing molecular weights ranging from
<5 to >100 kDa. Only 2 mg/L of protein
is needed for haze formation. These 2
ppm of protein are haze active (HA).
Barley hordein is HA because of its
high order of proline (ranging from
7—-30%), an amino acid with a high
affinity for polyphenols. Asano et al.
proposed mechanisms of protein and
polyphenol interaction via hydro-
gen, hydrophobic and ionic bonding
and identified the haze-forming ca-
pacity of different fractions of beer.
What they discovered is that size
matters: Mid molecular weight pro-
teins (15—40 kDa) have higher haze-
forming potential.*®

Researchers Ye et al."* investigated
23 genotypes of barley to identify the
chemical components in malt associ-
ated with haze formation. Their work
revealed that besides total protein,
albumin, globulin, hordein, glutam-
ic acid, proline, and phenylalanine
content all positively correlate to in-
creased haze potential. Hydrophobic
amino acids such as tryptophan, phe-
nylalanine, tyrosine, leucine, isoleu-
cine, and valine are also haze active.

NEIPA grain bills can range from
50—90% barley malt with the remain-
der substituted with high-protein ad-

juncts such as oat or wheat. Wheat is
high in protein with a high HA protein
content (16% total protein, up to 80%
HA),> while oats typically have less
total protein (~13% and only 10% HA).
A comparison of oat and barley in
various forms reveals that barley typ-
ically has twice the proline content of
oats, while levels of other amino acids
that are known to cause haze are quite
consistent.3 Despite the difference in
HA proteins, oats tend to lend a hazier
impact to beer. The reason for this is
thought to be due to dextrins.

Dextrins are carbohydrates; poly-
saccharides with glucose as the struc-
tural component. Within the dextrin
family are alpha-glucans (amylose
and amylopectin) as well as beta-glu-
cans (D-glucose monomers linked by
beta-glycosidic bonds). When starch
in barley or other grains such as oats
arenotfullydegraded theresidual dex-
trins contribute to haze. Often we as-
sociate problems with alpha-glucans
to brewhouse optimization. While
beta-glucans are typically the result
of poor or low malt modification.

Another form of dextrin, glycogen,
can also cause haze issues. Glycogen is
released from stressed yeast or poorly
managed yeast. Haze from these large
molecules is permanent, and instable
because of relatively larger molecular
weight (>40 kDa).

Dextrin hazes can result from the

presence of glassy kernels (>3% inclu-
sion), non-optimal milling that leads
to lower enzyme activity, short mash
temperature rests that lead to poor
starch conversion, high lauter tem-
peratures that result in late sacchar-
ification, agglutination in the kettle,
and stressed yeast. Beta-glucans that
survive the brewing process can be
as large as 300 kDa and thus lead to
post-filtration turbidity, permanent
haze, and sedimentation. Howev-
er, beta-glucans of a smaller size are
more soluble in nature and can lead
to more persistent and stable hazes.
Lee et al.’5 compared the beta-glucan
content of barley and oats to reveal
that averaged across genotypes, to-
tal beta-glucan content of barley and
oat groats is similar. However, soluble
beta-glucan content of oat groats is
greater than that of barley. Oat groats
have a higher ratio of soluble-to-total
beta-glucan content than most barley
genotypes. This explains why oats —
although lower in HA proteins — can
lead to such lusciously abundant and
persistent haze.

While higher molecular weight
glucans can lead to flakes and chunks,
something for brewers to beware of
is pectin. In our lab at the Rahr Tech-
nical Center, we’ve been asked, “Can
you look at this beer? We want it to be
really hazy but not chunky,” in refer-
ence to a snow globe type effect. While

While yeast and hops get much of the attention, the biggest contributor to the haze in NEIPAs is the grain bill. The inclusion of undermodified malt contrib-
utes higher protein and higher glucan content, while the addition of oats favors haze formation due to relatively higher soluble beta-glucan content.
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sometimes this issue can occur due to
brewhouse issues or undermodified
malt, another suspect that comes
up time and again is pectin. Brewers
beware if adding fruit or even exog-
enous pectin in an effort to increase
haze. Pectin is an acidic polysaccha-
ride present in fruits and is useful
for setting jams and jellies. Isolated
pectin has a molecular weight of 60 to
130 kDa, which is ideal for permanent
haze formation. Pectin can be used in
the food industry as a stabilizer, but it
must exist in the right conditions —
generally it requires heat in the pres-
ence of sugar at low pH (acidic con-
ditions pH 2.8-3.6) during which the
pectin network opens up and forms
hydrogen bonds and hydrophobic
interactions binding carbohydrate
chains together into a gel-type net-
work. Some pectins require a divalent
cation such as calcium for binding at
higher pH but this also occurs under
high solids content. Therefore, in
most beer applications pectin would
not behave as a ‘stabilizer’ and is not
going to be your stable haze friend.
It will make wonderful flakes and
chunks that float and fleck about.

Excessive pectin results in flakes and chunks in
suspension — generally not the look brewers are
going for with hazy IPAs.

HOP ACTORS

So far we’ve discussed grain’s hazy
potential but what about hops? Hops
offer polyphenols as well as hop ac-
ids. While the majority of polyphe-
nols in beer actually derive from malt,
a significant portion of polyphenols
do originate from hops. They have
been the target of haze removal prod-
ucts such as polyvinylpolypyrrolidone
(PVPP), because PVPP has a similar
chemical structure to HA proline-rich
proteins. The hop- and malt-derived
phenolic compounds that survive the
brewing process tend to be small-
er in nature, either monomeric, di-
meric, or polymeric of low molecular
weight. When proteins and polyphe-
nols complex they form a large net-
work when the number of haze-active
protein binding sites is equivalent to
the number of polyphenol binding
sites. This type of haze formation can
occur rapidly in the kettle or slowly
during fermentation and aging. The
ingress of oxygen to the package as
well as mineral content can affect the
rate, but in general the hazes formed
can be quite persistent and increase
over time.

Hop acids behave similarly to phe-
nolic monomers due to their carbon
ring structure and alcohol groups —
the “ols.” Hop acids such as alpha
and beta acids are also hydrophobic in
nature. They are key players in foam
formation as well as foam stabiliza-
tion due to their push and pull with
foam active proteins. During the boil
alpha acids isomerize into iso-alpha
acids, which are more water soluble,
very bitter, and still hydrophobic in
nature. Beta acids are generally less
soluble and tend to oxidize during the
brewing process.

The late- and dry-hopped nature
of NEIPAs leads them to have high-
er alpha as well as beta acid content
than their West Coast counterparts.
Maye and Smith investigated the ef-
fects of hop compounds on beer tur-
bidity to find that hop constituents
can account for as much as 12% of
analyzed haze in NEIPAs. The authors
were surprised to find up to 14 ppm
beta acids (average 5 ppm) in NEIPAs
whereas West Coast IPAs and other
bright beers typically have none. Al-

pha acids were also higher in NEIPAs,
but these are relatively common in
dry-hopped beers. The prevalence of
these non-polar hop acids in NEIPAs
vs. West Coast IPAs is thought to be
due to the amount of haze present
that derives from protein-polyphe-
nol complexation. Increased alpha
and beta acid content is also found in
yeast-forward beers like hefeweizens.
The shape of beta acids reminds me of
a pregnant spider. They have a central
ring with long hydrophobic legs (pre-
nyl groups) sticking out. The shape
and the stereochemistry of the mol-
ecule makes them rather “large” for
their size, however the six membered
ring and enolization potential (elec-
trons can flow around the molecule)
make them very effective emulsifying
agents in foam and in hop extracts.
Imagine a flat, long-legged molecule
doing very slow cartwheels through
haze-active proteins and acidic car-
bohydrates, maybe yeast, and you’ve
got yourself a haze for days scenario.

Work by Huismann and coworkers
corroborates this effect of hop bitter-
ing products on haze potential.'® The
authors added beta acids into beer
and evaluated their haze potential
over the duration of 60 days. What
they found indicated that when beta
acids are included as part of a hop bit-
tering product at optimized dosing
haze potential and haze stability can
be maximized.

This brings up the question — can
haze modifiers be dosed into beer to
improve haze potential and stability.
Although we don’t have a lot of pub-
lished data and trade secrets are rath-
er protected at this point in time, we
do know that there is a potential. If
you take a rather clear beer and dose
in exogenous tannins or a mixture
of beta acids and hop products you
can achieve a somewhat persistent
haze. However we don’t have enough
data to say how much or to what beer
matrix, these are still lessons we are
learning in our race for haze for days.

SYNOPSIS

While the old-school model of haze
formation and haze mitigation gives
a great starting point for identifying
opportunities for stable haze produc-
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STAR GAZER HAZY
DOUBLE IPA

(5 gallons/19 L, all-grain)
0G=1.064 FG=1.012
IBU=35 SRM=4 ABV=7%

This hazy double IPA was formulated

to showcase the minty and green apple
aroma notes from German Polaris hops
and the tropical and juicy aromas from
BSG Hops’ Zamba™ blend. The grist bill
is typical for the style with a little boost
from sucrose to increase wort gravity
without adding non-fermentables or
additional malt flavor. The hopping
schedule and yeast strain are intended
to set the stage for aroma retention
and biotransformation while keeping
hop bitterness in check.

INGREDIENTS

6.5 Lbs. (2.95 kg) Rahr North Star
Pils Malt or other North American
2-row Pilsner malt

3.25 lbs. (1.47 kg) red wheat malt

1.5 lbs. (680 g) flaked oats

6 0z.(170 g) acidulated malt

1 Lb. (454 g) sucrose (add with first
wort hops)

8 AAU Polaris hops (first wort hop)
(0.4 0z./11.5 g at 20% alpha acids)

2 AAU Polaris hops (60 min.)

(0.1 0z./2.8 g at 20% alpha acids)

5 AAU Zamba™ hops (60 min.)

(0.5 0z./14 g at 10% alpha acids)

20 AAU Polaris hops (hop stand)

(1 0z./28 g at 20% alpha acids)
10 AAU Zamba™ hops (hop stand)
(1 0z./28 g at 10% alpha acids)
1.5 0z. (42 g) Polaris hops (dry hop

at day 2)

1.5 0z.(42 g) Zamba™ hops (dry hop
at day 2)

1.5 0z. (42 g) Polaris hops (dry hop
at day 4)

1.5 0z.(42 g) Zamba™ hops (dry
hop at day 4)

SafAle K-97 (German Ale), Omega
QOYL-044 (Kolsch 1), or LalBrew
Koln yeast

1 cup corn sugar (if priming)

STEP BY STEP

This recipe uses reverse osmosis (RO)
water. Add 2 tsp. calcium chloride, ¥4
tsp. calcium sulfate (gypsum), and %

tsp. sodium chloride (non-iodized) to

the mash water before mashing-in.
Note that acidulated malt is included
in the grist bill; mash pH following
mashing-in should be about 5.4.

