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RECIPE
STANDARDIZATION

Extract efficiency: 65%

(l.e. — 1 pound of 2-row malt, which has
a potential extract valus of 1.037 in one
gallon of water, would yield a wort of
1.024.)

Extract values

for malt extract:

liguid malt extract

(LME) = 1.083-1.087

dried malt extract (DME) = 1.045

Potential

extract for grains:

2-row base malts = 1.037-1.038
wheat malt = 1,037

6-row base malts = 1.035

Munich malt = 1.035

Vienna malt = 1.035

crystal malts = 1.0338-1.035
chocolate malts = 1.034

dark roasted grains = 1.024-1.026
flaked maize and rice = 1.037-1.038

Hops:

We calculate IBUs based on 25% hop
utilization for a one hour boil of hop pel-
lets at specific gravities less than 1.050.




WEDIDIT.

We made the bold move and now find ourselves“here”...
at BSG HandCraft.

Our initial thoughts were always, “will our customers
like it and how will they react to it?" But as we've
progressed, we've found that what our customers and
retailers really care ahout most is dedication to service
and quality products, and not so much a name change.

What also came out of this exploration was the
realization that we were not redefining ourselves, but
rather moving towards a new brand that is now actively
in sync with an increased level of commitment to the
quality and service that you deserve.

Here's to exploration.

Until next time, keep on HandCraftin'.

HandCraft

info@bsghandcraft.com
bsghandcraft.com
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Brewing With Coffee

The National Coffee
Association claims that
79% of the adult population
of the United States drinks
coffee regularly. But what
those statistics don't reveal
is how many get their cof-
fee through the beer they
drink. Learn more about
adding java to your next

homebrew.
www. byo.com/component
/resource/article/318

Try Brewing With
Partial Mash

Most home-
brewers iden-
tify them-
selves either
as extract or
all-grain
brewers, but
s there's anoth-
er division that may be just as important
— stovetop brewers or outside brewers.
If space is at a premium, but you want
to brew more than extract recipes, try
brewing a batch with the countertop
partial mash method.
www.byo.com/component
/resource/article/511

Convert an All-Grain
Recipe to Extract

Ever come across
. an all-grain recipe
that you really
want to try, but
you're not set up to
brew all-grain?
BYQ's Ashton
Lewis explains how
to formulate that
recipe to brew it with extract.
www.byo.com/component
[resource/article/496
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TALL, DARK & AWESONIE:
RECIPES AND TECHNIQUES FOR

DARK LAGERS

Build Your Own Mash Tun

Malting Grains at Home

Cloning Craft Beer History

Why not more malting?
| enjoyed Graham Anderson’s article on malting (January-
February 2013). | had a question, though — if malting is
as easy as he says, why don’t more commercial breweries
malt their own?
Graham Johnson
via email

This is a great question. Although a few breweries malt
their own grains, 99% of the malt used by commercial brew-
ers is produced by commercial maltsters. It is not overly diffi-
cult to make malt of a quality that will produce a fine beer.
However, malt costs money and commercial maltsters are
able to make malt much more efficiently than individual
breweries could unless they installed a whole lot of very
expensive equipment.

One of the ways maltsters produce malt efficiently is by
minimizing malting loss. When barley is malted, it loses
weight (dry weight). The difference in dry weight between
the raw barley seed and the resulting barley malt is called
malting loss. Modern maltsters are able to finely control the
malting process to minimize malting loss. If individual brew-
eries were to malt their own, they would either need to
invest in a lot of expensive equipment (and hire a know!-
edgeable maltster) or lose a lot of money from malting loss,
compared to if they simply purchased the malt. Most brew-
eries could probably make malt that would be great from the
standpoint of beer quality. It’s the malting loss that would be
the problem.

Of course, with craft beer sales still on the rise, beer
consumers may be willing to pay a little more for beer made
by a brewery that malts their own. Rogue, for example,
grows some barley and malts it themselves for some of their
beers. [f this proves to be successful for them, maybe more
breweries will get into malting.

Dough doh!

Heorst Dornbusch's “Schwarzviertler” article, in the
January-February 2013 issue, mentions using a dough-in
instead of a mash-in. What is the difference? According

contributors

Jamil Zainasheff is the owner of
Heretic Brewing Company in
Pittsburg, California. He document-
ed his transition from homebrewer
to commercial brewer in his blog at
byo.com. Although now a profes-
sional brewer, he keeps in touch

with the homebrewing community as the host of Can
You Brew [t7 on the Brewing Network (www.brew-
ingnetwork.com) and his website Mr. Malty
(www.mrmalty.com). Jamil is Brew Your Own's “Style
Profile” columnist and author of our recent special
issue 30 Great Beer Styles.

In this issue, on page 19, he discusses how to brew
oatmeal stout, including how to really accentuate the
oatmeal character in this brew.

Chris Colby is Editor of Brew Your
Own magazine. Chris brewed his
first beer in 1991 while in graduate
school at Boston University. A few
years later, after reading the first
edition of Fix’s “Principles of
Brewing Science” (1989, Brewers
Publications), he became interested in brewing sci-
ence and especially the science of brewing techniques.
He currently resides in Texas.

In this issue, on page 26, Chris takes readers on a
review of homebrewing practices in “Brew Your Own
University.” The article, which focuses on the most
common techniques in homebrewing, seeks to explain
the requirements for brewing quality beer and the
options a brewer can explore when making beer.

Dave Green is the Advertising
Sales Coordinator for Brew Your
Own magazine. Dave is an avid all-
grain brewer, and has written art-
ciles for BYO on step mashing
(January-February 2008: http://
www.byo.com/stories/tech-
niques/article/indices/9-all-grain-brewing/1529-the-
science-of-step-mashing), turbid mashing (July-
August 2008: http://www.byo.com/stories/issue/arti-
cle/section/0-/1566-turbid-mashing) and sour mashing
(October 2008: http://www.byo.com/stories/tech-
niques/article/indices/9-all-grain-brewing/1723-sour-
mashing-techniques).

On page 56 of this issue, Dave discusses hop
stands — adding hops and letting them steep in the
whirlpool after the boil is shut down.
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mail cont....

to BYO's online glossary dough-in and mash-in are anal-
ogous terms.
Andrey Kayanitsa
via email

Doughing in and mashing in are the same thing. In the arti-
cle, Horst says, “"For homebrewers who cannot heat their
mash directly, use a thick dough in instead of a mash in,”
meaning that a brewer in that condition should mash in
thickly, not as he normally does. This could have been
spelled out more explicitly. Sorry for any confusion.

Furious first wort hops
| think you have some errors in your Surly Brewing
Furious clone recipe (July-August 2010). The recipe lists
IBUs at 99. When | enter the recipe into BeerSmith, |
get 62 IBUs, everything else is close.
Jamy Klein
via email

Replicator author Marc Martin responds: “Thanks for your
inquiry about the Surly Furious recipe. | always record my
phone interviews with brewers, so | went back and listened
to that ane. Everything checked out, but when I punched
the numbers into my calculator, the IBUs did come up short.

“Not knowing what program they use for recipe calcu-
lations, | called them this morning. The problem was that,
during the interview, the brewer had read off the first wort
hops as Ahtanum™, when it should have been Amarillo —
a big difference in alpha acid content. After making that
correction, the [BUs come up into the right range (the exact
number depending on the alpha acid entered.)

“One more variable you may want to check would be
whose hop utilization factor you are using. The one that is
most often used by homebrewers is Tinseth and the curve
BYQ uses is very similar to this. Using BYO's recipe calcu-
lator, the bitterness is 89 [BUs. Not the 99 stated in the
recipe, admittedly, but not the 62 you calculated either.
(The 20 AAUs of Warrior hops boiled for 90 minutes gives
75 IBUs alone, using our curve.) You may also want to
check how the IBUs for first wort hops are calculated, as
this is handled differently by different recipe software.

“Thanks for the catch on this. Every BYO recipe
is double checked in the reviewing process, although unfor-
tunately this error slipped through and we apologize for
the error. Of course, the most impartant thing is how the
beer tastes. Good luck brewing your Surly Furious clone
and don’t hesitate to let us know how this batch, or any
others, come out. We are always locking for feedback from
our readers.” 8o

THE HOW-T0 HONEBREW BEER WAGAZINE

Rules: Entrants can send labels or labels already stuck to bottles.
The bottles can be full of beer. No digital or electronic files will be
accepted. All other rules are made up by the editors of BYO as we
go along. Labels are judged in one category, open to graphic artists
and amateurs alike, so ultimate bragging rights are on the line.
When submitting your labels, tell us a bit about the artwork and its
inspiration. Is it hand-drawn? Created on a computer? Send us
your best labels, tell us how you made them, and good luck!

6 March-April 2013 BREW YOUR OWN

Annual Homebrew
LABEL CONTEST

i

Send us your best homebrew labels and you could win some
great brewing prizes from BYOQ advertisers! Enter as often as you
like, but you can only win one prize. Winners will see their artwork
featured in the July-August issue of the magazine. Deadline to
enter is April 30, 2013.

L R R ]
. .

B remw Label Contest

ssesesces

Entry Form
Name
. Address
City State/Prov Postal Code.

: E-mail

All original artwork? Y or N (circle one)

Send your entry to:

BYO Label Contest

5515 Main Street
Manchester Center, VT 05255
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DEADLINE: April 30, 2013
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The Right Goods For Great Beer.

Ask your retailer to carry our products. Visit our website for many more items. www.thevintageshop.ca

WHITE LABS

2013 PLATINUM 5
RELEASES

MAR/APR

7~ = WLP009 Australian Ale Yeast oty
“Adds anice ~ WLPO17 Whitbread Ale Yeast — S250, ¥
bready WLP860 Munich Helles Yeast  demand

character
and finishes MAY/JUNE “A strong j Best Bt M

clean. Worked WLP410 Belgiun Wit Il Yeast ——— fermenter, gﬁ]{&s L_M"mw‘:
great in my WLP076 Albion Ale Yeast - NEW my go-to for [HEiAN
imperial red!” WLPO72 French Ale Yeast Rauchbier [

recipes and
JULY/AUG other lager

WLP006 Bedford British Ale Yeast experiments.”
WLP540 Abbey IV Yeast
WLP585 Belgian Saison lll Yeast

WWW . WHITELABS.COM
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homebrew
nation

READER PROFILE

Brewer: Aaron Vaughan
Hometown: Riverside, California
Years Brewing: 4

Type of brewer: All-grain

Homebrew Setup (volume,
style, efficiency): 10-gallon

(38-L) mash for 5 gallons (19 L) that
allows for anything from session beers to
barleywines. Fly sparge system.
Homemade counterflow chiller, hop spi-
der. On average | get about 80% effi-
ciency, | mash at 1.5 qt/pound of grain,
generally | like drier beers so | mash at
146-148 °F (63-64 °C) unless the style calls for more of a malty character. |
also read The Homebrewer'’s Garden a couple of years ago and | made good
use of it by incorporating a lot of my garden into brewing.

Currently fermenting: Dortmunder export, Irish red, basil honey pale
ale (on WLP072), a dry mead (champagne yeast) aging on oak, brown ale
and an Indian masala beer on a Belgian yeast. |'m using coriander, nutmeg,
turmeric, sumac, and cumin for the spice profile.

What'’s on tap/in the fridge: old ale, peach sour, raisin quad,
Berliner weisse, chocolate porter, mild, oktoberfest, imperial Pilsner, rauch,
dry stout, strawberry mead (7%, carbonated — a wonderful afternoon wine
during the summer), blackberry and pomegranate mead.

How | started brewing: My wife lived in Europe for a while and
developed a taste for good beer. Three weeks after we got married she said,
“We should make our own beer.” The rest is history.

reader recipe

Basil Honey Ale
(5 gallons/19 L,
all-grain)
OG =1.084 FG = 1.021
IBU=39 SRM=9 ABV =8.1%

Ingredients

10 Ibs. (4.5 kg) Great Western
2-row pale malt

| Ib. (0.45 kg) Vienna malt

I Ib. (0.45 kg) Carapils® malt

5 lbs. (2.23 kg) flaked wheat

0.5 1b. (0.23 kg) honey

10 AAU Mt. Hood (whole hops)
(2 0z./57 g at 5% alpha acids)
(60 mins.)

4.5 AAU Ahtanum™ hops
(0.75 0z./21 g at 6% alpha acids)
(10 mins.)

3 oz. (85 g) fresh basil (10 mins.)

White Labs WLP072 (French Ale)
yeast

Step by Step

Mash for 75 minutes at a ratio of
1.5 gts water per pound of grain.
Boil for | hour, adding hops and
basil at specified times. Add honey
to the boil with 20 minutes left.
Chill the wort to 72 °F (22 °C)
using counterflow chiller, then put
in the fridge overnight to get down
to 50 °F (10 °C). Pitch the yeast at
50 °F (10 °C), both yeast and beer
are same temperature so as not to
shock the yeast. Let the tempera-
ture rise naturally to 65 °F (18 °C)
in a water bath. Hold at 65 °F

(18 °C) for two weeks. Crash in the
fridge for three days to allow yeast
and protein to settle out as much
as possible, then transfer to keg.

Keep at 45 °F (7 °C) at 12-14 PSI.

byo.com brew polls

Do you like to brew
dark lagers?
No, I'm not interersted 73%

No, but | would like to 18%
Yes, sometimes 7%

%

Yes, all the time 2%

we WANT you

Share your tips, recipes, gadgets and
stories with Brew Your Own. If we use it,
we'll send you some BYO gear!
Email our editors at edit@byo.com

8 March-April 2013 BREW YOUR OWN




what’s new?

FastRack for Homebrewers

Instead of setting up and taking down your
beer bottle tree each time, try using
FastRack to safely store your empties until it
comes time for your next homebrew batch.
Also use FastRack to dry your sanitized bot-
tles. FastRack works with 99% of all stan-
dard 330-mL to 375-mL beer bottles. Each
FastRack can hold 24 standard beer bottles,
12- to 22-0z. (355-650-mL) bomber bottles

and 12- to 26-0z. (355-750-mL) wine bottles. Typically, two FastRacks
can hold enough bottles for a standard homebrew batch.
$19.99, http://homebrew.thefastrack.ca

No Adhesive Labels

Design and print your own custom label on
regular printer paper from home. These clear
plastic heat-shrink sleeves use no adhesive at
all so when you are done with the bottle,

a quick slice from a knife and you are ready
to reuse the bottle and even the label itself
for your next brew. No more soaking, no
more scrubbing.

$9.95, www.noadhesive.com

Brewer’s Friend

Brewer’s Friend is an online set of tools and
information to help you brew your best,
every time. Easy to use for beginners with
powerful features for advanced brewers.
The site is mobile enabled and goes with
you anywhere. Add recipes to scale and
share, find useful charts and water profile

information, utilize brewing calculators, keep track of brewing sessions,
create shopping lists and more. Accommodates extract, partial mash, all-
grain, BIAB and no chill brewers.

http://www.brewersfriend.com/

calendar

March 16

Hudson Valley Homebrewers

Annual Homebrew Competition

Arlington, New York

The Hudson Valley Homebrewers welcome

all homebrewers to enter their annual com-

petition. Winners receive prizes, and raffle

prizes will be awarded throughout the event.

Deadline: March 9

Entry Fee: $7 per entry

Contact: Justin Taylor,
justintaylor84@hotmail.com

Web: www.hvhomebrewers.com/
news/HVHBAnnounce2013.pdf

March 23

Charlie Orr Memorial Chicago

Cup Challenge

Crest Hill, lllinois

The Brewers of South Suburbia will hold

their 2274 annual homebrew competition,

which is a part of the Midwest Homebrewer

of the Year competition. The contest fea-

tures the Chicago Beer Cup, which is

awarded to the homebrew club that accu-

mulates the most points. Ribbons and

prizes will be awarded to the winners of

each flight, including separate best of show

awards.

Deadline: March 15

Entry Fee: $6 per entry

Contact: Steve Sikorski,
BOSSBeerComp@gmail.com

Web: http://bossbeer.org/competition.html

April 6-7
Ocean State Homebrew
Competition
Providence, Rhode Island
Johnson & Wales University’s student-run
homebrewing club, JoreW, will hold their
annual homebrew competition, and wel-
comes entries from anywhere across the
US and Canada. Entries will be judged in all
98 categories and subcategories, as well as
a category specifically for gluten-free beers.
Deadline: March 17
Entry Fee: $7 for the first entry,

$5 for additional entries
Contact: Jennifer Pereira, jpereira@jwu.edu
Web: http://oshc.brewcomp.com/

BYO.COM March-April 2013 9
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homebrew drool systems
VW Draft System

Chris German = Waconia, Minnesota

I'm to the point now with my 1975 Riviera with a late (1976) Westfalia interior that I'm ready to dream up projects that are not of
the utmost urgency to the drivability of the vehicle. Of course, there are always systems to be maintained, but I'm ready to have
some real modification fun. This summer | tackled such a project and installed a homebrewed beer draft system. It’s the perfect
marriage of my two favorite hobbies: Volkswagens and brewing homebrew. Given that this is a family vacation get-away vehicle
and | didn't really want to have to explain myself to non-approving critics, it was a major goal of mine to make the draft system as
inconspicuous as possible.

Getting a beer when camping meant | can serve both water and cold home- A beverage tube, or line, goes from the
opening the slider door each time and dis- brewed beer out of the stock Westy sink water keg directly to the 3-way ball
turbing my sleeping children. So | had a faucet. This is done using a 3-way ball valve/faucet. Another beverage line, which
stainless steel box fabricated to fit nicely in valve at the faucet so if the handle is I've insulated, goes from the beer keg and
the sink drain vent hole on the outside of turned counterclockwise, beer will flow. If runs along behind the sink cabinet and
the bus. Inside that box | had Corny keg the handle is turned clockwise, water then into the icebox. In the icebox it runs
threads welded so | could attach beer-out flows. There is one fairly short common through 50-feet of stainless steel coil,

and COs-in fittings, which allows me to line going from the ball valve to the faucet which is cold from ice, and then through
snap on a beer tapper and gas. and it just takes a second to clear. an insulated line to the 3-way ball valve.

Vacuum Sealed for
Maximum Performance

Our new packaging offers a substantial L |
level of protection to our premium yeast. NW"HNGHAM :

This revolutionary vacuum-sealing ‘

technology minimizes packaged ar, LT
offering maximum performance W as Vs oom
throughout the rated life of our products. :

The new package allows brewers to see
and feel that the sachet is sealed airtight
and ready for use. No other brewing
yeast offers this extra level of product
assurance. '

Get the Dry Yeast Advantage with
Danstar Premium Yeast from Lallemand.

WV LALLEMANDEREWING.COW
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beginner’s block

BREWING WITH OATMEAL

by betsy parks

nce you get the basics of brewing with barley

malt down, it is fun to start experimenting

with other grains and adjuncts. On page 19
of this issue, Jamil Zainasheff discusses brewing catmeal
stout. If you want to try homebrewing with oatmeal,
take a moment to learn a little bit about how to use it in
your homebrews.

What it does

Adding oatmeal to a homebrew recipe is a great way to add
a silky mouthfeel — one of the characteristic traits of oat-
meal stout, as well as some porters. This happens because
oats contribute unique unfermentable sugars to beer that
are not found in barley, which are perceived as texture in
your mouth.

Partial mash

Unfortunately for all-extract brewers, oatmeal is an adjunct
that needs to be mashed, not steeped, in order to perform
properly in a brewing recipe. Mashing is the process of
soaking grains in a volume of controlled-temperature hot
water to convert the starch in the grains into fermentable
and non-fermentable sugars. The plus side of this is that
brewing with oatmeal is a fun excuse to try your hand at
brewing with the partial mash technique. For instructions
and more information about brewing with partial mash,
visit www.byo.com/component/resource/article/2624.

Types of oats

Qatmeal is available in many different forms: whole, steel-
cut, rolled and flaked. Rolled and flaked oats have been
exposed to heat and pressure before being dried and pack-
aged, so their starches have been gelatinized, therefore
they can be added directly to the mash for the starch to be
converted to sugar. Whole oats, on the other hand, which

social homebrews

Like BYO on Facebook:
www.facebook.com/BrewYourOwn

includes steel cut oats, need to be cooked before adding
them to the mash in order to gelatinize the starch (which
remember then needs to go through the step of mashing).
Try to start out brewing with oatmeal by using recipes that
call for rolled or flaked oats to save a step — and some of
the mess — during the brew day. You can find flaked oats at
your favorite homebrew supplier, and rolled oats are avail-
able in the grocery store.

How much

Qatmeal is best used sparingly in beer recipes because it
can cause a lot of trouble during wort separation as it
leaves behind thick, viscous beta glucans. All-grain recipes
tend to keep the amount of oats down to around 5-20% of
the grist (although 20% is pretty high and not recommend-
ed for novice brewers). Ironically, oatmeal does not provide
much flavor in beer, so if you want more of an catmeal-y
taste your best bet — instead of adding more oats — is to
look for a recipe with specialty grains that provide the types
of bready flavors associated with oatmeal, such as Victory®
malt. Most well-designed homebrew recipes will keep the
oats down to a minimum, so look for reputable sources for
recipes (for example, Jamil’s recipe for oatmeal stout on
page 20 of this issue.)

Too much oatmeal in the mix can also cause a lot of
haze in your finished beer, so it’s a good idea to look for
recipes that include Irish moss or another sort of kettle fin-
ing agent to cut down on the potential cloudiness.

Related links:
* Read more about brewing oatmeal stout: www.byo.com/
component/resource/article/1194

* Learn more about grains and adjuncts with BYO’s online
charts: www.byo.com/resources/grains

Follow BYQO on Twitter at: @BrewYourOwn

Dale Elster of Auburn, New York shared a
photo of his tap handle with BYO on Facebook:

“My homemade tap handle for Gunpowder Porter — a robust
porter brewed with smoked malt and cracked black peppercorns!”

BYO.COM March-April 2013 11



homebrew nation

by marc martin

NERR REPLIFRTNN
LERE REPLICHTON

!, DURING A TRIP MY WIFE AND | TOOK UP THE
OREGON COAST. WE STOPPED FOR DINNER IN LINCOLN CITY, OREGON AT ROAD
HOUSE 101. THERE | HAD A FENDER BENDER AMBER ALE BREWED BY RUSTY TRUCK
BREWING. THIS WAS THE BEST AMBER ALE | HAVE EVER HAD. IT HAD GREAT BODY, A
NICE BALANCED MALTINESS AND KIND OF A NUTTY PROFILE. | WOULD LOVE TO BREW

A BATCH OF THIS BEER AT HOME. ANY CHANCE YOU CAN HELP?

ight years ago, Brian
Whitehead bought an old,
run down blues bar on
highway 101 in Lincoln
City, Oregon. He immediately
upgraded the entire facility and re-
named it Road House 101. His plan
was to install a craft brewing system
in this building but that proved to be
too costly. Those plans were put on
hold until 2011 when he had the nec-
essary capital to complete a new
6,000-square-foot brewery building
next to the restaurant and bar. They
installed a 10-barrel Specific
Mechanical brewhouse and their first
batch, a blonde ale, was brewed in
April of 2011. Their second batch was
Fender Bender Amber. The odd name

STEVEN WILKER
BERKELEY, CALIFORNIA

for the brewery is sourced from
Brian's 1958 Chevy flat bed truck
which serves as a landmark when
parked in front of the facility.

Their original brewer, Ron Hulka,
developed most of the first recipes.
These have since been tweaked by
the new brewer Paul Thomas. Paul
started his brewing career in 1990 as a
bottler at Breckenridge Brewery.
From there he went on to brew in
Hailey, [daho and Hamilton,
Montana. Brian contacted him in May
of 2012 while he was working as head
brewer at Pelican Pub & Brewery in
Pacific City, Oregon. He saw the
potential at the Rusty Truck and came
aboard later that month.

The Fender Bender is a classic

OREGON COAST

example of the American amber ale
style. It is clear and bright with colors
displaying dark copper and light ruby
highlights. A creamy white head
shows great retention. The aroma
features malt up front with a pro-
nounced citrus background. Caramel
malts dominate the flavor with just
enough hop bitterness to offset the
residual sweetness. Melanoidin malt
provides a slight nuttiness with dextrin
adding to the body.

Steven, you can enjoy your
new favorite amber ale because you
can “Brew Your Own.” For more
about Rusty Truck Brewing Company
visit their website www.rustytruck

brewing.com or call the brewery at

RUSTY TRUCK BREWING COMPANY FENDER BENDER AMBER ALE CLONE
(5 gallons/19 L, extract with grains)

OG =1.058 FG =1.012 IBU =35 SRM =13 ABV = 6%

Ingredients
3.8 Ibs. (1.5 kg) Briess, light, unhopped,
liguid malt extract

2.0 Ib. (0.9 kg) light, dried malt extract

1.2 Ib. (0.54 kg) crystal malt (20 °L)

1.2 Ib. (0.54 kg) crystal malt (40 °L)

14 oz. (0.39 kg) Vienna malt

8 0z. (0.22 kg) melanoidin malt (130 °L)

6 oz. (0.17 kg) cara-pils dextrin malt

1 0z. (28 g) black malt (450 °L)

6.87 AAU Magnum hop pellets (60 min.)
(0.5 0z./14 g at 13.75 % alpha acids)

3.07 AAU Centennial hop pellets
(30 min.) (0.3 0z./8.5 g at 10.25%
alpha acids)

3.07 AAU Centennial hop pellets
(15 min.) (0.3 0z./8.5 g at 10.256%
alpha acids)

3.25 AAU Cascade hop pellets (0 min.)
(0.5 0z./14 g at 6.5% alpha acids)

Y tsp. Irish moss (last 30 min.)