Mash the malts at 154 °F (68 °C)
for 60 minutes. Start recirculating
wort. Sparge slowly and collect 6.5
gallons (24.5 L) of wort. Add first
wort hops and sugar while sparging
the mash.

Heat to boiling, and boil the wort
for 70 minutes, adding hops at the
times indicated in the recipe. Adjust
original gravity post-boil with RO
water as required.

Chill the wort to 158 °F (70 °C),
add the hop stand additions and
give the wort a long stir to create a
whirlpool, then let steep for 10 min-
utes. Continue cooling wort to ~68
°F (20 °C). Pitch yeast, and ferment
between 60-68 °F (15.5-20 °C)
until complete.

Dry hops should be added on day
2 and day 4 of fermentation. If using
hop bags for dry hopping, remove
bags on day 7; if not, rack into sec-
ondary fermenter or keg equipped
with spunding valve. Complete fer-
mentation and any hop creep follow-
ing dry hopping should be finished by
about day 21.

Prime and bottle condition, or
serve from keg if naturally condi-
tioned during aging.

STAR GAZER HAZY
DOUBLE IPA

(5 gallons/19 L, partial mash)
0G=1.064 FG=1.012
IBU=35 SRM=4 ABV=7%

INGREDIENTS

3.5 lbs. (1.6 kg) Pilsen dried malt
extract

1 Lb. (454 g) wheat dried malt
extract

1.5 lbs. (680 g) red wheat malt

1.5 Lbs. (680 g) flaked oats

2 tsp. 88% lactic acid (add with first
wort hops)

1 Lb. (454 g) sucrose (add with first
wort hops)

8 AAU Polaris hops (first wort hop)
(0.4 0z./11.5 g at 20% alpha acids)
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2 AAU Polaris hops (60 min.)

(0.1 0z./2.8 g at 20% alpha acids)

5 AAU Zamba™ hops (60 min.)

(0.5 0z./14 g at 10% alpha acids)

20 AAU Polaris hops (hop stand)

(1 0z./28 g at 20% alpha acids)

10 AAU Zamba™ hops (hop stand)
(1 0z./28 g at 10% alpha acids)

1.5 0z. (42 g) Polaris hops (dry hop
at day 2)

1.5 0z.(42 g) Zamba™ hops (dry hop
at day 2)

1.5 0z. (42 g) Polaris hops (dry hop
at day 4)

1.5 0z.(42 g) Zamba™ hops (dry hop
at day 4)

SafAle K-97 (German Ale), Omega
OYL-044 (Kolsch 1), or LalBrew
Koln yeast

1 cup corn sugar (if priming)

STEP BY STEP

This recipe uses reverse osmosis (RO)
water. Add the crushed wheat malt
and flaked oats to a muslin bag and
mash in 1 gallon (3.8 L) of water at
154 °F (68 °C) for 60 minutes. Remove
the grains and rinse with 1 gallon (3.8
L) of hot water. Bring total volume up
to 6.5 gallons (24.6 L) and stir in the
malt extracts. Once fully dissolved,
add the first wort hops, sucrose, and
lactic acid.

Heat to boiling, and boil the wort
for 60 minutes, adding hops at the
times indicated in the recipe. Adjust
original gravity post-boil with RO
water as required.

Chill the wort to 158 °F (70 °C), add
the hop stand additions and give the
wort a long stir to create a whirlpool,
then let steep for 10 minutes. Continue
cooling wort to ~68 °F (20 °C). Pitch
yeast, and ferment between 60-68 °F
(15.5-20 °C) until complete.

Dry hops should be added on day
2 and day 4 of fermentation. If using
hop bags for dry hopping, remove bags
on day 7, if not, rack into secondary
fermenter or keg equipped with spund-
ing valve. Complete fermentation and
any hop creep following dry hopping
should be finished by about day 21.

Prime and bottle condition, or
serve from keg if naturally conditioned
during aging.



tion, we still don’t have a complete
understanding of every input’s im-
pact. We know that in order to achieve 8.
a balanced, persistent haze we need
protein, polyphenols, carbohydrates,
hop acids, and a supportive yeast
strain. The inclusion of undermodi-
fied malt can induce haze due to high- 9.
er protein and higher glucan content.
The use of oats as an adjunct favors
haze formation due to relatively high-
er soluble beta-glucan content. The
addition of alpha and beta acids due
to prolonged and late dry hopping in a
beer with higher than typical protein
content can lead to more persistent
foam and haze. Exogenous tannins
can impact haze formation and dura-
tion. Pectin can take you beyond haze
and into flakes or chunks. The choice
of yeast strain can impact juicy fla-
vor potential and add a component of
haze, but may not be the key to haze. 11.
While we are still adding more infor-
mation to our hazy juicy paradigm,
more research is in order. Until then
we will continue to fine-tune recipes
and optimize brewing process in or-
der to achieve the most sought after
hazy haze for beer with the juiciest
of flavor. &9
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story and photos by Adam Wirth

y journey into home-
brewing started like
the majority of us;
walking into my lo-
cal homebrew supply
shop and declaring, “I want to brew!
What do I do?” I started small with
extract brews, but quickly started to
dream of brewing all-grain batches
and building my own equipment to do
so. I'm an engineer by trade, which
fueled my build of a three-kettle
HERMS (heat exchange recirculating
mash system) with electric control-
ler, all of which I built myself from
scratch. All was right in the world.
After the first several brews, it
became apparent that the dream sys-
tem I built had a flaw — its setting.
My brew space where the system re-
sided lacked some major essentials:
Water supply, drainage ability, and
ample space for brewing. I found my-
self lugging 5-gallon (19-L) pails of
water to my garage, setting up tem-
porary hoses draining into the yard,
and moving yard equipment in and
out to make space to brew. Home-
brewing became exhausting! So, in
the midst of a pandemic where I've
been quarantined at home, I decided
to use my off time to build a brew-
ery. In late 2020 I officially moved in,
and the list of add-ons for the brew-
ery was extensive. Follow along as I
highlight some of the major compo-
nents that are now home to my total
homebrewing experience.
Welcome to Zonut Brewing!
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The idea was to take an old rotting shed
that had a patio/pergola area attached
and transform it into a brand new
14x2/4-foot (4.3x7.3-m) combo build-
ing to house a storage shed in the back
and a fully insulated and tempera-
ture-controlled brewery space in the
front. We were able to salvage the per-
gola area while tearing down the shed
and ended up building the rest from
scratch. This project was the quintes-
sential “while we’re at it . . .” space.

The heart of Zonut Brewing is the
three-kettle HERMS. I wanted the
control of using electric brewing,
and with inspiration from several
other electric brewers I settled on
using three 20-gallon (76-L) ket-
tles, modified with quick disconnect
fittings to use transfer hoses. The
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ORIGINAL SKETCHED PLANS

system is built around a garage stor-
age rack, which was the perfect size
for the equipment. The 30A control-
ler I built from scratch is mounted
on a swinging TV stand, so it stays
out of the way when not in use. The
controller build tested my patience
in wiring, but turned out great and
gives me precise temperature con-
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trol on the hot liquor tank (HLT) and
mash kettles. A steam condenser at-
tached to the boil kettle makes for
very little steam release in the room,
and requires much less power for a
rolling boil. The system is finished
off with lighting, black high-density
polyethylene (HDPE) paneling, and
of course, the brewery logo.



My keezer starts with a 7-cubic foot
Arctic King chest freezer, which is the
perfect size for four Corny kegs. I'm a
big fan of nitro beers, so I wanted to
have total flexibility for using both
CO,, and nitro on any tap. To do so, I
constructed a parallel manifold setup
that can channel both gases to each
secondary regulator. I took extra care
to make sure all my fittings were
sealed before final installation. Since
the taps are remote from the keezer,
I placed a small glycol reservoir in
the unused space that can keep the
beer lines cool on their way to the
taps. An Inkbird controller maintains
optimum beer temperature.

The aesthetics in the brewery are
meant to be industrial. I once saw
iron pipe used in a craft brewery and I
knew right then what I wanted to use
for my taps. The system starts with
2-inch (5-cm) iron pipe from the
home center. To ensure serviceabili-
ty, I cut a large window in the faucet
pipe and formed a piece of steel sheet
to cover the opening and house the
faucet shanks. With the four lines
plumbed in and wrapped around a
glycol cooling line, I used small but-

ton head machine screws to secure
the shank panel. From there, the re-
maining elbows and vertical members
were screwed together, and the tap
system was ready to be bolted direct-
ly to the countertop. I chose Intertap
flow control faucets for flexibility in
using CO, or nitro in a single tap, and
finished it off with custom cut tap
handles and 3D printed dogs. (Zonut
Brewing is named after our brew dog,
Zoe). And “while we’re at it . . .”
since I had a sink just below the taps,
I added a glass rinser to the drip tray.
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While I have access to a local home-
brew shop’s grain mill, I wanted to
include my own motorized grain mill
in the space to have more control and
freshness over the crush. I bought an
inexpensive high-torque drill that I
modified to fit in a case with external

I'wanted to use a glycol chiller for total
control over the Ss Brewtech fermen-
ters, however glycol units are quite
expensive. Instead, using a stan-
dard 5,000 BTU wall air conditioning
unit, the evaporator can be placed in
a 60 qt. cooler full of glycol to do the
same job as purpose-built chillers.
As I wanted a professional look, and
keeping with the industrial theme, I
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speed control, directly spinning the
rollers. This mill mentioned an op-
timum RPM of 350 for grain crush-
ing. Well, how would I know what
speed I'm turning? An easy add-on
was a Hall-effect sensor fixated on
the drill chuck. Now I can dial in the
precise RPM no matter what type of

built a custom enclosure with an LED
lighted plexiglass front, so the entire
unit is visible. An Inkbird controller
keeps the glycol as cold as desired,
and as a finishing touch I added an
old iPad as a screen to monitor Tilt
hydrometers. This thing is a beast —
I’m certain it can control many more
fermenters. (I think my homebrew-
ing friends will start to drop off their
fermenters soon!)
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grain I’m using. There’s something
very exciting about listening to your
grain mill spooling up right before
you intend to mash. I mounted the
whole system on a standard kitchen
island I found at the home center,
which houses a bucket perfectly for
catching the grain.