Y2 tsp. yeast nutrient (last 15 minutes of
the boil)

White Labs WLP 051 (American Ale V)
or Wyeast 1272 (American Ale II)

N
e

yeast
0.75 cup (150g) of corn sugar for
priming (if bottling)

Step by Step

Steep the crushed grain in 2 gallons
(7.6 L) of water at 152 °F (67 °C) for 30
minutes. Remove grains from the wort
and rinse with 2 quarts (1.8 L) of hot
water. Add the liquid and dried malt
extracts and boil for 60 minutes. Add
the hops, Irish moss and yeast nutrient
to the boil as per the schedule. Add the
wort to 2 gallons (7.6 L) of cold water in
a sanitized fermenter and top off with
cold water up to 5 gallons (19 L).

Cool the wort to 75 °F (24 °C). Pitch
your yeast and aerate the wort heavily.
Allow the beer to cool to 68 °F (20 °C).
Hold at that temperature until fermenta-
tion is complete. Transfer to a carboy,
avoiding any splashing to prevent aerat-
ing the beer. Add the dry hops and
allow the beer to condition for 1 week
and then bottle or keg. Allow the beer to

541-994-7729. 8o

carbonate and age for three weeks
and enjoy your Fender Bender Amber
ale clone.

All-grain option:

This is a single step infusion mash using
8 Ibs. (3.62 kg) 2-row pale malt to
replace the liquid and dried malt
extracts. Mix all of the crushed grains
with 6 gallons (23 L) of 173 °F (78 °C)
water to stabilize at 152 °F (67 °C) for
60 minutes. Sparge slowly with 175 °F
(79 °C) water. Collect approximately 6
gallons (23 L) of wort runoff to boil for
60 minutes. Reduce the 60-minute
Magnum hop addition to 0.4 oz. (11 g)
(5.5 AAU) and the 30- and 15-minute
Centennial additions to 0.25 oz. (7 g)
(2.56 AAU) to allow for the higher
utilization factor of a full wort boil.

The remainder of this recipe and proce-
dures are the same as the extract with
grains recipe.
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From the Vault

Cellaring beer

WINE ISN'T THE ONLY FERMENTED BEVERAGE THAT CAN IMPROVE
WITH AGE. MANY HIGH-ALCOHOL AND SOUR BEERS CHANGE FOR
THE BETTER AFTER A FEW MONTHS IN A PROPER CELLAR. IN THIS
ISSUE, TWO BEER BAR EXPERTS SHARE SOME AGING ADVICE.

e are currently
W cellaring more
than 300 different

beers at The Porter Beer Bar. Our
oldest beer right now is Gale's Old
Prize Ale from 1996. Most of our
beers aging are best at about five
years, though many sours can age for
up to ten to fifteen years when they
are kept in the right conditions.

Aging beer requires periodically
tasting and evaulating the beers over
time. Many of the beers we have had
come through the beer cellar are
among those that we have already
aged and experimented with at some
point, so we know when their peak is
and when they begin to decline.We
revisit and taste unfamiliar beers every
year to check on their progress. Ifit's
a style we haven't cellared before we
will taste it every six months. If we
have cellared lots of of the same style
of beer and feel confident it will take
many years to age, we may only taste
it once a year. We take notes so we
help our servers give folks an idea of
what they are ordering.

Maintaining a consistent tempera-
ture is key to cellaring beer, but a reg-
ular home refrigerator is the last place
you want to store beer for a long
time. If the beer is corked — which is
the case for many bottle-aged beers
— a refrigerator will eventually dry
out the cork and the beer will oxidize.
If you want to get into aging at home,
a dark, cool closet is the best spot if
you don't have access to a tempera-
ture-controlled cellar. Wine refrigera-
tors can also do the trick. We keep
the cellar at Porter Beer Bar between
60-65 °F (15-18 °C) all the time. We
don't have different zones for different
beers — though if you keep beer
warmer it will age faster — but we
are generally going for longevity rather

than speed.

There is debate out there about
standing beers up or laying them down
like wine when they are in the cellar,
but | prefer to keep bottled beers
standing up when cellaring. Beer has
yeast and sediment in it and if you lay
them down it forms a much longer
ring around the bottle so it’s more dif-
ficult for the beer to “remix” when
you are pouring it. All wine that's
suitable for aging — with the excep-
tion of sparkling wine — has a porous
cork, so wine is aging by slowly being
exposed to air and interacting with
the outside environment while beer
is aging within the bottle for the
most part and changing due to its bot-
tle conditioning.

If you're looking for some guide-
lines about what to age, there are a
few simple rules to follow when you
start out. Remember that the beers
that are best to cellar are above 8%
alcohol by volume (ABV). The only
exception to that ABV rule is for sour
beers, which can be much lower gravi-
ty and age much longer. Also remem-
ber that hops in a beer will fade into
malty sweetness over time. If that's
what you want, that's cool, but just
because something is rare doesn’t
make it best to age. This is why many
hop-heavy IPAs and imperial IPAs
aren't necessarily great for aging. |
once drank a year-old Hopslam from
Bell's Brewery in Kalamazoo,
Michigan, and it was pure sweet
honey, not a hint of bitter hop left.
This is also true for many fruit beers.
Bright fresh flavors of fruit dull with
time. You can get some of the sweet-
ness but the subtleties that let you
know it's pear and not apricot dissa-
pear. Also, the beers you cellar should
be bottle conditioned. Otherwise it
won't change much for many years.

tips from the pros

by Betsy Parks [
;

Molly Gunn, Co-Owner of The Porter Beer
Bar in Atlanta, Georgia. Molly Gunn was
born and raised in Atlanta, and her first
restaurant job was at Babette's Cafe on
Highland Ave, where she bussed tables.
She received a BA in cultural anthropology
from the University of Pennsylvania in 2003
and worked in the restaurant business in
Philadelphia, Washington, DC and Boston
before returning to Atlanta in 2005, The
Porter Beer Bar opened in September
2008. Molly is head of marketing, account-
ing, and the front of the house, but she
prefers to be called “Boss Lady.”
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»s from the pros

Erich LaSher, Owner/Resident
Wino and Beer Nerd at La Cave
du Vin in Cleveland Heights,
Ohio. La Cave du Vin opened in
1995 and was the first bar in
Cleveland to only serve craft
beer. It has been consistently
rated highly as one of the best
beer bars in the world by
Ratebeer.com and Draft
magazine.

t any given time we will
have at least a couple of
hundred bottles of vin-
tage beers in the La Cave beer cellar.
We keep our cellar at about 55 °F
(13 °C) all year round, which is the
perfect cellar temperature and also a

great drinking temperature.

Aging beer is all about experi-
menting and having fun. If you have a
network of other people who age beer
on the internet they will help you
make decisions about when to pull a
beer, but otherwise it's really all a
matter of remembering when you put
them in and experimenting.

Just like with wine, cellaring beer
does not make a beer better, it makes
it different. You may or may not like
what that beer turns into when it
ages. A lot of people don't like those
secondary characteristics that happen
with time. For example, for me it
seems like some bottles, like Thomas
Hardy Ale, seem like they can't age

enough — but then | have tastings
with fresh bottles and people like that
way better. If you like something and
want to lay it down, buy a bunch and
try it every six months. But for god’s
sake, don't let it sit there forever.

One of the biggest mistakes [ see
with beer aging is cellaring the wrong
stuff. Even if a brewery says that a
beer is good for cellaring, it's all about
what you like. Some beers just lose
their moxie after even a year.

If you want to cellar beer at
home, remember that light is the
enemy — you want a place that is
dark, cool and dry (at least this is
what has worked best for me). You
also need to be able to maintain a
constant temperature. Keep in mind,
though — most beer is a lot more sta-
ble than people give it credit for. If you
get a beer that was imported from
Belgium it’s already been through hell
and back — god only knows what
happened to it during shipping. &
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Better Boils

Adding body, mash pH

help me mr. wizard

by Ashton Lewis [J

| WOULD LOVE SOME DISCUSSION ON THE BOIL. A FRIEND ONLY BOILS FROM HIS FIRST HOP ADDITION. |
AM A FULL BOIL GUY AND WOULD NEVER EVEN CONSIDER CUTTING CORNERS ON THE BOIL, BUT | DO PON-
DER THE RATE OF BOIL. | LOVE SEEING THAT MASSIVE STEAM CLOUD WITH A HARD BOIL, BUT SUSPECT A

SOFTER BOIL IS BETTER.

Historically, the boil
was important in
brewing because it
sterilized wort.
Today we think in terms of wild yeast
and bacteria that can sour beer, but in
centuries past pathogens from foul
drinking water were also killed in the
boil. This made beer safer to drink
than water. Boiling also serves to
denature malt enzymes and malt pro-
teins, the latter having a real effect on
finished beer clarity. Wort gravity is
affected by boiling and some brewers
use the boil to produce high gravity
beers. Malt aromas, namely dimethyl
sulfide (DMS), are driven from wort
during boiling and this is important to
the aroma of the finished beer; a weak
boil is often the cause of beers with
strong DMS notes. And finally, boiling
isomerizes alpha-acids from hops,
increasing their solubility, and allows
the brewer to balance malt with hop
bitterness. Adding hops also has the
benefit of inhibiting the growth of cer-
tain beer spoilage organisms and hops
have an aroma that is loved by many.
As a very general rule, it takes
anywhere from 60-90 minutes of
boiling accompanied by 6—10% reduc-
tion in wort volume to accomplish
the basic goals of wort boiling.
Evaporation rate is really an indicator
of the fact that the wort indeed boiled
as expected and is also an indicator of
how much DMS removal occurred
during the boil. The removal of DMS
has really become the single largest
topic about boiling because DMS is

such a distinctive and potentially
objectionable aroma. During the boll,
S-methyl methionine from malt is con-
verted to the aromatic and volatile
dimethyl! sulfide. If the boil is not suffi-
ciently vigorous, the boil wort may
contain enough residual DMS to be
detected in the beer. Many brewers
judge the intensity of the boil by how
much the surface appears to roll and
the term “rolling boil” is applied to
wort that is properly boiling. Since
wort boiling is so energy intensive
there are very real economic reasons
to reduce evaporation and the obses-
sion with DMS removal goes hand-in-
hand with this pursuit. Excessive
evaporation, over about 15%, is also
an indicator of excess thermal stress
and can lead to problems with beer
foam, flavor stability and development
of wort flavors undesirable to some
beer styles.

New boiling technologies used by
commercial brewers use a variety of
clever ways of reducing DMS levels in
wort while simultaneously allowing
for a reduction in total volume reduc-
tion. The classical conundrum with
this is that DMS is removed by evapo-
ration, essentially steam distillation, so
if kettle evaporation is reduced one
would expect DMS levels to increase,
and that is normally true. However,
modifications to wort concentrators
and spreaders in large kettles with
internal calandrias enable brewers to
more efficiently conduct the kettle
boiling process. Thin film boilers and
vacuum evaporation units have also

JONATHAN CONNOLLY
DADE CITY, FLORIDA

£€...in centuries
past pathogens

from foul drinking

water were also
killed in the boil.
This made beer
safer to drink
than water.j )
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help me mr. wizard

been successfully used to tackle the same problem. In some
of these systems total evaporation rates are now less than
4% with DMS levels that are less than or equal to conven-
tional kettle designs. Side note about internal calandrias:
Internal calandrias are shell and tube heat exchangers pow-
ered by steam that are installed in larger brew kettles. They
resemble coffee percolators and some brewers simple call
them “percs.” Calandrias normally have a chimney that
directs the flow of wort and steam vapor to a spreader
plate or “hat” that directs the flow of wort back into the
kettle. This also helps suppress foaming in the kettle since
the wort literally knocks the foam down. The thin film of
wort also helps flash DMS from the wort as the steam
leaves the kettle.