From the beginning, we wanted a
brewing space that connected the
indoor and outdoor spaces. As such,
we devised a plan to have a bar top
area that could be accessed both in
the brewery and out in the patio

space. We wanted the bar to have a
unique look and feel, so I made a ply-
wood base that we inlayed pre-fin-
ished wood strips in a herringbone
pattern, and then poured %s-inch of
epoxy bar top resin on top. The look
is dramatic and gives a real sense of
depth. Resin countertops also al-

lowed us to insert our brewery logo
in between pours. We also built
swing-up doors at the corner bar
area that utilize gas struts and tru-
ly invite people into the space from
outdoors. Entertaining is now a joy
and promotes our favorite hobby
with every pour. &9
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As T see it, there are several pos-
sible approaches to consider when
planning out a maple brew. One can
lean into expectations and simply load
up a stout with as much maple syrup
as possible. Or, one might change up
the base style, searching for a show-
case that won’t drown out the ma-
ple with competing characteristics
— doesn’t a maple cream ale have a
nice-sounding ring to it? You could,
of course, simply take a less direct
path toward finding your maple beer
nirvana, and enhance the perception
of maple flavor with something that
simply tastes like it, like fenugreek
or candy cap mushrooms. Or, finally,
you could decide to circumvent the
issue altogether, and simply prevent
the maple syrup from fermenting at
all by adding it into a beer that no lon-
ger contains active, viable yeast.

IN ITS RAWEST FORM

Those lucky enough to live in ma-
ple country might understandably
feel the urge to go as maple-forward
with their brew as possible, and in
this case, why limit yourself to just
one source of flavor? Brewers in the
appropriate regions might consider
a beer that combines not only syrup,
but maple sap as well, and perhaps
even bark. All varieties of maples,
including black, red, and silver can
be tapped for syrup, though natural-
ly the highest concentration of sugar
will be found in the sap of the sugar
maple. Regardless, maple sap con-
tains nowhere near the sweetness of
its condensed syrup, and is so close
to raw water that it can be used to re-
place your brewing water entirely.

It’s important to note that the
properties of your sap are set in wood,
not stone, and thus may not only vary
from vyear-to-year, but from day-
by-day and tree-to-tree. Maple sap
generally has a gravity around 1.005
to 1.007, but it may sometimes come
in as low as 1.003. Typically, you can
expect a pH between 6.5 to 7, but in
some cases, it may range as widely as
3.9 to 7.9, depending on the season
and conditions. Brewers may consider
adding around 0.2 g calcium chloride
per gallon (4 L) of sap to ensure ad-
equate calcium is present, especially
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when brewing a maple stout.

If you are not tapping the sap
firsthand, it’s worth noting that some
producers may offer reverse osmosis
(RO) sap — sap that has been filtered
and concentrated via reverse osmo-
sis. While still much more liquid than
syrup, RO sap can have a much high-
er concentration of sugars than sap
straight from the tree, and this con-
centration can vary widely. In fact, if
you live in a region known for maple
syrup production, some producers
will create a sap of whatever gravity
you ask. It’s much easier for someone
with proper equipment to do this ver-
sus trying to hit the correct gravity at
home. Using concentrated sap is the
technique Sean Lawson uses to create
Lawson’s Finest Liquids’ Maple Trip-
ple Ale. This may not be an option for
most readers, but if you are able to get
sap with a known sugar content, this
can help take away some of the un-
predictability that comes with brew-
ing with a natural foraged ingredient.
Timing is worth considering too: Sap
harvested later in the season may
have lower concentrations of sugar
and differ in taste compared to ear-
ly-season sap.

Regardless of where and when
you get your sap, keep in mind that
nature is just as eager to get on with
the fermenting as you are. Natural
fermentation will take off on its own
in a couple of days, so the sap should
be kept cold in the interim, and frozen
for longer periods if you are unable to
brew with it immediately. Using fresh
or properly stored sap is critical as
off-flavors (fecal-like) show up pret-
ty quickly if stored improperly.

One’s first instinct when it comes
to replacing all of the brewing water
with pure sap may be to wonder if
the flavor will become overwhelm-
ing, but generally, you’ll find the op-
posite to be true. Because there is so
little to maple sap beyond water and
dilute minerals, and the sugar con-
tent is so low, little maple flavor will
make it through the fermentation
process. Indeed, it is the long, long
boiling process that sap undergoes in
order to become syrup that is respon-
sible for most of the flavor of maple
as we know it — as the water evap-
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orates, the sugars are transformed
through caramelization and Maillard
reactions. However, the sap itself will
add a mild mineral and ester charac-
ter to the beer, which holds up well to
the profile of something like a stout
or porter.

For a fully mapleized stout, let’s
not only double down, but triple down
on the maple. If you live in the North-
east of the U.S., Southeast of Canada,
or one of the less popular maple sug-
aring regions with access to sap, you
no doubt have access to bark as well.
Try peeling a few ounces of bark from
a tree and toasting it in the oven be-
fore adding to the boil, enhancing the
toasty, earth notes in the beer.

MAPLE BREWING TECHNIQUES
Boiling is already an integral part of
the syrup making process, so maple
syrup certainly doesn’t require any
more of it. In fact, adding your syr-
up during the boil will only diminish
your chances of saving as much of the
precious, delicate flavor as possible.
Whether brewing an all-in stout with
sap and syrup alike, or a toned-down
variation with just syrup, set the syr-
up aside until after fermentation has
completed. While I don’t always rec-
ommend racking to a secondary ves-
sel, I find it’s absolutely warranted in
cases like this when you want to in-
troduce the maple with as little tur-
bulence as possible. Dumping a bunch
of maple syrup onto a thick, hungry
yeast cake is only going to stir up a
vigorous secondary fermentation,
and just as with adding the syrup to
the boil, this risks blowing off many
of the maple’s volatile molecules. Af-
ter transferring to a secondary, there
will still be plenty of yeast left behind
to ensure the maple is fermented out,
but the process will be a slower, gen-
tler integration. For similar reasons, I
recommend building your beer around
a slow, steady yeast variety, prefera-
bly one comfortable with fermenting
steadily at lower temperatures, with-
out pumping out a lot of esters.

Just how much maple syrup should
you add? Frankly, I’ve found it’s next
to impossible to go overboard in this
regard. I have brewed beers with as
much as 1 part maple syrup to 4 parts



If you live in the land of sugar maples, you may maximize the maple in your recipe by replacing your brewing water with maple sap.

beer. After taking this approach for a
maple imperial stout using an entire
gallon (4 L) of maple syrup in a 5-gal-
lon (19-L) batch, I still found that the
beer could have been, well, a bit more
maple-y. So much of maple’s essence
relies upon its richness, and once fer-
mented out completely, it’s just not
that overwhelming of a flavor. But the
main consideration here, in the end,
will likely come down to cost. Maple
syrup certainly isn’t cheap, and dump-
ing a gallon (4 L) or more of the stuff
into a batch is not going to be eco-
nomical for most brewers. For most
recipes, I would recommend at least 32
fl. 0z. (950 mL) of syrup per 5-gallon
(19-L) batch, though lighter beers may
still shine with less than this.

Until recently, maple was sold in
three grades, corresponding to its
color. Led by the state of Vermont, the
USDA recently changed from the let-
ter grade system to a self-descriptive
system. When brewing with maple
syrup, you’ll want to seek out what
was formerly Grade C syrup, now
known as “Very Dark and Strong Fla-
vor.” If you can’t find this darkest of
dark maple syrups in your area, sim-

ply search for the next shade down, or
what would have previously been la-
beled Grade B. While the average con-
sumer tends to stick to the lightest
shades for their pancakes and waf-
fles, you’ll want the most robust of
maple syrup to hold up to your beer.

Another glaring caveat that until
now has been left unaddressed: What
if you do want your beer to be sweet?

Beyond dosing your beer with syr-
up in the glass, the simplest method
is to fall back on crystal malt. Or, to
reach for the brewer’s latest darling
ingredient: Lactose sugar. These in-
gredients can quickly become over-
bearing, but depending on your goals,
they’re certainly able to deliver the
perception of sticky sweetness that
many expect from a maple beer. Used
more discreetly, a moderate dose
of lactose — half a pound up to a
pound in a 5-gallon batch (0.23-0.45
kg/19 L) — supplies a clean, smooth
mouthfeel and drags the beer just into
the spectrum of sweet. This approach
can be especially effective if brewing
a dark beer on the less-than-impe-
rial side, such as a porter or a more
modest stout.

What if adding a perception of
sweetness back into your maple-
infused, thoroughly-fermented beer
isn’t quite enough? Perhaps you’re
over this whole fermentation thing,
ready to embrace maple flavor whol-
ly undisturbed and undiminished. In
other words, you want to combine
finished, stable beer with maple syr-
up, but dodge the flavor-scrubbing
fermentation of that syrup.

This tactic is relatively easy to
achieve for those with the ability to
keg their beer, but for practicality and
stability reasons, should probably be
avoided by those who bottle condi-
tion. If one wishes to avoid ferment-
ing their maple syrup, they’ll have to
neutralize their yeast after fermenta-
tion has completed. The easiest way
to accomplish this is using two com-
mon winemaking ingredients, potas-
sium metabisulfite (Campden tablets)
and potassium sorbate. After fermen-
tation, cold crash the beer if you’re
able, then transfer the liquid to a sec-
ondary vessel to free the beer from
as much yeast sediment as possible.
Add about 2 grams per gallon (4 L)
of potassium sorbate plus two whole
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Campden tablets. Let the beer sit for
at least a day to ensure even dissolu-
tion within the liquid. After this, add
your desired volume of maple syr-
up — though keep in mind you will
not need nearly as much by volume
as with other techniques, and a large
volume of maple syrup will make your
beer incredibly sweet. Allow the beer
to age for an additional week or two
after this. Some slight refermenta-
tion may still occur, since Campden
and potassium sorbate do not actu-
ally kill yeast, but rather inhibit it
from multiplying.