All of this really means very little to the homebrewer
because these technologies simply do not apply to small
scale boiling. The fact is that most homebrew kettles have
a much higher surface area to volume ratio (calculated
using the area at the top of the wort that is exposed to air)
compared to larger kettles. Using the same kettle geometry
(dished bottom vessel with height to diameter ratio of
0.85), I calculated the surface area to volume ratio of ket-
tles ranging from 6 gallons (23 L) to 19,375 (73,342 L/0.2
BBL to 625 BBLs net fermenter yield) and the results are

interesting. Increasing the kettle volume by a factor of five
decreases the surface to volume ratio by a factor of almost
two. The small kettle has 23.5 square inches per gallon and
the 625 BBL kettle has only |.4 square inches per gallon.
The point with this is that small kettles have much better
surface evaporation as a function of total volume than do
large kettles, and one would reasonably expect homebrew-
ers not to really understand all of the hype about DMS
because this is really not a problem for beers brewed in
small kettles.

The take home message is that applying commercial
brewing rules to homebrewing really does not make much
sense for wort boiling. Evaporation rates in small kettles are
usually relatively high, often well above 10%, and | would
really not worry much about this indicator. The real thing
that is important is the boil time. Hop acid isomerization
takes time to occur and peaks after about 60 minutes of
boiling. The other goals of boiling can be achieved in far less
time, especially if you are not concerned about absolute
clarity in your finished beer. This is why many homebrew-
ers are brewing great beers using short boil times. There is
absolutely nothing wrong with looking for ways to improve
efficiency as long as you are not sacrificing your beer quali-
ty in the process.

HOW IMPORTANT IS MASH pH? I'VE BEEN HOMEBREWING FOR ALMOST 20 YEARS AND NEVER MEASURED IT.
IS IT A FINE POINT IN TWEAKING YOUR BEER? DOES IT IMPROVE EFFICIENCY OR FERMENTABILITY? | BATCH
SPARGE AND RUN BETWEEN 68-71% EFFICIENCY.

Mash pH is extremely important. Enzyme

activity is a function of pH and all enzymes

are only active in a relatively narrow range

around their optimum pH. In the case of
mashing, there are two enzymes of particular importance;
alpha and beta amylase. The optimal range for alpha amy-
lase is pH 5.6-5.8 and the optimal range for beta amylase is
pH 5.4-5.6. If mash pH is much higher than 5.6 beta amy-
lase activity begins to drops off and, more importantly, the
pH is approaching pH 5.8, or the point where tannins
really start to be extracted from malt husks. If the pH is
much lower than 5.6 alpha amylase activity drops off.
Lower pH levels are favored to these higher levels and
most brewers like to see the mash pH in the 5.2-5.4 range.
This provides good enzyme activity and does not flirt with
tannin extraction.

Mash pH is principally affected by the mineral content
of the brewing water and by the grains used in mashing. In
general terms, dark and roasted malts tend to lower mash
pH. So it is possible that mash pH can be too low when
brewing dark beers like stouts, porters, dark lagers, etc.
Historically, dark beers were brewed in regions where the
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ANDREW IGNATZ
VIA FACEBOOK

water contained significant levels of carbonate, and it is the
carbonate in the water that balances the acidity of the
roasted grains. If pale beer is brewed with carbonate water,
the pH can be too high. In these cases, breweries use a
variety of methods to either remove carbonate from water
or add acid to the mash.

Mash can be acidified by using acidulated malt, adding
soured mash as a natural source of lactic acid, or by simply
adding commercially available food-grade acids like lactic or
phosphoric. Adding calcium, either in the form of calcium
sulfate (gypsum) or calcium chloride is another way to
reduce mash pH. Calcium reacts with phosphates from
malt and the result of this reaction is the release of hydro-
gen ions and a reduction in pH. The classic pale lagers and
pale ales of the world were brewed in areas that either had
extremely soft water, like Pilsen in today’s Czech Republic,
or areas that had water rich in minerals and dominated by
caleium, like Burton, England.

Mash pH and water chemistry can quickly become
very confusing without a strong understanding of chem-
istry, especially the concept of buffering. Buffers are weak
acids that resist pH changes in the region around the
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LEAs it happens, the

brewer’s mash is rich in
buffering acids, primarily

from malt proteins, and

these buffering compounds
make the system much more
complex than water.j )

buffer's pK,. (pK, is a quantitative measure of the strength
of an acid in solution). As it happens, the brewer’s mash is
rich in buffering acids, primarily from malt proteins, and
these buffering compounds make the system much more
complex than water. And to really make any sense of this a
method of pH measurement better than litmus paper is
required. For these reasons there are many brewers like
you who don't measure mash pH or do anything to really
control it other than adding water salts in approximate
quantities specified by recipes.

So the question you pose is relevant to a lot of home-
brewers. Here is the simple version of mash pH. When
malt is mixed with water the mash pH is normally right
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around pH 5.6, which just so happens to be right where we
as brewers like it. Is this a coincidence? | have always sup-
posed that since the enzymes being used in the mash are
also active in the growing barley seed when the seed is
hydrated, that the pH of the natural environment of
hydrated barley and the pH of the mash should be pretty
similar. Whether or not this explanation is correct is really
not relevant; the bottom line is that the mash pH normally
falls right in the optimum zone.

Rarely is the pH so far outside of this zone to cause
real problems. This is why there are many brewers like you
who have brewed great beers with good extract yield for
many years without ever measuring pH. But fine-tuning
pH does have real benefits. Improved extract yield and beer
flavor are the two most common reasons for adjusting
mash pH. If you are interested in adjusting mash pH [ sug-
gest buying a temperature compensated, hand-held pH
meter and using diluted lactic acid or acidulated malt to
lower pH and baking soda, or sodium bicarbonate, to raise
pH. The million-dollar question is what works best, and
this, like so many other things related to brewing, depends
on what you are doing. If you are in search of some fun
experiments, you have arrived at the right location. &ve

Send your questions for Mr. Wizard to wiz@byo.com .




Oatmeal Stout

Smooth and silky

rom time to time, a person will
ask me, “What is the difference
between stout and porter?” Of
course, there are several types of
each, so my first thought is what
kind of porter and what kind of stout?
Most people do not want such preci-
sion when asking about beer and
soon they lose interest in my rambling
answer. I'm guessing you feel differ-
ently or you would not be reading
this column.

In the stout family, the question of
what differentiates the three lower
gravity styles (dry, sweet and oat-
meal) is a good question. In brief
terms, think of dry stout as having a
very dry character, not big and full.
Think of sweet stout as similar, but
with a sweeter, fuller character. Think
of oatmeal stout as between the two,
with a little bit of silkiness from the
oatmeal. Of course, you can find
examples of oatmeal stout that are
sweeter than sweet stout and some
drier than dry stout, but conceptually
that is one of the key differences.

QOatmeal stout just might be my
favorite of the stout family. Qatmeal
stout is traditionally an English style,
although there are more and more
“Americanized” versions available.
Oatmeal stout uses oats to build body
and add a touch of silkiness to the
mouthfeel. It is dark and rich, full of
roasted flavors and aromas. It is full-
bodied and has substantial coffee and
chocolate notes. The appearance is
dark brown to black in color. Think of
oatmeal stout as similar to dry stout in
roastiness, but much fuller and sweet-
er. Commercial examples vary consid-
erably, with some sweeter, some drier,
and many showing a wide range in
oatmeal character. They range from
more British (obvious fruity esters,
rich malt character) to more
American (lower ester levels, a little
less malt character, and sometimes a
touch of late hop character). | prefer
the traditional British character in this
style, but there are some nice

Americanized examples. If you want
to impress the judges, you will tend to
have more success with a slightly
sweet rendition of the style with
enough specialty malt character that
makes them think of oatmeal cookies.

To brew a great example of this
style, start with high quality British
pale ale malt as the base. It provides
that background rich malt character
that is a key component in fine British
beers. British pale ale malt is kilned a
bit darker (2.5 to 3.5 °L) than the
average North American two-row or
pale malt (1.5 to 2.5 °L) and this high-
er level of kilning brings out the malt’s
biscuit-toasty flavors. Some brewers
use North American pale ale malt or
North American two-row with the
addition of some specialty malts, but
this will not produce the same beer as
using British pale ale malt. Spend the
money, make the effort and use the
proper base malt if you want to make
an excellent example of the style.

Similarly, extract brewers should
make the effort to source an extract
made from British pale ale malt. If you
end up using North American two-
row malt extract, you can try to com-
pensate by partial mashing some addi-
tional specialty malts such as Munich,
biscuit or Victory®.

All-grain brewers should use a
single infusion mash. A temperature
in the range of 150 to 156 °F (66 to
69 °C) works well. Use a lower tem-
perature when using lower attenuat-
ing yeasts or higher starting gravities.
Use a higher mash temperature when
using the higher attenuating yeasts
or lower starting gravity beers. If you
are unsure, a great starting point is
152 °F (67 °C).

While using the proper base malt
is important, oatmeal stout also
requires a fair amount of specialty
malt. To develop some sweetness and
a caramel flavor component, you will
want some crystal malt. A dry stout
uses no crystal malt, but sweet stout
might use up to 10%. An catmeal

Continued on page 21

style profile

by Jamil Zainasheff

OATMEAL STOUT
by the numbers
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style recipes

McQuaker’s
Oatmeal stout
(5 gallons/19 L,
all-grain)
BE= 055 (&5 P)
FG =1.016 (4.1 °P)
IBU =28 SRM =35 ABV =5.1%

Ingredients

8.5 |b. (3.85 kg) Thomas Fawcett &
Sons Maris Otter pale ale malt
(or similar English pale ale malt)

14.1 oz. (400 g) Great Western
flaked oats 1 °L

10.6 0z. (300 g) Briess Victory®
malt 28 °L

10.6 oz. (300 g) Thomas Fawcett &
Sons chocolate malt 350 °L

7.1 oz. (200 g) Thomas Fawcett &
Sons roasted barley 500 °L

7.1 0z. (200 g) Thomas Fawcett &
Sons crystal malt 85 °L

7.5 AAU Kent Goldings pellet hops
(60 min.) (1.5 0z./42 g at 5%
alpha acids)

White Labs WLPQ02 (English Ale)
or Wyeast 1968 (London ESB)
yeast

Step by Step
Spread the flaked oats out on a
cookie sheet and toast them in the
oven around 300 °F (149 °C) until
they begin to slightly color up and
give off a nutty oatmeal cookie
character. Mill all of the grains
together and dough-in targeting a
mash of around 1.5 quarts of water
to 1 pound of grain (a liquor-to-grist
ratio of about 3:1 by weight) and a
temperature of 154 °F (68 °C). Hold
the mash at 154 °F (68 °C) until
enzymatic conversion is complete.
Infuse the mash with near-boiling
water while stirring or with a recir-
culating mash system raise the
temperature to mash out at 168 °F
(76 °C). Sparge slowly with 170 °F
(77 °C) water, collecting wort until
the pre-boil kettle volume is around
5.9 gallons (22.3 L) and a gravity of
1.046 (11.5 °P).

The total wort boil time is
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60 minutes. Add the hops once the
wort reaches a full boil and then
start your timer. Add Irish moss or
other kettle finings with 15 minutes
left in the boil.

Chill the wort to 88 °F (20 °C)
and aerate thoroughly. The proper
pitch rate is two packages of liquid
yeast or 1 package of liquid yeast
in a 2-liter starter. Ferment at 68 °F
(20 °C). When fermentation is fin-
ished, carbonate the beer to
approximately 2 to 2.5 volumes.

McQuaker’s
Oatmeal stout
(5 gallons/19 L,
extract with grains)
OlE =l lEE )
FG= 1.016 (4.1 °R)
IBU =28 SRM =35 ABV =5.1%

Ingredients

5.7 Ib. (2.6 kg) English pale ale
liquid malt extract

14.1 oz. (400 g) Great Western
flaked oats 1 °L

10.6 oz. (300 g) Briess Victory®
malt 28 °L

10.6 oz. (300 g) Thomas Fawcett &
Sons chocolate malt 350 °L

7.1 oz. (200 g) Thomas Fawcett &
Sons roasted barley 500 °L

7.1 oz. (200 g) Thomas Fawcett &
Sons crystal malt 85 °L

7.5 AAU Kent Goldings pellet hops
(60 min.) (1.5 0z./42 g at 5%
alpha acids)

White Labs WLP0O2 (English Ale)
or Wyeast 1968 (London ESB)
yeast

Step by Step
Ask your local homebrew shop for
an English-style liquid malt extract
or an extract made from 100%
Maris Otter malt. If you cannot get
fresh liguid malt extract, it is better
to use an appropriate amount of
dried malt extract (DME) instead.
Spread the flaked oats out on a
cookie sheet and toast them in the
oven around 300 °F (149 °C) until

they begin to slightly color up and
give off a nutty oatmeal cookie
character. Mill or coarsely crack the
oats with the rest of the specialty
malt and place loosely in a grain
bag. Avoid packing the grains too
tightly in the bag, using more bags
if needed. Steep the bag in about 1
gallon (~4 liters) of water at roughly
170 °F (77 °C) for about 30 min-
utes. Lift the grain bag out of the
steeping liquid and rinse with warm
water. Allow the bags to drip into
the kettle. Do not squeeze the
bags. Add the malt extract and
enough water to make a pre-boil
volume of 5.9 gallons (22.3 L) and
a gravity of 1.046 (11.5 °P). Stir
thoroughly to help dissolve the
extract and bring to a boil.