BASE BEER STYLE SELECTION
Though many brewers will want to go

big with a maple beer, it may be wise
to stick to the lighter side of dark and
the smoother side of roasty. A porter
or brown ale can serve to contrast the
woodsy maple essence just as well as a
big stout, but if one does choose to go
in the stout direction, avoid leaning
too hard into bitter, roasted malts.
The rich, potent base of a Russian
imperial stout is only going to make
it all the harder for the maple to peek
through. Consider blackening your
beer instead with less intense malts
like Carafa III® and Blackprinz®,
which still impart notes of coffee,
chocolate, and roast, without becom-
ing overly acrid or overbearing.

Thus far, I’ve made the assump-

A slow fermentation on the cooler side of a yeast’s recommended temperature range will help prevent
scrubbing all of the delicate flavors from maple syrup additions.
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tion that you’ll be wanting to stick to
a dark beer base, and load it up with as
much maple as possible to make sure
the flavor sticks around. However,
I've found that maple works across a
surprising variety of styles and grain
bills, and you should feel little hesita-
tion for exploring in this regard. Using
a healthy percentage of oats or wheat
in the grain bill can add to the per-
ception of a full, silky mouthfeel, and
a small percentage of a light smoked
malt like oat-smoked wheat can help
to enhance some of the earthiness of
the maple. Style-wise, maple pairs
quite well with nearly every shade of
beer, and will shine especially well in
ambers and red ales, which also of-
fer the bonus of a touch of residual
sweetness. Regardless of the style, a
small percentage of crystal malt will
help to balance out the dryness that
the maple will impart, which many
drinkers might find paradoxical. For a
beer that’s smooth and rich, but shies
away from sweetness, Munich or Vi-
enna malt may be the perfect thing,
granting just enough fullness to
the mouthfeel.

Of course, given that this gentle
sugar benefits from a slow, steady
fermentation at lower temperatures,
why not embrace the slowest and
lowest of all fermentations? A lager
with a light grain bill provides little
to hide behind. I suspect this combi-
nation sounds like it might clash — a
notoriously delicate category of beer
combined with a notoriously gratu-
itous breakfast topping. Fortunately,
we don’t have to worry about such
marketing paradoxes when brewing at
home. In truth, the end result of fer-
mentation will likely leave maple syr-
up as the perfect, mineral-y, earthy,
just-slightly-sweet partner for a
light, neutral lager base. Think some-
where along the lines of a Vienna or
helles lager — already perfect drinks
for the transition seasons, paired with
the Northeast’s finest spring bounty.

With the tactics described in this
article you should be able to craft a
maple brew that lands anywhere from
dark to light and sweet to dry. With so
many variations to try, your greatest
challenge may be getting your hands
on enough syrup.



(5 gallons/19 L, all-grain)

0G=1.076" FG=1.021 !

[BUs =~35 SRM =45 ABV=9.6%

* Prior to maple syrup addition

10.5 Lbs. (4.8 kg) 2-row pale malt

2 lbs. (0.9 kg) Munich malt

1 Lb. (0.45 kg) flaked oats

1 Lb.(0.45 kg) Carafa® Il malt

0.5 Lb. (0.23 kg) crystal malt (20 °L)

4 0z.(113 g) chocolate wheat malt

8.5 AAU Northern Brewer hops (60
min.) (1 0z./28 g at 8.5% alpha acids)

8.5 AAU Northern Brewer hops (5 min.)
(1 0z./28 g at 8.5% alpha acids)

32 fl.0z. (950 mL) very dark maple
syrup (secondary)

Wyeast 1318 (London Ale III), White
Labs WLP066 (London Fog), or
LalBrew Verdant IPA yeast

¥%. cup corn sugar (if priming)

Brewers with access to maple sap may
replace all brewing water with sap for
this recipe. Those without access to
sap can add 0.5 lb. (0.23 kg) corn sugar
as substitute. The gravity of maple sap
for this recipe is assumed to be ~1.005,
though this will vary — take a gravity
reading of the sap before brewing to
adjust accordingly.

Mash grains in sap at 154 °F (68 °C)
for 60 minutes. Sparge as normal and
boil for 60 minutes adding hops accord-
ing to ingredients list. Cool the wort to
fermentation temperature and aerate
the wort if using a liquid strain.

Ferment at 69-72 °F (21-22 °Q).
When primary fermentation is complete,
rack beer to secondary vessel, then add
32 fl. 0z. (950 mL or 2.8 lbs./1.3 kg) very
dark (previously called Grade C) maple
syrup. Allow two to three weeks for ad-
ditional fermentation before packaging
as normal.

(5 gallons/19 L, extract with grains) !
0G=1.076" FG=1.021

[BUs =~35 SRM =45 ABV=9.6%

* Prior to maple syrup addition

6 Lbs. (2.7 kg) extra light dried malt
extract

1 Lb. (0.45 kg) Munich dried malt extract

0.5 Lb. (0.23 kg) Carapils® malt

1 Lb. (0.45 kg) Carafa® Il malt

0.5 b. (0.23 kg) crystal malt (20 °L)

4 0z.(113 g) chocolate wheat malt

8.5 AAU Northern Brewer hops (60 min.)
(1 0z./28 g at 8.5% alpha acids)

8.5 AAU Northern Brewer hops (5 min.)
(1 0z./28 g at 8.5% alpha acids)

32 fl. 0z. (950 mL) very dark maple syrup
(secondary)

Wyeast 1318 (London Ale IIl), White
Labs WLP066 (London Fog), or
LalBrew Verdant IPA yeast

% cup corn sugar (if priming)

If available, replace all brewing water
with sap. If not, add 0.5 Lb. (0.23 kg) corn
sugar as a substitute.

Place all the crushed grains in a large
muslin bag. Begin heating 4 gallons (15
L) of water and submerge the grains in
the water. When the water reaches 170
°F (77 °C) remove the grain bag and
allow it to drip back into the kettle. Turn
off heat and add the malt extract. Stir
until all the extract is dissolved then
bring wort to a boil. Add the first hop
addition at the start of the boil and sec-
ond addition with five minutes left in the
boil. Cool the wort to fermentation tem-
perature, top up to 5 gallons (19 L) and
aerate the wort if using a liquid strain.

Ferment at 69-72 °F (21-22 °Q).
When primary fermentation is complete,
rack beer to secondary vessel, then add
32 fl. 0z. (950 mL or 2.8 lbs./1.3 kg) very
dark (previously called Grade C) maple
syrup. Allow two to three weeks for ad-
ditional fermentation before packaging
as normal.

(5 gallons/19 L, all-grain)
0G=1.044" FG=1.008
IBU=23 SRM =17 ABV=5.8%

* Prior to maple syrup addition

6 Lbs. (2.7 kg) Pilsner malt
1.5 lbs. (0.68 kg) Munich malt

0.5 Lb. (0.23 kg) melanoidin malt

4 0z.(113 g) crystal malt (60 °L)

4 0z. (113 g) chocolate wheat malt

4 AAU Tettnanger hops (60 min.)
(1 0z./28 g at 4% alpha acids)

4 AAU Tettnanger hops (10 min.)
(1 0z./28 g at 4% alpha acids)

4 AAU Tettnanger hops (5 min.)

(1 0z./28 g at 4% alpha acids)

24 fl. oz. (700 mL) very dark maple
syrup (secondary)

Wyeast 2124 (Bohemian Lager), White
Labs WLP830 (German Lager), or
SafLager W-34/70 yeast

% cup corn sugar (if priming)

Mash grains at 152 °F (67 °C) for 60
minutes. Sparge as normal and boil for
60 minutes adding hops according to
ingredients list. Cool the wort to fer-
mentation temperature and aerate the
wort if using a liquid strain.

Ferment at lager temperatures,
50-54 °F (10-12 °C). When fermenta-
tion is complete, rack to a secondary
vessel and add 24 fl. oz. (700 mL or 2.1
Lbs./1 kg) maple syrup. After beer has
completed secondary fermentation of
maple syrup, lager for additional three
weeks before packaging.

To brew this recipe using extract with
grains, replace the Pilsner, Munich,

and melanoidin malts from the all-
grain recipe with 3 Lbs. (1.4 kg) Pilsen
dried malt extract, 1 Lb. (0.45 kg) Munich
dried malt extract,and 4 oz. (113 g) Car-
apils® malt.

Place all the crushed grains in a
large muslin bag and add to 4 gallons
(15 L) of water. Turn on the heat and
when the water reaches 170 °F (77 °C)
remove the grains and allow them to
drip back into the kettle. Turn off heat
and add the malt extract. Stir until all
the extract is dissolved then bring wort
to a boil. Boil 60 minutes, adding hops
as indicated. Cool the wort to fermen-
tation temperature, top up to 5 gallons
(19 L) and aerate the wort if using a
liquid strain.

Follow the remainder of the instruc-
tions in the all-grain recipe. &9
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TECHNIQUES

BY DREW BEECHUM & DENNY CONN

FLAVORING BEER

Get the most from additions

The first, and fo us most
important consideration,
is to lef the flavorings
complement the beer,
not define it.

Spices are just one way to add flavor to beer, but
the process to extract their flavor can differ.
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espite Denny’s repeated pleas for

homebrewers to make beer-

flavored beer, a lot of them like to

add flavorings to their beers. In a
fit of hypocrisy, it turns out even Denny
isn't immune to the call of flavored
beer. A couple of his best-known reci-
pes are for a Wee Shroomy (wee heavy
flavored with chanterelle mushrooms)
and a Bourbon Vanilla Imperial Porter.
And let’s not forget the infamous Clam
Chowder Saison collaboration with
Drew. Even John Palmer got involved in
that one, adding in potato flakes!

But if you're going to make a
flavored beer, there are a few things
to consider. To us, one of the most
important considerations is to let the
flavorings complement the beer. Some
don’t agree with this and we’ll go into
this more in the next section but even
something as radical as the Clam Chow-
der Saison was in the end recognizable
as a saison, not a clam chowder!

Next, you need to think about when
to add the flavorings. Generally, flavor-
ings are added either to the kettle, the
fermenter (usually in a secondary), or at
packaging. Which one you choose de-
pends on what flavors you're adding and
how you want them to be perceived.

SELECTING FLAVORS
Flavoring a beer can go in one of two
directions . .. you can use flavoring to
define the beer, or to complement the
underlying beer flavor. Denny prefers
the second approach. While chante-
relle mushrooms in a beer may sound
like they’'d take over, in reality their
apricot flavor and aroma are a perfect
complement to a malty wee heavy.
The other method seems very prev-
alent these days. Brewers want their
hazy IPA to taste/look like orange juice.
We've even seen sweet versions of sour
beers! Whichever way you decide to go,
sit down and think it through careful-
ly. Try to taste the beer in your mind,

BREW YOUR OWN

not just the ingredients. Think of the
integration of flavors. Do the flavors
work together? Are they a natural like
peanut butter and jelly or more like
peanut butter and squid ink?

Why do we care? We've seen a lot
of beers with, as Drew puts it, ‘one fla-
vor too many.” Too many flavors fighting
for your palate’s attention makes for a
confusing and unfocused experience.
For the love of Gambrinus, think beer
with a focus!

KETTLE
Kettle flavorings are generally added
during the last five minutes of the
boil or a hot whirlpool. That helps to
preserve their flavor and aroma. The
big question with this method is how
much to add. Since you can’t taste the
effect, it’s always best to err on the
side of caution and go a little lighter
than you think it should be. If you're
using strongly flavored spices, extra
caution is needed — the line between
“interesting lavender” and “all | taste
is grandma’s soap” is vanishingly thin!
That guessing factor is also why this is
our least favorite method, but some-
times there’s no way around it.
So,what goes in the kettle? Spices
are a prime choice. Spices like cin-
namon or peppercorns are a great
choice for the kettle. Resinous spices
like rosemary work better with heat
extraction, so they should be added to
the list. Fruit zest, like orange, lemon, or
lime, often go into the kettle. But those
depend on what kind of fruit character
you want in the finished beer. Putting
them in the kettle will give you a more
integrated but muted flavor and aroma
than adding them to the fermenter.

FERMENTER

For a more forward/intense flavor or
aroma, adding flavorings to a second-
ary fermenter is the way to go. We
seldom use secondary fermenters, but



adding flavorings is one place it’s warranted. Yeah, you
could put them in the primary, but then they can sink to
the bottom and get covered in trub, which will limit the
effectiveness. Not to mention that adding anything with
sugar will likely kick up a new fermentation, so it’'s good
to give yourself some fermenter space. The renewed fer-
mentation will also scavenge oxygen that may have been
picked up when you transfer to secondary, allaying that
fear somewhat.

Secondary is a great place to add fruit (or veggies if you
want to go that route!). The flavor and aroma will be bright-
er and you won’t run the risk of setting the pectin in the fruit
like you could if added to the boil. Were making beer, not
beer jelly!

Before adding the fruit, cut it up and vacuum seal it.
Put it in the freezer for a while. That will break down cell
walls and allow the juice to be released more readily. If
you can’t vacuum seal, put it in a Ziploc bag and squeeze
as much air out as possible before sealing the bag and
freezing the fruit. (You can push your Ziploc bag into a pot
of water and use the water pressure to force the air out of
the open bag top.)

Now, the big question ... how do you sanitize the second-
ary additions? Obviously, sanitizing isn’t an issue if you put

PACKAGING

Packaging is probably the best time to add flavorings if
possible. Not only do you get the most intense flavor and
aroma that way, but also you have the advantage of adding
them to suit your own taste. No guessing at how much to
use, no long online discussions where people tell you a
million different methods (or that you shouldn’t do it at
all). Just note that if the flavoring contains sugar and you
are bottling, the additional sugar should be calculated in
with your priming sugar.

Liquid flavorings work best at this stage; additives like
coffee, vanilla, or liquor are easy to dose at packaging. But
even if your flavoring doesn'’t start off as a liquid, you can
make it into one. Read on for more about this.

TINCTURES AND TISANES
Where kettle and fermentation additions carry a level of risk
and indeterminate impact, the use of tinctures and tisanes
(herbal/spice teas) can allow you to consistently dial in your
flavor. You can buy high-quality flavor extracts, but where’s
the fun in that? But seriously, some flavors — looking at you
strawberry — are best sourced from reputable extract makers.
The process for making a tincture is about as straight-
forward as can be, but the easy way does require time and

The process for making a tincture is about as

straightforward as can be, but the easy way does
require time and pre-planning.

things in the kettle. But in the fermenter, it could be an issue.
One way is to use some StarSan in a spray bottle and spray
them down prior to freezing.

Denny, of course, has other thoughts on the matter. For
20 years he’s been making a yearly batch of Wee Shroomy
— a wee heavy with chanterelle mushrooms added to the
secondary, based on Randy Mosher’s recipe called Nirvana.
Over the years he’s tried a number of techniques for pro-
cessing the mushrooms. Soaking them in vodka or putting
them in a bowl of StarSan were unsuitable. The vodka added
alcoholic heat to the beer, which was objectionable. Soak-
ing in sanitizer left the mushrooms too wet and diluted the
flavor. Finally one year, he took a deep breath and made a
leap of faith and did neither of those. He simply brushed the
dirt off of the wild foraged chanterelles, chopped them up,
and vacuum sealed and froze them. He counted on the fact
that the beer not only had alcohol to protect it, but also low
pH post-fermentation. Lo and behold, it's worked fine for the
last 10 years.

Now, we know that the thought of putting unsanitized
wild mushrooms into your beer is gonna freak people out.
We get it. But sometimes you just have to say “let’s see what
happens”and give it a try. Spoilage yeast and bacteria really
don’t do too well in beer. Even when inoculating beer with
lactic acid bacteria and/or Brett, they often won’t funkify as
easily as many believe.

' T

pre-planning. Drew’s usual rule of thumb is start with 4
0z.(113 mL) of a clean neutral spirit (say 80-proof vodka),
roughly crush an ounce (28 g) of your desired flavoring and
mix into the spirit. Allow to steep for at least one week in
a sealable vessel like a mason jar. Give it a shake at least
once or twice a day to encourage the process and remind
yourself that you are a valuable part of the tincture cre-
ation process.

Need a tincture faster and are a nerdy cook? Grab your
favorite sous vide immersion circulator and heat a water
bath to 130-135 °F (54-57 °C). Place your vodka and spice
mixture into small mason jars and dunk them in the bath
and cook for 4-6 hours. The heat help drives the extraction
and in a relatively short time you get an intense extract.
(Also, homemade sous vide vanilla extract is a pretty snazzy
and easy DIY gift.)

Play around with your boozy bits for different charac-
ters as well. Rum and Bourbon, in particular, make some
really interesting tinctures. For instance, imagine making a
mole-inspired tincture using tequila or rum as the base with
chocolate, vanilla, coriander, cinnamon, and dried chilies?
(Drew did this once for a riff on the “oh no, the world is end-
ing in 2012!” kerfuffle.)

Don't forget the tisanes! Alcoholic extracts pull most of
the essential oils from the target substance, but it can miss
other flavors. Cinnamon is a good example. Make a tincture
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and then make a tisane — bring 6 oz. (177 mL) of water to

a boil and add a few roughly cracked cinnamon sticks. Let
cool and filter. Taste the two side by side and you’ll notice

an immense difference. The tincture pushes cinnamon heat
and burn - that nose searing, taste bud tingling of cinnamal-
dehyde. The tisane is softer and earthier with more woody
notes. Putting the two together actually presents the whole
flavor we expect from cinnamon/cassia.

TITRATION OR SIMPLY FIGURING OUT
HOW MUCH TO USE
Figuring out how much flavoring to put into a beer
post-fermentation is a straightforward process and even
kinda fun! Pour yourself four 4 oz. (113 mL) samples of the
finished beer. Add a different, measured amount of flavor-
ing to each glass and taste (having a pipette to measure
can be especially helpful for these trials). When you decide
which you like best, simply scale that amount up to the
batch size.

A sample trial might look like this:

Glass 1:4 0z. (113 mL) of beer, 1 mL of flavoring

Glass 2:4 0z. (113 mL) of beer, 2 mL of flavoring

Glass 3:4 0z. (113 mL) of beer,4 mL of flavoring

Glass 4: 4 0z. (113 mL) of beer, 6 mL of flavoring

Upon tasting, you decide that Glass 2 is the taste you
want. So now, you know you need 0.5 mL of flavoring per

ET
PUMPED

Quiet. Powerful. Easy to clean.
Designed specifically for
homebrewing, the pump that
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Order the last pump you'll
ever need, today!

BLICHMANN

ounce (113 mL) of beer left. If you had 5 gallons (19 L)
remaining (640 0z./19,000 mL), you'd need 320 mL (10.8 fl.
oz.) of flavoring to achieve the same flavor as the trial.

You should totally engage your mad scientist side by
doing this process. It’ll make you want to shout out “IGOR,
bring me the graduated cylinders and pipettes!”

Keep in mind that a lot of flavorings will fade over time.
Vanilla is a good example. Denny likes to start with vanilla
a little stronger than he thinks it should be because the
flavor and aroma will diminish after packaging. Just don’t
go crazy or you may have to wait quite a while to drink
the beer.

Before leaving, we want to stress again that in this day
and age of Werther’s Original Double Butterscotch Marsh-
mallow IPAs, think carefully about the flavors you're using.
Make them make sense and not just “because | can” Drew
often thinks about pairings found in food and replicates
those patterns — with the flavors and not the actual
Werther’s candy. Our rule is “Recreate the experience, not
necessarily the ingredients”” If you want to make a ss'mores
beer, think about what’s in marshmallows rather than using
the marshmallows themselves.