The total wort boil time is 60
minutes. Add the hops once the
wort reaches a full boil and then
start your timer. Add Irish moss or
other kettle finings with 15 minutes
left in the boil.

Chill the wort to 68 °F (20 °C)
and aerate thoroughly. The proper
pitch rate is 2 packages of liquid
yeast or 1 package of liquid yeast
in a 2 liter starter. Ferment at 68 °F
(20 °C). When fermentation is fin-
ished, carbonate the beer to
approximately 2 to 2.5 volumes.
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Oatmeal Stout
Commercial
Examples

Bell’s Oatmeal Stout
Bell's Brewery
Kalamazoo, Michigan
www.bellsbeer.com

Breakfast Cereal

Killer Stout

Big Time Brewery & Alehouse
Seattle, Washington
www.bigtimebrewery.com

Oat Malt Stout
Maclay Inns Ltd.
Alloa, Scotland
www.maclay.com

The Poet

New Holland Brewing Co.
Holland, Michigan
www.newhollandbrew.com

Road Slush Stout

New Glarus Brewing Co.
New Glarus, Wisconsin
www.newglarusbrewing.com

Samuel Smith

Oatmeal Stout

Samuel Smith Old Brewery
Tadcaster, England
www.samuelsmithsbrewery.co.uk

Shakespeare
Oatmeal Stout
Rogue Ales
Newport, Oregon
wWww.rogue.com

Squatters’s Captain
Bastard’s Oatmeal Stout
Utah Brewers Cooperative

Salt Lake City, Utah
www.utahbeers.com

Wolaver’s Oatmeal Stout
Otter Creek Brewing/Wolaver’s
Middlebury, Vermont
www.ottercreekbrewing.com

Young's Oatmeal Stout
Wells & Young's Ltd

Bedford, England
www.wellsandyoungs.co.uk

e

stout is in the middle, around 5% of a
40 to 120 °L crystal malt. [ prefer to
use crystal malt in the 80 °L range for
darker British style beers. |t provides a
slightly raisiny caramel flavor that
complements the fruity esters com-
mon to the style. To create the dark
color and an espresso-like richness,
British black malt, chocolate malt, and
even roasted barley are good choices.
The proper amounts are going to vary

based on color and flavor. Generally,
10% of the grist is highly kilned malt
in a stout. Be aware that malts of
the same name from different suppli-
ers can vary substantially in color and
flavor. You might find both chocolate
malt and black malt ranging from

300 °L to 500 °L, so the name the
maltsters give a product is not always
a reliable indicator. Always let flavor
be your guide.

BetterBottle®

Super Funnel

Check out the Product Information

and Technical tabs at our Web site
for a wealth of really helpful information.

www.Better-Bottle.com
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style profile

Many people expect to taste oat-
meal in an oatmeal stout. In reality,
oatmeal does not taste like much,
which is why people add so much fla-
voring to a bowlful at breakfast.
While oatmeal does add some to
mouthfeel, it needs some help as far
as flavor goes to produce that
nutty/biscuity flavor and aroma peo-
ple expect. One specialty grain that |
like a lot for this is Victory® (~28 °L).

It adds a toasty, nutty, bready charac-
ter, which reinforces the impression
of “oatmeal” in the beer. Another way
to enhance the character of the oat-
meal is by roasting the oats in the
oven around 300 °F (149 °C). This
toasting increases the oatmeal charac-
ter and helps it stand out a bit more in
the beer.

If yvou are looking for more com-
plexity or increased head retention,

Better Beer in Just One Click!!

154 Varieties of Yeast
170 Different types of Grain (rom 75%m.)
67 Varieties of HOPS (from 89%/oz.)
Equipment from Beginner to Insane

for a Limited time

FREE SHIPPING

on all BLICHMANN products

*mainland US only

Rebel Brewer.com

Beer Made Belfer
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you can add other malts as well.

W heat malt, Munich, biscuit and oth-
ers are common additions in many
recipes, but keep in mind that using
too many specialty malts often ends
up as a muddled malt character, not a
more complex one. Emphasize one or
two particular malt characters in your
recipe by using two or three grains
and selecting only high quality British
specialty malts such as Simpsons or
Thomas Fawcett. These malts have a
rich malt character, which is complex
on its own. Some brewers like to
experiment with other adjuncts, such
as brown sugar, but keep in mind that
simple sugars ferment out completely
and result in a thinner body, which is
the opposite of what you want in oat-
meal stout.

All English-style beer is best
brewed with English hops, such as
East Kent Goldings, Fuggles, Target,
Northdown or Challenger. A new hop
variety that | think might do well for
an Americanized version of the style
is Delta, which is a cross between
Fuggle and Cascade. Hop flavor and
aroma should be absent or at the most
minimal. The bittering level for oat-
meal stout has a wide range of 25 to
40 IBU, but you should be shooting
for a balance that is even or slightly
sweet. T he bitterness to starting
gravity ratio (IBU divided by OG)
ranges from 0.4 and 0.8. What ratio
you target depends on the amount
and type of specialty malts and yeast
attenuation. If you use more highly
kilned malts or chose a more attenua-
tive yeast, then you will want to tar-
get a lower bittering ratio. If you use
more unfermentable crystal malts or a
less attenuative yeast, then you go
with a higher bittering ratio. It is all a
matter of balance, avoiding an overly
sweet or bitter beer. Generally, skip
any late hop additions. If you are try-
ing to make a more "American” ver-
sion of catmeal stout, you could use
a small touch of late hopping, perhaps
Y to Y2 ounce (7 to 14 g) during the
last few minutes. In a classic British
version, no hop flavor or aroma is
fine. At most, any hop character
detected would be from the bittering
hop addition.



Fermentation creates most of
the flavor and aroma in many British
beers. “English” yeast strains provide
a variety of interesting esters and
leave some residual sweetness to
balance the hop bittering. Many
English yeasts attenuate on the lower
side (< 70%), but there are some that
attenuate quite well (up to 80%). For
many British-style beers you have to
think about the final balance of the

brewing oatmeal stout are White
Labs WLP002 (English Ale) or
Wyeast 1968 (London ESB). They
both provide a wonderful ester
profile without being excessively
fruity, and they both attenuate to
a moderate level, leaving just the
right amount of malt sweetness and
fuller mouthfeel.

At lower temperatures (<65 °F
/18 °C), these yeasts produce a rela-

£ EMany people
expect to taste
oatmeal in an
oatmeal stout. In
reality, oatmeal
does not taste
like much, which
is why people add
so much flavoring
to a bowlful at
breakfast. While
oatmeal does
add some to
mouthfeel, it
needs some help
as far as flavor
goes to produce
that nutty/biscuity
flavor and aroma
people expect.¥)

beer. If the beer has a high starting
gravity, or you are using many special-
ty grains that add residual sweetness
(such as crystal malts), you need to
select a more attenuative strain. If
you are brewing a beer with a lower
starting gravity and/or limited special-
ty grains, then you want to go with a
less attenuative yeast. This is one of
the most important things to know
about crafting your own British-style
recipes. My favorite yeast strains for

tively low level of esters and at high
temperatures (>70 °F/21 °C) they
produce abundant fruity esters and
fusel alcohol notes. | start fermenta-
tion in the middle of this range (68 °F/
20 °C), letting the temperature rise a
few degrees over a couple days. This
creates the expected level of esters,
helps the yeast attenuate fully and
keeps the amount of diacetyl in the
finished beer to a minimum. Bvo

www.polarware.com
customerservice(@polarware.com

POLAR WARE Toll Free: 800-319-9493
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Disorientation
Introduction to Brew

omebrewers are a diverse

group, and they acquire their

homebrewing skills from many

different sources. Some
homebrewers learn from friends, oth-
ers by following the instructions in the
homebrewing kit they got for
Christmas or their birthday. Some
read as much as they can from home-
brewing books before they start, oth-
ers jump right in. Some enjoy the ben-
efits of a homebrew club, while others
go it alone. In addition, most home-
brewers have adapted what they've
learned to work with the equipment in
their own homebrewing set-up and
other constraints. After brewing for
awhile, many homebrewers get into a
groove . . . or a rut, depending on how
you look at it. They take what they've
learned, adapted it to work on their
equipment and make their beer based
on that . . . and that's where Brew
Your Own University may help.

The quantity of information avail-

able to homebrewers is greater now
than it ever has been, and the way

R
izing a Bucket
S~

Your Own University

you've always done things may not be
the most modern way to homebrew.
(Then again, maybe all this new infor-
mation is just proving that you've been
right all along.)

In this Brew Your Own University
package, we'll walk through a typical
brew day (for both extract and all-
grain brewers), as well as the fermen-
tation and conditioning of a beer and
examine each major step. We can't
discuss every possible permutation,
but we will point out the key elements
in each stage to making quality beer.
(One downside to the explosion of
brewing information is that sometimes
it's hard to see the forest for the
trees.) In addition, we’ll take a look at
the options you have during the brew
day, and their consequences. And, we
will focus on what can be measured
while the beer is being made, to help
you understand if things are going
well. When we're done, you will
hopefully have some ideas to improve
your process and your beer.

As much as is reasonable, the arti-
cles in this Brew Your Own University
package focus on techniques — what
you can actually do as a homebrewer
— as opposed to theory. However, in
the final section, we'll give you a read-
ing list to pursue if you're interested in
the science behind the techniques.

This Brew Your Own University
package has five articles, and an
appendix of pointers to additional
helpful information.

The first article describes wort
production using malt extract,
especially making wort from malt

extract and steeping grains. We'll dis-
cuss how to get the best results, with
an emphasis on how malt extract is
produced and what that means to
homebrewers. Along the way, we'll
debunk a couple long-standing home-
brew myths about malt extract. We'll
also tackle simple ways of chilling your
wort without a wort chiller.

The second section discusses

wort production using malted grains.
We'll discuss how to transform dried,
malted grain into sweet wort, focusing
on the techniques used and the vari-
ables that can be manipulated (instead
of theoretical discussion of enzymes).
Crushing the grains as well as the
major mash variables that can be
manipulated — temperature, thick-
ness, pH — will be discussed. This
section focuses mostly on single-infu-
sion mashes.

In the third section, we'll discuss
fermentation and how the manner you
conduct your fermentation shapes the
character of your beer. For many
homebrewers, this is the area in which
the most improvement to their beer
could be made. we'll cover aeration,
pitching rate and fermentation condi-
tions needed to make the best beer.

In the fourth section, we'll discuss
packaging and aging — especially how
to do this while exposing your beer to
the minimal amount of oxygen.

Finally, we'll wrap things up with
a section on calibrating your brewery
tools. Calibrating your instruments
will give you some confidence in your
measurements and help you trou-
bleshoot problems, should they arise,
more easily. The Library of Brew
Your Own University includes a list
of information beyond the scope of
these articles.

Brew Your Own University covers
a lot of ground, yet we are giving one
topic short shrift — and it's the most
important aspect of brewing! Yes,
that's right, we're not going to cover
cleaning and sanitation. Suffice it to
say, that everything you read here will
be rendered irrelevant if your equip-
ment is not sparkling clean and every-
thing that touches your chilled wort is
not additionally sanitized.

If you are a beginning to interme-
diate brewer, we hope that reading
these articles will let you make
informed decisions about how you
conduct your brew day and beer fer-
mentation and that this will lead to
better beer and more enjoyment from
this hobby. If you are an advanced
brewer, much of this will be familiar to
you, but hopefully some of the finer
points will be new. So, if youre suit-
ably disoriented from reading this
introduction, grab a homebrew, turn
the page and begin your studies at
Brew Your Own University!
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Wort Production
(with malt extract)

Wort made from reconstituted malt extract is dissimilar from wort
made from mashing malted grains. Knowing the differences can
guide you to making sound decisions regarding how to use it on
brew day. The convenience of malt extract does not have to come
at the price of beer quality if you know how to handle it.

n this article, we'll discuss mak-
ing wort (unfermented beer)
using malt extract accompanied
by some steeped specialty grains.
You can think of this as comprising
three steps: Making sweet wort, mak-
ing hopped wort and chilling the
hopped wort. Sweet wort is the thick,
sugary, not-yet-boiled solution made
(in this case) from malt extract and
steeped grains. Boiling the sweet wort
and adding hops produces hopped
wort, and chilling that solution yields
wort that is ready to be fermented.
When making wort from malt
extract, the ingredients aren’t manipu-
lated extensively — essentially, you
dissolve the malt extract and boil it for

ﬂ%@ping Grains

Specialty grains add color and flavor to a
light malt extract based beer.
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awhile. Along the way you also steep
the specialty grains and add the hops
to the boiling wort.