Flavoring your beer can provide a unique experience
totally tailored to your tastes. Just be sure to think the pro-
cess through carefully and you’ll end up with a beer that
will be totally yours! &g

NOW WITH
TRI-CLAMP
FITTINGS

RIPTIDE™

blichmannengineering.com



COLD-SIDE

ADVANCED BREWING

CONSIDERATIONS

It’s lurking out there ... oxidation

his whole column can be summed
up in the following statement:
Oxygen is vital to the yeast but
detrimental to the beer. Oxygen
is utilized by the yeast to synthesize
key nutrients that it needs to physically
grow and reproduce. These nutrients can
be essential lipids and sterols. Yeast fer-
ment, which means they do not respire
oxygen like we do. But yeast will utilize
any oxygen in the wort to biochemically
synthesize these nutrients, even if the
oxygen is chemically bonded to other
wort components — such that after fer-
mentation the oxygen content of the
beer is effectively zero. Or is it? There is
a lot of debate on the detriments of hot-
side aeration (i.e., oxidation of hot wort
prior to fermentation) with some studies
and many opinions that indicate that
low dissolved oxygen brewing (popu-
larly known as LODO brewing) can im-
prove your beer’s malt aroma and flavor
as well as flavor stability. By how much
is difficult to quantify.

But our focus today is on total
package oxygen (TPO), oxygen that is
introduced to the beer after fermenta-
tion, most often during packaging.As Dr.
Charles Bamforth states in his career
retrospective, “Investigations over many
years reinforced that flavor stability is
a problem that should be addressed
commercially ‘in reverse order, with the
focus on beer in the trade first and then
tracking back. Thus, | am at pains to
emphasize absolutely that the two most
important considerations should be
the minimization of oxygen in the final
package and the maintenance of beer at
the lowest possible temperature (short
of freezing) throughout storage and
distribution. Only once this is assured is
it worth paying attention to upstream.” !

BEER OXIDATION 101
So, what are the mechanisms of ox-

idation and staling? Oxidation is a
chemical reaction resulting in the loss
of electrons to a substance. Actually,
you can’t talk about oxidation without
also acknowledging the other side of
the coin, and that is reduction. In oxida-
tion-reduction reactions (or redox reac-
tions), one substance loses electrons (is
oxidized) and the other substance gains
the electrons (is reduced). Historically
the terms were defined because oxygen
was the primary reagent, and iron (for
example) would be oxidized from Fe to
Fe*?, and the oxygen would be reduced.
However, actual oxygen is not required
— it can be any substance that gains
electrons — and this is often the case in
brewing. The important thing to under-
stand is that “oxidation-caused staling”
doesn’t always mean oxygen. More on
the chemistry of beer staling later.

FLAVOR STABILITY I:
TEMPERATURE

To put it simply: Beer is best consumed
fresh. There are a couple of styles
where the oxidation products tend to
be more pleasant than the fermentation
products, but to me those clearly rep-
resent large opportunities for improve-
ment in the fermentation of the style. In
general, the first signs of oxidation and
poor flavor stability are the loss of fresh
hop and malt aromas. From there, the
effects vary. Different beer styles stale
differently. Different storage tempera-
tures stale differently. For example, in
Pilsner beers the effects that follow ag-
ing at 77 °F (25 °C) tend to be predom-
inately a caramel character, while at
86-99 °F (30-37 °Q), the flavor change
is more of the cardboard (E)-2-nonenal.?
In hoppy ales, low temperature storage
(37 °F/3°C for 2 weeks) resulted in a
hop character transition from tropical
fruit, dank, and citrus character to more
of a tea/herbal and spicy aroma.® High

BY JOHN PALMER

The important thing

to understand is that
“oxidation-caused
staling” doesn't always
mean oxygen.

Understanding what oxidation-reduction reac-
tions are and how they play a role in beer staling
can help solve for ways to reduce them.
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temperature storage (86 °F/30°C for 2 weeks) of the same
beer demonstrated a general loss of hoppy aroma and an
increase of malt-derived aroma. These are just a couple of
examples of the effect of storage temperature. Temperature is
the one factor that everyone agrees is significant in the staling
process. In fact, several studies demonstrated the applicability
of the Arrhenius equation, which suggests that the reaction
rate for most chemical reactions increases by a factor of

2-3x for every 18 °F/10°C increase in temperature. Beer that
is stored at 32-39 °F (0-4°C) was flavor stable for several
months, compared to beer stored at room temperature, which
exhibited detectable stale flavors after only a few weeks.

FLAVOR STABILITY 2: TOTAL PACKAGE
OXYGEN (TPO)

It is generally agreed that after temperature, the next biggest
effect on flavor stability is the oxygen that is introduced on
the cold side, typically during packaging. The goal for com-
mercially packaged beer is to be less than 50 parts per billion
(ppb) TPO, as this is the generally accepted benchmark for
maximizing shelf life.* The question is, how can we minimize
oxygen in the headspace when we bottle, can, or keg our
beer? It's not easy. Standing water will have an equilibrium
concentration of 8-10 ppm at room temperature near sea
level. That concentration decreases with warmer tempera-
tures and higher elevations. Boiling the water for several
minutes can drive it down to about 1 ppm. Keep in mind that
1 ppm is 1,000 ppb or 20x more than our goal of 50 ppb.

The next step is to understand the limitations of the mate-
rials we are dealing with. Plastics are generally permeable to
gases, the amount may be small, but it is there,and 50 ppb is a
low hurdle to overcome. This is the primary reason that plastic
bottles for beer remain commercially absent. In addition, oxy-
gen will absorb onto plastic surfaces and be released after fill-
ing due to the gas equilibrium change. One estimate for a 500
mL plastic bottle is that 352 ppb of oxygen will be available.
The rate of desorption is temperature dependent, but 90+%
will take place within one week and maybe 40-65% within
one day.® There are additional polymeric coatings that can be
applied to the container to reduce diffusion and/or absorption,
but these coatings interfere with recycling of the plastic.

The better option is glass bottles obviously. The only
means of oxygen ingress or CO, loss in a glass bottle is
through the bottle cap liner. Historically these PVC-based bot-
tle cap liners have been a significant problem for oxygen. One
study from 1990 indicates that diffusion through the bottle
cap could allow as much as 4 ppm of oxygen per day!® For-
tunately, there are oxygen scavenging bottle cap liners now,
as well as better materials, that may address this problem.
(Hopefully they are being used!)

The best practices for filling containers is an inert-gas
purge and capping, or sealing, on foam ... let’s start with the
purge. The idea behind the purge is to eliminate or replace
the air in a bottle, can, or keg with an inert gas such as
nitrogen or carbon dioxide, such that when the container is
filled, there is no oxygen in the container that can mix with
the beer as it is filled. In a perfect world, the gas flow would
be very laminar, there would be no turbulence,and the air
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(and oxygen) would be displaced from the container with-
out any mixing of the gases. In the real world, there is some
turbulence, and some mixing, but the available oxygen is
greatly reduced. This is why Corny kegs are recommended to
be purged with CO, prior to filling. Purging of bottles can be
done as well, such as with a counter-pressure bottle filler or
the Blichmann BeerGun™, but generally if you have a kegging
system you aren’t bottling often — unless it's for competition,
in which case | highly recommend that you do purge your
bottles. Lastly, there is the well-known recommendation to
‘cap on foam” What this means is that as the bottle fills, you
allow just enough turbulence in the beer to generate enough
foam to fill the bottle neck,and indeed, emerge from the bot-
tle, as you withdraw the fill tube. This foam is predominately
filled with CO,, and by capping on foam you eliminate any
oxygen in the package. However, there is a bit more to this
than meets the eye. The emergence and wiping away of foam
from the top of the bottle before capping is important! Why?
Because small bubbles want to become large bubbles due to
partial pressure equilibria and physics. The small bubbles at
the top of the neck quickly absorb oxygen from the air to try
to come to equilibrium with the atmosphere. In other words,
you want to cap on small bubbles of foam, after eliminating
the big bubbles of foam that emerge from the just-filled bot-
tle. You will have a much better chance of entirely eliminating
oxygen from the bottle if you do.

BEER OXIDATION 20l

It is important to understand that oxygen gas, O, is not es-
pecially reactive when dissolved into wort; it doesn’t imme-
diately react to form staling flavor compounds. Instead, the
oxygen must be converted (i.e., react with other substances)
into reactive oxygen species or ROS, which are much more
reactive and able to initiate staling reactions. Ground-state
molecular oxygen (O,) can react with transition metal ions —
primarily iron, copper, and manganese — to form superoxide
anion (0y) and from there can react with water to produce
further reactive species such as perhydroxyl radical (OOHe),
peroxide anion (0,2), and finally to hydrogen peroxide
(H,0,). These species can react further with the metal ions
according to mechanisms such as the Fenton and Haber-
Weiss equations (not shown) to produce the hydroxyl radical
(OHe, not hydroxide, OH") and superoxide anions (O5’). The
reactivity strength of these ROS increases as follows: Super-
oxide ion, perhydroxyl radical, hydroxyl radical.>” (By the
way, “radical” means that the atomic structure contains an
unpaired valence electron, which is a bit of a loose cannon,
as it were.)

These ROS tend to react with ethanol, which is the most
abundant organic compound in beer, to produce the 1-hy-
droxyethyl radical and acetaldehyde. Most of the acetalde-
hyde in beer is produced by the yeast as they process glucose
into pyruvate and pyruvate into acetaldehyde and finally to
ethanol, for energy. Ideally, these aldehydes should all be
reduced by the yeast by the end of fermentation, but oxidation
can bring some back. However, ethanol is the least reactive of
the alcohols in beer — reactivity increases here with molecu-
lar weight. This means that the fusel or higher alcohols may



be almost as likely to become oxidized, even though the con-
centration is orders of magnitude less. Thus, acetaldehyde is
not the only manifestation of oxidation and staling. Aldehydes
are very significant organic compounds. They typically have
strong aromas, such as vanillin, which is a phenolic aldehyde
and the primary component of natural vanilla extract. There
are three main types of aldehydes that are associated with
stale beer,and these are: Fatty acid oxidation aldehydes (hex-
anal — green vegetative, and the classic wet cardboard aroma
of (E)-2-nonenal), Strecker degradation aldehydes (formed
from amino acids, such as methional — having a cooked po-
tato flavor),and Maillard reaction aldehydes (such as furfural
— having a caramel and bitter almond flavor).2 These are

the types of aromas and flavors most often associated with
stale beer. However, these sorts of flavors are often the last to

appear, when the beer has turned the corner from poor to bad.