Given that the process isn't that
complex, your main goal is to get the
most from your ingredients. In order
to do this, it pays to understand the
composition of your ingredients.

Malt Extract
Malt extract is condensed wort in the
case of liquid malt extract (LME), or
dried wort in the case of dried malt
extract (DME). Wort is mostly water,
with the next most abundant compo-
nent being sugars. Of the sugars, mal-
tose is the most abundant. The minor
components of wort (by weight)
include proteins, amino acids, lipids
and all the various molecules that give
wort its distinctive flavor, aroma and
mouthfeel. The flavor of wort comes
largely from the sweetness from the
carbohydrates in the malted grains,
the “malty” (bread-like, toasty) flavors
from the husk of these grains and the
bitterness and flavors from the hops.
Unhopped malt extract — of the
type made for brewers, not for bakers
— is made in the same manner as a
brewer would make hopped wort,
with the exception of not adding the
hops. However, at the point when the
boiled wort would normally be chilled,
it is instead condensed or dried. (See
The Library on page 53 for more
extensive details of malt extract pro-
duction.) Brewery grade malt extract
has also had the hot break separated
from it. The practical upshot of this is
that all you really need to do with

malt extract is dissolve it in hot water
to reconstitute the original wort. You
do not need to boil it as you would
wort made from malted grains.

Malt extract is a food product
made from grains. Just as bread will
eventually go stale, so will malt
extract. Stale malt extract can be
detected by its flavor and aroma, as
well as by the fact that stale malt
extract becomes progressively darker
as it stales. Liquid malt extract
(LME), because of its higher water
content, goes stale faster than dried
malt extract (DME). Stored properly
(in a cool location), LME will remain
fresh for a couple months. Stored
properly, cool and sealed away from
moisture, DME may remain fresh for
up to 8 months, Always strive to use
the freshest possible malt extract
when you brew.

Malted Grains

Most extract recipes call for steeping
some malted grains (usually specialty
grains) to add to the flavor from the
malt extract (usually pale, unhopped
malt extract). As with malt extract,
your steeping grains should be fresh.
On brew day, your grains will also
need to be milled (crushed). Many
homebrew shops will mill the grains
sold to extract brewers because most
extract brewers do not own a grain
mill. Unmilled grains will stay fresh for
about 8 months, while milled grains
will remain fresh for, at best, a week
or so. So, if you get your grains milled
at your homebrew shop, use them as
soon as possible, ideally within a few
days. Store them in a cool, dry place
until your brew day.

Specialty grains contain sugars in
their interior which add to the original
gravity of the beer you are making.
More importantly, they impart flavors
that are not present in the unhopped
pale malt extract. These flavors come
from the husk of the grains. Husks
also contain a class of compounds you
do not want in excess in your finished
beer, tannins. T hese molecules cause
a puckering astringency to your beer.

Hops

Homebrewers mostly use either pellet



Predicted Max IBUs in an OG 1.048 Beer

post-boil max IBUs max IBUs

volume  extract late standard method
[gallons] [boil gravity < 1.050] [boil SG in parentheses]
1 20 5 (1.240)

2 40 30 (1.120)

2.5 50 42 (1.096)

3 60 53 (1.080)

3.5 70 66 (1.069)

4 30 77 (1.060)

5 100 100 (1.048)

Here are the predicted maximum IBUs, based on a 100 IBU assumed maximum in beer
made from wort boiled at 12 °Plato (SG 1.048). In the standard method. All the malt extract
is boiled for 60 minutes. In the extract late method, half is reserved until knockout.

Pellet Hops

Pellet hops can be added during the boil to add bitterness to an extract beer. Late hop
additions provide more flavor and aroma as their volatile oils do not get entirely boiled off.

hops or whole hops. Less frequently,
they will use plug hops. Whatever
form of hop you use, it is imperative
that these hops be in good shape in
order to get the best hop character in
your beer. Hops should be green and
smell fresh. Hops that have been
stored poorly will turn brown and
smell cheesy.

Hops should be stored frozen or
refrigerated, preferably in packaging
that blocks light and is flushed with an
inert gas (such as nitrogen). Over
time, even properly stored hops will
decline in bitterness. T he alpha acid
rating can decline as much as 50% per
year, However, the hop’s aroma may
remain appealing. In fact, some brew-
eries purposely age their aroma hops,
feeling that this makes them more
refined and appealing.

Recipe Considerations

You can make high-quality homebrew
from malt extract if you can find an
appropriate malt extract for the beer
you are making. Although there are
malt extracts made from a blend of
base malts and specialty malts,
designed to make a particular style of
beer, most homebrewers base their
beers on a light or pale malt extract
and add the additional malt touches
by steeping specialty grains. Light,
extra-light or pale malt extracts are
available that are suitable as the base
for most English-style or American-
style ales, and Pilsner malt extracts
can be used for many German-style
or Belgian-style beers. Wheat malt
extract is also available for wheat
beers. And, increasingly, you can also
find malt extract made from Munich

malt, Maris Otter pale ale malt,
Vienna malt, smoked malt and others.
Although you can make great beer
from extract, it pays extract brewers
to understand that wort made from
malt extract is not the same as wort
made entirely from mashed base malt.
First, because the extract is heated,
albeit gently, during the condensation
process, pale or light malt extracts
yield worts slightly darker than the
wort it was condensed from. In addi-
tion, the fermentability of a wort
made from malt extract is usually
lower than a wort made from malted
grains. These drawbacks, however,
only become a problem if you are
attempting to brew a very light-col-
ored, dry beer. And, there are
workarounds. For example, you can
subtract some of the malt extract
from your recipe and perform a small
partial mash of pale or Pilsner malt.
Or, more simply, you can swap some
of the malt extract in your recipe —
up to about 20% — with table sugar
(sucrose) or corn sugar (glucose).
Either of these methods will lighten
the color of your beer and increase
the fermentability of the wort.
If you want to test the color of your
malt extract, dissolve 2 oz. of dried
malt extract or 3 oz. of liquid malt
extract in a pint of warm water (57 or
85 g/250 mL); this will make a wort
of specific gravity 1.048. This will
show you approximately the color of a
5% ABV beer made from that malt
extract, assuming it does not pick up
any additional color in the boil.

Malt Extract Brew Day

So, once you've got your fresh ingre-
dients assembled, your task as a
brewer is to convert them into chilled,
hopped wort — getting the best from
each ingredient and ensuring that this
wort will provide a healthy environ-
ment for the brewers yeast.

Steeping the Grains
Recommendations for steeping spe-
cialty grains run the gamut in the
homebrewing literature. To get the
best character from your specialty
grains, you should focus on twao things
— temperature and steeping volume.
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Dried malt extract (DME) being added to a
kettle prior to the boil.

Malt extract must be stirred in thoroughly.
DME will clump and LME will sink to the
bottom of the kettle and scorch.

Most often, when steeping specialty
grains, you want to get the same
character from them as they would
have imparted in an all-grain recipe. (If
the recipe you are brewing is a com-
mercial clone or an extract version of
an all-grain recipe, this is certainly
true.) To get the same character,
you'll want to treat them in (at least
roughly) the same manner, Therefore,
in all but a few special cases, you
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should steep your specialty grains in
the temperature range of a single infu-
sion mash — 148-162 °F (64-72 °C).
If the extract recipe is a conversion
from an all-grain recipe, steep them at
the same temperature as specified for
the mash.

The amount of water you steep
the grains in is also important. If all of
the steeped grains in an extract recipe
are specialty grains, you have a fairly
wide range that they can be steeped
in — from so thick that the water just
barely covers the grains to quite thin
(by all-grain standards)— around
3.0 gts. of water per pound of grain
(6.3 L/kg). If your steeping grains con-
tain grains that need to be mashed, as
is often the case in extract recipes in
BYQO, keep the water-to-grain ratio
between 1.25 gts./Ib. (2.6 L/kg) and
2.5 qts./lIb. (5.2 L/kg).

The quality of the crush is not as
important in steeping grains as it is in
mashing. As long as the grains aren’t
ground into a powder or mostly
whole, you should be fine. Place the
grains in a steeping bag so they fill no
more than % of the volume of the bag.
This will allow liquid to flow past the
grains while they are being steeped.
It's a good idea to swirl the bag full of
grains in the water a few times while
you steep, but you don't need to do
much more than this to get the full
flavor from them.

For convenience, many old recipes
instructed homebrewers to put the
grains in their brewpot, filled to what-
ever volume was to be boiled. The
grain bag remained in the brewpot
until the boil started, or just before. In
cases in which the water-to-grain
ratio was high, this could lead to the
extraction of tannins. Likewise,
instructions that encourage home-
brewers to squeeze or twist the bag
to wring out every last bit of liquid
may encourage tannin extraction.
Your best solution is to either let the
bag drip until the liquid almost stops,
press it very gently between two plas-
tic cutting boards or rinse the grains
with a small amount of water at
around 170 °F (77 °C). Most modern
BYQO recipes call for rinsing the grains
at this temperature with around half

of the volume of steeping water. This
strikes a good balance between get-
ting all you want from the grains, but
not approaching conditions that would
favor excess tannin extraction.

When brewing with malt extract,
you don't need to worry about the
mineral content of your water. The
malt extract will contain the minerals
from the wort it was condensed from.
Your best bet is to reconstitute the
malt extract using very soft, even dis-
tilled or reverse osmosis, water.

However, if the grains you are
steeping contain some base grains,
add a pinch (less than /% tsp. for a typi-
cal 5-gallon/19-L recipe) of either gyp-
sum or calcium chloride if you are
using very soft water.

If you are trying to brew a very
hoppy beer, and are using soft water
to dilute the extract, adding | to 2 tsp.
of gypsum per 5 gallons (19 L) will
accentuate the hops.

If want to get a jump on heating
the water in your brewpot while you
steep your grains, try steeping the
grains in a separate pot and adding the
“grain tea” to your brewpot when the
steep is done. Alternately, if you are
not steeping any grains that need to
be mashed, but you are heating a lot
of water in your brewpot, stir in
enough malt extract to bring the spe-
cific gravity to somewhere between
1.010 and 1.020. Then steep the spe-
cialty grains in this dilute wort as it
passes through the temperature range
of a single infusion mash.

Boil Volume

One nice thing about brewing extract
beers is the convenience. In particular,
you only need to boil a few gallons of
wort to make 5 gallons (19 L) of beer.
But this convenience comes at a price.
The thicker your wort is the more
likely it is to darken during the boil,
and your hop extraction efficiency is
lowered. As such, as an extract brew-
er, always boil the largest volume that
you can given your brewpot size, heat
source and ability to chill allow.

Adding the Extract

One method of using malt extract
that works well is to add much of the



Mix Temperatures and Chill Targets (for 70 °F/21 °C wort)

volume of boiled wort
(volume of dilution water)

mixed wort temperature mixed wort temperature
(water = 40 °F/4.4 °C)
[chill target]

(water = 65 °F/18 °C)
[chill target]

2 gallons/7.5 L wort
(3 gallons/11 L water)

129 °F (54 °C)
[77 °F (25 °C)]

114 °F (46 °C)
[110 °F (43 °C)]

2.5 gallons/9.5 L wort
(2.5 gallons/9.5 L water)

143 °F (62 °C)
[75 °F (24 °C)]

131 °F (565 °C)
[97 °F (36 °C)]

3 gallons/11 L wort
(2 gallons/7.5 L water)

158 °F (70 °C)
[73 °F (23 °C)]

148 °F (64 °C)
[89 °F (32 °C)]

3.5 gallons/13 L wort
(1.5 gallons/5.7 L water)

172 °F (78 °C)
[72 °F (22 °C)]

164 °F (73 °C)
[82 °F (28 °C)]

4 gallons/15 L wort
(1 gallon/3.8 L water)

186 °F (86 °C)
[71 °F (22 °C)]

181 °F (83 °C)
[77 °F (25 °C)]

This chart gives the temperature of a mixture of boiling wort and cool water (to make a 1.048 wort) at two water temperatures. It also
gives the “chill target” — the temperature wort would need to be such that mixing wort and water yielded 70 °F (21 °C) wort.

malt extract late in the boil. After
you've added the “grain tea” from the
steeping grains to your brewpot, stir
in enough malt extract that your spe-
cific gravity is about roughly the origi-
nal gravity of your beer. Withhold the
rest until near the end of the boil. For
example, if you were boiling 2.5 gal-
lons (9.5 L) of wort for a 5-gallon (19-
L) batch, add a little less than half of
the extract at the beginning of the
boil. (If you are performing a full wort
boil, all the malt extract can be stirred
in before the boil starts.) This, plus
the sugars from steeping the grains,
will make your wort roughly working
strength. Then, add the remaining
extract for the final 5 to 15 minutes of
the boil. Most modern BYO recipes
call for the extract to be added at the
15 minutes to go mark, but it does not
need to be boiled that long. All you
are really doing is reconstituting the
extract. Five minutes above 170 °F
(77 °C) is enough to ensure it is sani-
tized. You can even just let the extract
“steep” for 5 minutes after shutdown
as long as the wort remains above
170 °F (77 °C).

One of the biggest problems with
extract brewing is not dissolving the

extract sufficiently and having small

amounts of it scorch on the bottom of
the kettle. This adds color to the beer
and — in extreme cases — can add
burnt off flavors. If your extract beers
are darker than you would like, it pays
to find out when your wort is picking
up the unwanted color. To do this,
take a small sample of wort immedi-
ately after stirring in the first dose of
malt extract. Take another small sam-
ple of wort right before you stir in the
second addition of malt extract. Then
take a third sample of cooled wort,
diluted to working strength. Take
small samples (an ounce/30 mL is all
you need) as these will be discarded.
If the first sample is unacceptably
dark, your extract may be stale, or the
extract itself is meant for a darker
beer than you are attempting to brew.
If the first sample’s color is acceptable,
but the second is too dark, you have
scorched some malt extract in the
boil. Likewise, if the first and second
samples are acceptable, but the third
is too dark, you have scorched some
malt extract while reconstituting the
late extract addition.

Easy Chilling
Stovetop extract beers, made from
boiling a thick wort and later diluting it

to working strength, are frequently
chilled without the use of a wort
chiller. If you are boiling 3 gallons
(11 L) or less, you can quickly and effi-
ciently cool your wort in a sink or
bathtub. In addition, if you chill your
dilution water, this will lessen the
amount the thick wort needs to be
chilled. If you chill in a sink, cover
your brewpot and at first use only tap
water for cooling. Let the pot sit for 5
minutes or until the cooling water is
too hot to touch, then change the
water. Repeat this a few times. Swirl
the pot each time you change water
(or stir with a sanitized spoon). When
the pot is just cool enough to touch,
start adding ice to the cooling water. |
also drape the lid of the brewpot with
wet paper towels, to cool the pot by
evaporative cooling. If you boil more
than 3 gallons (I1 L) of wort, see the
next section for better chilling options.
If your dilution water is colder
than your fermentation temperature,
you do not need to chill your wort all
the way down to your fermentation
temperature. See the chart above for
a guide to blending cool water and
warm wort. (For a variety of reasons,
never simply pour boiling hot wort
into your dilution water.)
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Wort Production
(with malted grains)

Making wort from malted grains gives the brewer the freedom to
control the attributes of his or her wort, most notably, its fer-
mentability. You have many options on an all-grain brew day. Some
of the options depend on how your brewery is configured, while
others allow you to make decisions that impact beer quality.

n this article, we'll discuss mak-
ing wort from malted grains. In
homebrewing terms, this would
be described as making wort
using all-grain methods. As with
extract wort production, there are
essentially three phases: Making the
sweet wort, making the hopped wort
and cooling this wort in preparation
for fermentation. Unlike extract
brewing, the production of sweet
wort is more involved and more time-
consuming. Essentially, the process
includes soaking the crushed, malted
grains in hot water. This is called
mashing. Then the liquid wort is sepa-
rated from the grain solids, and usually
the grains are rinsed (sparged) to
ensure a reasonable yield of sugars.
This is called lautering. There are a
number of variables that the brewer
can manipulate that influence the
quality of wort and quantity of
extract achieved. To best understand
the process, it pays to review the rele-
vant characteristics of malted grain.

Mashing malted grains produces the sweet
wort that must then be separated from the
grain solids.

Malted Grains

The most widely utilized grain in
brewing is barley, followed by wheat.
Although small amounts of unmalted
grains are occasionally used in brew-
ing, almost all brewing grains are
malted. Malting is a process that read-
ies the interior of the grains for the
mash and develops flavors in the husk.
Basically, the seed grains are soaked in
water until they sprout, then dried to
stop any further growth. Then they
are kilned (heated in an oven) to
develop the bready, toasty flavors of
malt — and, in the case of specialty
malts, the more darkly roasted flavors
of erystal malts and darkly-roasted
malts, such as chocolate and black
malt. Unmalted (seed) grain is very
hard; malted grain is soft enough that
it can be chewed. And, since malt
can be chewed, you can taste it on
brew day to ensure that it is fresh and
lacking any of the flavors associated
with staleness.

From the brewer’s perspective,
malted grains contain a starchy interi-
or and a flavorful outer husk. The goal
in making wort is to convert as much
of the starch into sugar as possible and
extract the best flavor compounds
from the husks without extracting
tannins (husk components that lead to

astringency in beer).

The Crush

How finely you crush your malt
affects your brewhouse efficiency and
the ease with which you can lauter

your grain bed. The more finely you
crush, the higher your extract effi-
ciency. However, it becomes difficult
to collect wort the more finely your
malt is crushed. In addition, exces-
sively finely crushed malt can yield
more tannins when mashed and thus
give your beer some astringency.
Commercial breweries seek to have
each husk broken into only two or
three pieces and have the starch gran-
ules divided into large pieces, small
pieces and powder, with large and
small pieces each constituting over
one third of the total.

If you crush your malt, experi-
ment to find the right balance. Both
your mill gap and the speed at which
you crush affect your crush. Faster
spinning rollers yield more finely
crushed malt. The rollers on hand
cranked malt mills move slower than
is optimum. However, when the mill
is powered by an electric drill, the
rollers spin much faster than is opti-
mum. To get your rollers moving at an
optimal speed, you will need to
motorize your mill. (There is an arti-
cle on that in The Library, page 53.)
Hand cranking and powering the mill
with a drill both work, but you will
need to experiment with adjusting
your mill gap to get the best crush.

If you are unsure about your
crush, for example if you are just try-
ing out all-grain brewing, it is better to
err on the side of undercrushed malt.
If you crush your malt and all the ker-
nels are broken open, that is enough.
This will make lautering as easy as it
can be (although you won't get stellar
extract efficiency).

Mash Temperature

Mashing has always been an extension
of malting. In malting, the rock hard
barley seed is transformed into the
relatively soft malted barley kernel.
Along the way, the seed is modified in
many other ways. In the mash, these
modifications may continue if the con-
ditions are right. Long ago, brewers
needed to begin mashing at lower
temperatures — to take care of things
like gum degradation or protein modi-
fication — before raising the mash
temperature to the saccharification
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After the mash is finished, the wort is recir-
culated to clarify it before it is collected.

Sparge water is used to rinse the grain bed,
to get a better yield from the malts.

range (148-162 °F/64-72 °C) to con-
vert the starch to sugars.

These days, most malts are made
so that all a brewer needs to do is
employ a single-infusion mash — a
mash with only one temperature rest.
Modern malts are sometimes called
well-modified malts, to indicate that
almost all of the modifications that
need to be accomplished have been
achieved during the malting process.
Undermodified malts, usually Pilsner
malts, can be found with a little look-
ing and can be used if you want to do
a multi-step decoction mash or other
multi-step mash. In this article, I'll
focus mostly on single-infusion mash-
es. See The Library (p. 53) for infor-
mation on other types of mashing.

In a single-infusion mash, the
mash temperature is the primary way
for a brewer to control the fer-
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mentability of the wort. If malts

are mashed at the low end of the sac-
charification range (148-152 °F/64—
67 °C), the resulting wort will be
highly fermentable. The resulting beer
will be dry compared to beers made
from higher-temperature mashes. If
you want to make an exceedingly dry
beer (from wort with a very high
degree of fermentability), you can add
arest — up to a couple hours — at
140-145 °F/60-63 °C before raising
the temperature into the regular sac-
charification range. Alternatively, you
can extend the mash time to 90 min-
utes if you are doing a single-infusion
mash. Stir the mash as frequently as is
feasible. You can also substitute some
highly fermentable ingredients (sugar,
honey) for part of the grain bill.

If malts are mashed at the high
end of the saccharification range
(156-162 °F/69-72 °C), the resulting
wort will show a low degree of fer-
mentability. The resulting beer will
finish at a higher specific gravity and
be more filling. If you wish to make
a wort with a very low degree of
fermentability, employ a short
(~20-30 minute) rest at the very top
of the saccharification range (160-
162 °F/71-72 °C), followed immedi-
ately by a mash out to 170 °F (77 °C).
Additionally, you can add some rela-
tively unfermentable carbohydrates,
such as lactose, to the recipe.

For most beers, you will be striv-
ing for an intermediate level of fer-
mentability. The key to achieving this
is to pick an appropriate temperature
(152-156 °F/67-69 °C) and mash long
enough to get a negative result on a
starch iodine test. Stir the mash and
let the rest go to 30-45 minutes, if it
hasn’t gone on that long (to improve
your efficiency a bit), then mash out.

Mash Thickness

The thickness of your mash also
affects the fermentabilty of your
wort. However, this effect is much
less pronounced than that caused by
the mash temperature. If a mash is
exceedingly thick, the starch granules
will not quickly or completely dissolve
and the enzymes will not be able to
diffuse through the liquid and reduce

the starch to sugar. Likewise, in an
excessively thin mash, the starch
would dissolve, but the distances
between starch molecules and
enzymes would mean the mash would
be slow to convert. In practice, there
is a fairly wide window of mash thick-
nesses in between these extremes
that work well. Anything in the
1.0-3.0 gts./Ib. (2.1-6.3 L/kg) range
will work.

Homebrewers, especially those with
limited space in their mash tuns, tend
to favor fairly-thick, English mashes
around 1.25 gt./Ib. (2.6 L/kg).
Brewers who make German-style
lagers frequently favor thinner mash-
es, around 1.5-2 qt./Ib. (3.1-4.2 L/kg)
for dark beers and up to 2.5 gt./Ib.
(5.2 L/kg) for pale beers. If you are
performing a step mash, thinner
mashes are easier to stir when the
mash is being heated.

Water Chemistry and pH
When you dough in (stir the grains
and brewing liquor together), the pH
of the mash should settle into the 5.2
to 5.6 range (with the lower half of
that range being preferable). Many
times, this will happen without any
intervention by the brewer if he is
brewing a type of beer suitable for his
water. The theory behind water
chemistry and brewing is beyond the
scope of this article, but a few points
should be made. (For a more com-
plete description of water chemistry
and how it effects your brewing, see
The Library, p. 53.)

When measuring mash pH, be
aware that pH is temperature depen-
dent. If you heat any solution, its pH
will drop. As such, if you take a sam-
ple from your mash and cool it to
room temperature before taking a pH
measurement, you will need to sub-
tract 0.35 from your reading to
account for the rise in pH that accom-
panied the cooling of the sample.
Cooling your sample is necessary for
some pH meters and also helps pro-
long the life of the probe on many
other models.

Arguably, the most important part
of water treatment for brewers using
municipal tap water is getting rid of



Mash Vessel Size Required for Grain Amounts

max weight of grain

volume of mash vessel

4.0 Ibs. (1.8 kg)

2 gallons (7.6 L)

6.0 Ibs. (2.7 kg)

3 gallons (11 L)

12 Ibs. (5.4 kg)

5 gallons (19 L)

24 Ibs. (10.9 kg)

10 gallons (38 L)

36 Ibs. (16.3 kg)

15 gallons (57 L)

The more grain you plan to mash, the larger your mash tun will need to be. Here are some
suggested mash tun sizes for partial mashing and full mashing.

the chlorine or chloramines used in
water treatment. There are two pos-
sible ways to do this. One is to use a
relatively large activated carbon filter.
The filters that are housed under sinks
should do the job while smaller filters
(for example, the types that attach to
a faucet) may not. The other is to add
potassium metabisulfite, available at
home winemaking shops in the form
of Campden tablets. One Campden
tablet stirred into 20 gallons (76 L)
will almost instantly neutralize any
chlorine or chloramines. Because
Campden tablets release sulfur diox-
ide (SOy), you should let the water
stand, loosely covered, for 24 hours to
let the rotten egg smell dissipate. (At |
tablet per 20 gallons/76 L, it’s faint.)