The first signs of oxidation or flavor degradation is often the
loss of fresh malt and hop aroma. So far, scientists have not
determined whether this loss is due to breakdown of aroma
compounds or if the mechanism is more of a masking issue
by formation of aldehydes, or if it'’s a mix. It's probably a mix,
which would explain the mixed results. For example, recent
work by Barnette and Shellhammer indicates that hop aroma
loss is not due to breakdown of hop monoterpenes.

THE BOTTOM LINE
There are a lot of studies that describe oxidation of aldehydes
and the creation of compounds during malting, milling,and
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*TAUGHT BY INDUSTRY LEADERS*

NOW ACCEPTING REGISTRATIONS FOR THE FOLLOWING CLASSES:
*WORKING BREWERS *

For brewers looking to take their craft to the next level

*CRAFT BREWERS APPRENTICESHIPe

For brewers looking for real industry experience
in a working craft brewery

*BREWERY IN PLANNING*

Starting a brewery? Gain insight on
how to brew the best beer.

MASTER YOUR CRAFT

Questions about your current operation?
Looking to increase efficiency and brew better beer?
Consultation services, and on-site training available

802.352.4200  ABGBrew.com
Education@ABGBrew.com

mashing that are associated with stale flavor, but the majority
of these products are eliminated during the boil or reduced by
the yeast during fermentation. This shifts the focus to the cold
side and our efforts to minimize TPO by purging the bottles,
cans, or kegs with inert gas and capping on foam. But keep in
mind that the best thing you can do to preserve your beer’s
flavor is to store it cold. Oxidation and staling are chemical
reactions that are controlled by temperature. &9
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It's great to have an
idea of how much is
left in the keg to plan
future brew days and
schedule the current
brew fermenting.
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KEG LEVEL SENSOR

A new way to measure beer volume

bout two years ago, | decided it’s

time to get back into homebrew-

ing. Let’s clarify that one of the

primary motivators for me to stop
brewing about 10 years ago was all the
time that | had to set aside for washing
and sanitizing bottles. This time was
going to be different. After convincing
my wife to move the kitchen table
outside to make room for a kegerator, |
knew | had the green light.

Kegging batches was going great,
but | was really starting to get tired
of that soul-crushing feeling of a keg
blowing when | had no idea | had
already drank that much. In line with
most of my other first-world problems, |
decided to do absolutely nothing about
it. Fast forward to March 2020: Pandem-
ic,quarantine ... golf courses are closed,
so can’t go out and shoot double bogey
on every hole. Breweries are closed, so
| can’t sit around and complain about
my golf game to strangers. And finally
I'm stuck inside forced to drink whatever
hooch | brew in my backyard.

With all the extra time on my hands,
| decided that | would pick up a new
hobby ... electronics. With a background
in industrial automation in the water
industry, | knew there had to be another
way to monitor the keg level than using
flow sensors or scales. Not that I'm
opposed to those measurement meth-
odologies, | just thought to myself,“Why
can’t | just have a sensor as part of the
keg Lid”?

| decided to pull the trigger on a
time-of-flight sensor to measure the
distance from the lid to the surface of
the beer. | knew that this distance could
be easily converted to a unit of volume.
While | was at it, | realized that if this
sensor is going to be part of the lid,
why not monitor temperature and CO,
pressure while I'm at it? At that point, |
knew | had to build a sensor that could
measure everything from inside of the
keg. Sacrificing an old Corny keg lid

BREW YOUR OWN

and designing a 3-D printed enclosure,
| built an integrated keg lid level, tem-
perature, and pressure sensor. For about
$65 (USD), you can build one of these
for yourself!

This sensor has been useful and
a lot of fun. It’s great to have an idea
of how much is left in the keg to plan
future brew days and schedule the
current brew fermenting. | also decided
to take it a step further and develop
a mobile app. Using the mobile app, if
the in-laws come by to watch the cat
while my wife and | are out of town, I'lL
know if they didn’t try any homebrew
...which is basically a requirement
when they come over. This could come
in handy for homebrewers who are
parents of teenagers as well.

Moving forward, and with awe-
some support from the homebrewing
community, | have been developing this
model for support with Android and
i0S, open-source hardware like Arduino
and Raspberry Pi, and other brewing
community platforms.

Tools and Materials

e Drill press with drill bits for
stainless steel

e Soldering iron

e 3-D printer

e 3-D printed sensor enclosure

(https://www.thingiverse.com/

thing:4670817)

VL53L0X Time-of-Flight break-

out board (25 mm x 12.2 mm

board)

e HSCMAND150PA4A3 pressure
and temperature sensor

e Male 4-pin GX16 aviation
connector

e Corny keg lid

e Food-grade epoxy
(recommend ZDSticky)

e 22 AWG stranded wire, multi-
ple colors recommended (red,
black, blue, white)



STEP BY STEP

. DRILL AND INSTALL CONNECTOR

Drill a %-in. (16-mm) hole in the Corny keg using a drill bit
for stainless steel. Make sure to follow best drilling prac-
tices with RPM, lubrication, and bit type. This hole should
be centered between the lid handle mounting brackets and
approximately halfway between the PRV (pressure release
valve) and the lip of the lid (1A).

Install the male 4-pin GX16 aviation connector to the
keg lid with the connector facing towards the outside of the
keg. Install through the lid AND the cover of the 3-D printed
sensor enclosure (1B).

2. SOLDER SENSORS

Solder wires (preferably different colors for each pin) to the
legs of the pressure/temperature sensor based on pinout
drawing (2A).

Through-hole solder wires to the VL53L0X breakout
board. Match the same wire colors as noted in the picture
(2A). Fortunately, the breakout board’s wiring schematic
should be labeled for you. Make sure the wire is coming into
the breakout board on the OPPOSITE side of the sensor itself.
Trim any additional exposed wire, it should not extrude past
the cavity in the bottom of the sensor enclosure. When fin-
ished, the sensors with wires should look like the picture (2B).

3. SOLDER CONNECTOR
Strip all the wires in step 2 and twist each color’s stranded
wire with the other sensor’s wire of that color. Solder each
twisted set to the single connector terminal based on the
pinout (3A).

Once finished, it should look like the picture (3B found
on page 66).

4. GLUE SENSORS

The sensor enclosure is designed with a cavity designated
for the pressure/temperature sensor and a separate cavity
for the VL53L0X Time-of-Flight board. If you can’t figure out
which one is for which sensor, it's probably time to set down
that beer and call it for the day. You’ll need your wits about
you for this next step.

This next part is the most critical part of the sensor
assembly, so take your time here. You will need to install
and glue each of the sensors into their respective cavities.
For the VL53L0X, this glue must seal AROUND the face of
the sensor where the board meets the enclosure. For the
pressure/temperature sensor, the glue must seal where the
base of the sensor nipple meets the enclosure. | recommend
Loctite with the SF 7452 accelerator. Applying the bead of
Loctite on the enclosure, then spraying the sensor’'s mating
surface with the accelerator creates a fast-acting (10-15
seconds) seal. This seal is critical prior to potting the sen-
sors in epoxy. Don’t be afraid to be liberal with the glue
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where the sensors meet the enclosure. Don’t ask me how |

know, but if they aren’t sealed, epoxy will leak everywhere
in step 5. Just be sure to test the seals after the sensors are
glued to ensure they are waterproof.

5. EPOXY STAGE ONE

Once the glue has dried, coil the wires into the sensor en-
closure and do a “test fit” to make sure the enclosure will sit
flush with the lid.

Mix your food-grade epoxy based on the instructions on
the epoxy bottles. Once sufficiently mixed, pour the epoxy
into the sensor enclosure, making sure to hold the enclosure
upright and level while pouring. Pour until the level is high
enough for the “legs” of the enclosure lid to make contact
with the epoxy when the lid is flush with the enclosure (5A).

Holding the enclosure (full of liquid epoxy) level, place
the lid into the enclosure until the lid is flush with the en-
closure body. Place the lids SENSOR SIDE DOWN on the
edge of a surface allowing the nipple to extrude over the
edge (5B). Add weight above the connector to keep the lid
from tipping over. I've found sockets are a nice tool for this.

6. EPOXY STAGE TWO

After the stage 1 epoxy has fully cured (follow directions of
epoxy bottles), place the lid SENSOR SIDE UP on a level sur-
face. You may need to use something under the lid handle
to make sure the underside of the lid is level. Apply a bead
of glue along the outside of the sensor enclosure where it
meets the lid. As mentioned in step 4, this must be sealed,
or epoxy may leak in this step.

Once the glue has dried, mix your epoxy based on the
instructions on the epoxy bottles. Once sufficiently mixed,
pour the epoxy into the underside of the sensor lid. Pour
slowly and allow the epoxy to fill evenly around the sensor
enclosure and PRV. Fill until the mating surface of the sen-
sor enclosure and lid is covered, but DON'T pour past the
PRV (6A).

Once the epoxy has cured, you have successfully built
your own Time-of-Flight keg level sensor!

The Flite sensor is designed to work with the Flite dis-
play or headless controller and supports integration into
other brewing community platforms. For more details check
out the support documentation using the QR code (6B) or
visit: https://www.flitesense.com/support (BY0)
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CLEAR BEER DRAUGHT SYSTEM

WHATISIT?A
FLOATING INTAKE
THAT REPLACES
YOURKEGS LONG
DIP TUBE. DRINK
CLEAR, CLEAN,
GREAT TASTING
BEER FROM THE TOP
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THE BOTTOM!
THE CBDS WILL LAST A LIFETIME AND IMPROVE THE
QUALITY OF EVERY BEER YOU POUR.
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ENJOYING THE MANY BENEFITS OF USING THE CBDS.
FOR MORE INFORMATION, VISIT:

shop.clearbeerdraughtsystem.com

MADE IN THE
USA
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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
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MOREBEER' & MOREWINE! (Los Aitos)
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.

0’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. CO; Fills. Let’s
make beer!

BREW YOUR OWN

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, CO; 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, & CO; 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. CO; Refills. Let’s make it!
Beer and Wine.

IOWA

BLUFF STREET BREW HAUS

372 Bluff Street

Dubuque (563) 582-5420
Jjerry@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.



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

BREWER’S TRUE VALUE HARDWARE
915 Jungermann Rd.

St. Peters 63376 (636) 477-7799
ww3.truevalue.com/brewerstruevalue/
Stop in for the largest selection of beer
and winemaking supplies in St. Charles
County!

DESIGN2BREW

9995 Winghaven Blvd.

O’Fallon 63368

(636) 265-0751

www.design2brew.com

Eastern Missouri’s largest selection of
FRESH ingredients! Extensive line of
brewing and draft equipment. Beginning
and advanced classes in our education
center. Brewers serving Brewers.

THE HOME BREWERY

1967 W. Boat St.

Ozark 65721

1-800-321-BREW (2739)
brewery@homebrewery.com
www.homebrewery.com

Over 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. CO, exchanges, kegging equip-
ment. Cheesemaking, gifts, books. Friendly,
expert service and great prices. Plus, Earth
Eagle Brewings merch and 4-packs!

HOMEBREW DIRECTORY

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.

HBYOB “HOME BREW YOUR

OWN BEER”

123 N. Springboro Pike

Dayton 45449

(937) 404-2739

www.hbyob.com

sales@hbyob.com

The place to get everything you need
to home brew your own beer, cider and
wine.

LABEL PEELERS BEER &

WINE MAKING SUPPLIES, INC.

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.
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OREGON

F.H. STEINBART CO.

234 SE 12th Ave

Portland 97214

(503) 232-8793

fax: (503) 238-1649

e-mail: info@fhsteinbart.com
www.fhsteinbart.com

Brewing and Wine making supplies
since 1918!

HOME FERMENTER

123 Monroe Street

Eugene 97402

(541) 485-6238
www.homefermenter.com

Providing equipment, supplies and ad-
vice to homebrewers and winemakers for
over 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!
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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.homebrewhgq.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!

BREW YOUR OWN

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
Jjon@jonshomebrew.com
Jjonshomebrew.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

& 0’S0 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
32 Railway Parade Bayswater, WA
Phone: 08 9370 2484

15 Olga Rd. Maddington, WA

Phone: 08 9463 2979

Shop 2 18 Livingstone Rd.
Rockingham, WA

Phone: 08 9563 4044

email: info@brewmart.com.au
www.brewmart.com.au

Three Locations — Wholesale and Retail
supplier. Find us 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.



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

BREWHQ CANADA

brewhg.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.

HOMEBREW DIRECTORY

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

SWEDEN = I
HUMLEGARDENS |
EKOLAGER AB =
Bergkallavagen 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.

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.

sales@brewshop.co.nz

Online homebrew beer supplies

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.

BACKYARD HOP
DIRECTORY

GROW YOUR OWN HOPS!

Order your hop rhizomes, plants, or hop bine supplies today from
the following suppliers for your own annual supply of homegrown hops.

ADVENTURES IN

HOMEBREWING

6071 Jackson Rd.

Ann Arbor, Ml 48103

(313) 277-2739

adventuresinhomebrewing com

Learn how to grow and harvest your own hops.

ADVENTURES IN
HOMEBREWING
23869 Van Born Rd.

Taylor, MI 48180

(313) 277-2739
adventuresinhomebrewing.com
Rhizomes, Pellet, Leaf. We Know Hops!

ALTERNATIVE BEVERAGE

1500 River Dr., Ste 104

Belmont, NC 28012

1-800-365-2739

fax: 704-967-0181

absales@ebrew.com

www.ebrew.com

Fresh Hop Rhizomes, directly from the growers!
Low prices, bulk pricing on request, guaranteed
fresh at shipping with free instructions. Arriving
middle March. Pre-arrival discounts.

AMERICAN BREWMASTER

3021-5 Stony Brook Dr.,

Raleigh, NC 27604

(919) 850-0095

Hop Rhizomes available mid spring. Hopping to
it since 1983.Varieties and growing guide on our
website: www.americanbrewmaster.com
abrew@americanbrewmaster.com

AUSTIN HOMEBREW
9129 Metric Blvd.

Austin, TX 78758
1-800-890-BREW
www.austinhomebrew.com
29 Years and Still Hopping!

BUYHOPRHIZOMES.COM
www.BuyHopRhizomes.com

Specializing in retail and wholesale farm-direct,
graded rhizome sales. Easy online ordering, flat
rate shipping, and bulk discounts!

CROSBY HOP FARM

8648 Crosby Rd. NE

Woodburn, OR 97071

Phone: (503) 982-5166

email: rhizomes@-crosbyhops.com

web: crosbyhops.com/shop-hops/rhizomes

For over 100 years the Crosby family has been
committed to delivering the highest quality hop
products and premier customer service. We carry
a wide selection of high-quality hop rhizomes dug
from our own commercial hop yards.

FRESHOPS

36180 Kings Valley Hwy.

Philomath, OR 97370

1-800-460-6925

www.freshops.com

Purveyors of fine hops and rhizomes since 1983.
Oregon is the source! Order rhizomes online be-
ginning in mid March.

GREAT LAKES HOPS

4135 80th Ave.

Zeeland, M| 49464

(616) 777-7105

www.greatlakeshops.com
contact@greatlakeshops.com

Providing over 50 varieties of USDA

inspected Hop plants. Ensure success with only
one plant per hill by using transplants instead
of Rhizomes! Taking orders year round and na-
tionwide from home brewers and commercial
hopyards.

MOREBEER!

995 Detroit Ave. Unit G

Concord, CA 94518

1-800-600-0033

www.morebeer.com

22nd Annual Sale of Fresh Hop Rhizomes. More-
Beer has low prices on popular rhizomes, guaran-
teed to ship fresh, along with free information on
how to properly care for your new rhizome.

THE THYME GARDEN

HERB COMPANY

20546 Alsea Highway

Alsea, OR 97324

1-800-487-8670

Visit us at: www.thymegarden.com

Email: herbs@thymegarden.com

Growing hop rhizomes since 1990. Over 25 certi-
fied organic varieties. Two year rooted rhizomes
for a head start. Wholesale orders by phone or
email. Check our customer’s experiences growing
hops in your state on our hop info page.
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Photo by Fernando Lépez Angulo

" LAST CALL

BY DREW JACKSON

When a homebrewer
meets someone who
shares their passion,
friendships are born and
the collaborative process
starts to fake root.

Fernando’s finished candy cap mushroom beer,
made with mushrooms from the author.
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A FRIENDSHIP
MUSHROOMS

Brewing brothers from different mothers

he brewing world is full of en-
ergetic people who invest a lot
of time, money, and energy into
making craft beer. When a home-
brewer meets someone who shares
their passion, friendships are born and
the collaborative process starts to
take root. Over the years, many fellow
brewers have added to my skill set by
sharing their time, knowledge, and ex-
perience, but never did | anticipate that
| would meet and develop a relation-
ship with a brewer who lives close to
6,000 miles away and speaks a different
language. Welcome to the land of the
internet; the place where the world gets
smaller and our reach is unlimited.
Three years ago | moved to Men-
docino, a small coastal community in
Northern California. The beauty of the
redwood forests and coastal fog were
telling me | needed to brew beer that
represented the magic of this special
place. While attending a local meeting
of the Foggy Coast Brewers | had the
chance to taste an incredible barley-
wine with candy cap mushrooms (think
maple syrup) made by Jeff Neumeier. |
had no idea what candy caps were but
it didn’t take long before | managed to
acquire some through a local forager.
This led to many months of experi-
mentation; making beers and tinctures
to attempt to harness the incredible
aromatics of this hard-to-find mush-
room. | got help from Jeff with a recipe,
talked with and shared beer with
people at a local homebrew club, and
asked for advice on the “Homebrewers
Roundtable” group on Facebook. One
person who was interested was James
Claus, the Head Brewer at 3 Disciples
Brewing in Santa Rosa, California. After
many conversations and beer tastings,
these meetings led to collaboration to
produce seven barrels of a beer they
called Cap That Glass, a Scottish wee

BREW YOUR OWN

heavy with candy cap mushrooms. Just
when | thought it couldn’t possibly get
any better, along comes Fernando Lopez
Angulo, a brewer from Madrid, Spain.

Fernando was interested in my
project and he had a million questions.
It wasn’t long before we were texting
daily and using Google Translate to
discuss the beer-making process. Soon,
| was sharing information about my
family and he was doing the same with
me. He sent me pictures of his wife and
| did the same for him; we even con-
fessed our love for our dogs. We talked
about beer, family, and the threat of a
worldwide pandemic. Soon, mushrooms
were in the mail, making their way
from California to Spain so Fernando
could complete his recipe.

When | discovered Fernando was
a talented composer of music, he was
kind enough to allow me to use his
music for an art project | was involved
in. When my daughter was married
in October, Fernando and his wife,
Marissa, made a congratulatory video
to send their best wishes, and when
Fernando’s mother-in-law passed away
from COVID-19, | tried my best to be
there for him.

During this pandemic | have dou-
bled down on my brewing and learn-
ing. | have the interest and Lord knows,
| now have the time. What | didn’t
know when all this craziness started
was how powerful this passion could
be and what it could lead to. | had no
idea that through my dedication to the
making of great beer | could not only
grow my knowledge of brewing but
could also make a really good friend
along the way. During this crazy time,
be open to new relationships. Follow
your passions, ask questions, listen
to answers, and grow. Maybe you too
can discover a brewing brother from a
different mother. 9



FERMENATOR G4

THE NEXT
GENERATION

229>

Introducing the top-of-the-line conical unitank
fermentor built on the success of previous
generations with notable upgrades like welded
fittings, 15 PSI pressure fermentation capabilities,
and all the features brewers demand:

> Aseptic racking valve and arm

» Trombone cooling coil

> Two-piece carb stone

> Exterior level gauge

> Stainless steel construction

> Spunding valve

> 1.5"tri-clamp dump

> Unlike our competitors, the racking

arm, cover caps, and pressure relief
valve are included at no extra cost.

STARTING s 599 m

AT ONLY ENGINEERING"

blichmannengineering.com



BE A
PIONEER.

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.

WYEASTLAB.COM PROUD PRODUCT OF HOOD RIVER, OREGON

©2020 WYEAST LABORATORIES. INC.