Mashing In

There are at least three ways of
mashing in, adding brewing liquor
(water) to the crushed grains, adding
grains to the brewing liquor or adding
them simultaneously. Of the three,
adding your grains to your mash tun,
then stirring in water, is the worst
option. Stirring water into dry grains
frequently leaves little “malt balls,”
pockets of dried malt that can be diffi-
cult to break up.

However, one small advantage to
this method is you do not need to
measure your brewing liquor, just
keep stirring in water until you hit the
correct mash thickness. This also
allows you to take the mash tempera-
ture when the mash is almost mashed
in, but still very thick and — if needed
— make small temperature adjust-
ments to your brewing liquor in order

to hit your target mash temperature.

If you fill your mash tun with hot
brewing liquor, then stir in the grains,
you will likely have no problems with
malt balls. Plus, it’s a lot easier to stir
your mash when performed this way.
However, you need to measure the
volume of your brewing liquor before
you mash in and you do not have an
opportunity to manipulate your mash
temperature until you are completely
mashed in. If you take good notes and
are confident that by knowing your
brewing liguor temperature and vol-
ume, you can hit your target mash
temperature, stirring the grains into
your brewing liquor is the quickest
way to mash in.

A final option is to add the brew-
ing liguor and crushed grains at
(roughly) the same time. To do this,
take two scoops of each volume. (I
use beer pitchers.) If you add three
scoops of brewing liquor to your mash
tun, followed by two scoops of
crushed malt, you can stir the mixture
quickly and repeat. If you do this, you
will add the malt and brewing liquor
nearly simultaneously at a mash thick-
ness around 1.5 gts./lb. (3.1 L/kg). You
do not need to stir the grains and
brewing liguor together completely
for each addition as you will be stirring
constantly as you proceed.

Additionally, you can always stir a
few extra times when you are com-
pletely mashed in. When you are
mashed in, your mash will be well-
stirred with little temperature varia-
tion within the grain bed. This method
also allows you to make temperature
adjustments as you mash in. When

you reach about % of the grains
mashed in, take the temperature of
the grain bed. It should be very close
to your target mash temperature. If
it isn't, adjust the temperature of
your brewing liquor to hit your target
mash temperature.

Stirring

[n most commercial breweries, the
mash is stirred continuously. This
evens out temperature variation
throughout the mixture and increases
brewhouse efficiency. On a home-
brew scale, stirring will do both of
these things, but frequently this
comes at the price of losing heat to
the environment. If you have a heat-
able mash tun, stirring the mash a few
times (say every 10 minutes) and re-
establishing the temperature by apply-
ing heat will likely increase your
extract efficiency. If you are mashing
in a cooler, at the high end of the
saccharification range (with the aim
of getting a less fermentable wort),
stirring is not advised due to the
inevitable heat loss.

Mash Out

After the mash, you have the option
of performing a mash out — raising
the temperature of the mash to 170 °F
(77 °C) to make the grain bed easier
to lauter and to greatly slow the
action of the enzymes. If you are
making wort with moderate to low
fermentability, a mash out is highly
recommended. If you can't heat your
mash tun and don't have the room to
stir in boiling water for a mash out,
you can begin sparging with very hot
water 190-212 °F (88-100 °C) until
the grain bed temperature reaches
170 °F (77 °C). At this point, cool the
sparge water to hold the grain bed
temperature at 170 °F (77 °C).

Collecting Wort

and Sparging

Homebrew setups vary wildly and
sometimes decisions about brewing
techniques end up being made due to
equipment limitations. One design-
induced decision seen in homebrew-
eries is a failure to heat the wort as it
is being collected. This happens when
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Boiling the Wort

Boiling sanitizes the wort and coagulates
the hot break.

The alpha acids in hops are isomerized dur-
ing the boil.

the mash/lauter tun is placed about
waist high (often on a counter) and
the kettle is below it, on the floor.
Heating the wort as you collect it
shortens the brew day, as — if you
use continuous sparging and time
things right — the wort can come to
a boil immediately after you are done
collecting it.

Heating the wort also keeps the
enzymes from continuing to work on
the available carbohydrates, especially
if you did not perform a mash out.
Continued enzyme action at this point
is something you want to avoid unless
you are brewing a maximally dry beer.
An easy solution to this is to run your
wort into a small vessel (a grant, in
brewing terms) and empty this into
your kettle frequently. On my old
homebrew setup, | used two beer
pitchers for this purpose. When one
was full of wort, | moved the outlet
tube from the mash/lauter tun to the
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empty pitcher and poured the wort
from the full pitcher into my kettle. |
adjusted the ball valve on my mash/
lauter tun so each pitcher would fill in
about 5 minutes; this helped me time
the runoff and keep the wort flowing
at a constant rate. However, it also
made for a very busy brew day.

W henever sparging is described,
using sparge water at 168-170 °F
(76-77 °C) is almost always recom-
mended. The idea is that tannins are
extracted from the malt at an unac-
ceptably high rate over this tempera-
ture. There are two problems with
this idea. First, the temperature of
your sparge water is not what is
important — it's the temperature of
your grain bed. Given the small size of
homebreweries, mash/lauter tuns can
shed a lot of heat while you are col-
lecting your wort. So, heat your
sparge water to the point that your
grain bed remains at 168-170 °F
(76-77 °C) throughout wort collec-
tion, especially near the end. Second,
tannin extraction is pH dependent.
During most of wort collection, your
pH will be low enough that excessive
tannin extraction will not occur, even
at temperatures near boiling.

Some homebrewers advocate
lowering the pH of your sparge water
by adding acid, based on the relation-
ship between pH and tannin extrac-
tion. Adding acid to your sparge
water may be appropriate, however,
the pH of your sparge water is irrele-
vant — the pH of your grain bed near
the end of wort collection is what
really matters. Your mash is relatively
acidic and heavily buffered, mostly
because of the amino acids in solution,
while your sparge water is not. No
matter what the pH of your sparge
water is, it will become the pH of the
wort in your grain bed once it is
mixed in. (The Library has an article
on buffers, if you are interested.) If
you're worried about your pH while
sparging, the reading you need to take
is the pH of your final runnings. If this
climbs above 5.8, stop collecting
wort. You need to be vigilant to do
this, the pH of the wort you collect
will remain relatively constant for
awhile (while it is still in the range of

the buffers); then suddenly start to
rise. If your water is rich in carbon-
ates, you may need to add acid to
your sparge water. However, the pH
of the sparge water is not what'’s
important — it's adding enough acid
so that you can collect all your wort
at under pH 5.8. And, you'll have to
find that amount out by trial and error
with your water.

Continuous sparging is the most
common method of sparging in com-
mercial breweries, although in home-
brewing batch sparging may now be
more popular. Some homebrewers
have given up continuous sparging due
to difficulties in getting the flow rate
onto the top of the grain bed to equal
the flow rate out of the mash/lauter
vessel. Others may never have tried
because of the perceived complexity,
or not wanting to buy the extra equip-
ment (a sparge arm). Continuous
sparging, however, can be made very
simple if you practice what [ call
“pulsed sparging.” (This may be a
needless proliferation of terms, but |
think it has some merit at the home-
brew scale.) In pulsed sparging, you
don’t worry about exactly matching
the flow rates into and out of the
grain bed. Instead, you periodically
flood the top of the grain bed with
water. At a homebrew scale, this may
mean quickly adding a gallon (~ 4 L)
or more of hot sparge water on top of
the grain bed so that there is a few
inches (~8 cm) or more of water
above the grain solids. Then, let the
liquid level drop so the grain bed is
almost exposed and repeat the addi-
tion of water. You can use a sparge
arm or just pour the water (gently) on
top of the grain bed.

How Much Wort to Collect
For any given weight of grain in your
grist, there is an optimal volume of
wort to collect from the standpoint of
extract efficiency and wort quality. At
this point, you have sparged the grain
bed sufficiently to get a good extract
efficiency, but not so extensively that
you have extracted excess tannins.
The exact grain weight to wort vyield
ratio depends on a few factors (includ-
ing your crush and water chemistry),



Water Needed by Grain Weight

grain mash liquor sparge water sparge water
weight volume (for 6.5 gallons/25 L) (to fully sparge)
8.0 Ib.(3.6 kg) 10.0 gts. 9.5 L) 4.3 gallons (16 L) 2.6 gallons (9.8 L)
10 Ib. (4.5 kg) 12.5gts. (11.8 L) 3.8 gallons (14.3 L) 3.3 gallons (12.5 L)
12 Ib. (5.4 kg) 15.0 gts. (14.2 L) 3.2 gallons (12.1 L) 3.9 gallons (14.8 L)
14 Ib. (6.4 kg) 17.5gts. (16.6 L) 2.7 gallons (10.2 L) 5.2 gallons (19.7 L)
18 Ib. (8.2 kg) 22.5qgts. (21.3 L) 1.6 gallons (6.1 L) 5.9 gallons (22.3 L)

Water required to mash grains at a thickness of 1.25 gts./Ib. (2.6 I/kg) and then either sparge to collect 6.5 gallons (25 L) of pre-boil wort or
to fully sparge the grain. Total water usage will be mash liquor plus sparge water plus water retained in “dead spaces” in brewing setup.

but expect to get a minimum of 6 gal-
lons of wort from every 10 lbs. of
grain. This works out to 0.6 gallons
per pound (5.1 L per kg). If you are
using continuous sparging, begin
checking your final runnings when you
have collected this amount of wort.
Stop wort collection when the specif-
ic gravity dips below 1.008 or if the
pH rises to above 5.8.

In practice, many all-grain brew-
ers simply collect enough wort to
yield their target volume after the boil.
For example, a brewer may always —
regardless of how much grain a recipe
calls for — collect 6.5 gallons of wort
and reduce it to 5 gallons (19 L) after
a 90-minute boil. This actually works
well for average-strength (1.040—
1.057 SG/10-14 °Plato) beers.
However, for progressively higher-
gravity beers, this means more and
more sugars are left behind in the
grain bed and extract efficiency will
get progressively worse. If you are
interested in always getting the most
from your grain bed, you will need to
collect all the wort you can get from
your grain bed, then boil this wort to
reduce the volume.

Of course, an all-grain homebrew-
er may be interested in brewing a
high-gravity beer, but not conducting
a long boil. In this case, collecting only
the high-gravity first runnings and
boiling for a (relatively) short time is
the solution. Shorter boils not only
save time but reduce the amount of
color pickup in the boil. The only cost
is the price of the extra malt.

On the other side of the coin,
when brewing a low-gravity beer, you
may end up collecting too much wort
if you collect your full pre-boil volume.
In this case, you should collect all the
wort you can, and then add water to
make your full pre-boil volume. For
example, let’s say you usually get 75%
extract efficiency and plan to brew 5
gallons (19 L) of dry stout with an OG
of 1.038. A reasonable grain bill for
this would weigh about 7.5 Ibs. (3.4
kg). If you used the ratio above as a
guideline, you would collect 4.5 gal-
lons of wort and then begin checking
the OG or pH (or both). Once you
stop collecting, you would need to
add water to yield enough volume to
perform a 60-90 minute boil.

The Boil
During the boil, the wort is sanitized,
the hot break is formed, dimethyl sul-
fide (DMS) is volatilized and the alpha
acids in hops are isomerized. A lot
goes on, but — if you've already
decided on the total boil time and the
timing of the hop additions — there is
relatively little for a brewer to do. If
your boil is less than rolling, a little
stirring every 5 minutes or so might be
helpful. Likewise, when the first bits
of foam form at the beginning of the
boil, removing the chunks of coagulat-
ed protein from it with a strainer can
help improve the clarity and flavor of
your beer.

One thing you could do is monitor
the pH of your boil. Your pre-boil
wort is going to have a pH slightly

higher than your mash pH (because
the last, higher-pH runnings will raise
the pH slightly). However, after the
boil, you want your wort to be in the
pH 4.2 to 4.4 range. Many times, this
will happen naturally. If your boil pH is
fine, a visual confirmation is that your
hot break will be in the form of big,
fluffy flakes.

However, some times you need to
adjust the pH. There are two ways to
do this. If you have only a half hour
left in the boil and the pH has not
dropped below 4.5, you can add acid
(such as phosphoric acid) until the pH
is in the proper range. An easier way
to do this is to add a small amount of
calcium to the boil. Around 25 ppm
calcium ions, from gypsum or calcium
chloride is all you need. If you add cal-
cium and suddenly see the hot break
turn big and fluffy, you'll know that
you have solved the problem.

How hops are added in the boil is
another aspect of brewing where
opinions diverge. Brewers that use
pellet hops sometimes add them
directly to the boiling wort while oth-
ers place them in a bag, so they can be
removed at the end of the boil. If you
bag your pellet hops, you need to
leave plenty of room for them to
expand. Don't fill more than one third
of the bag with pellets. Even filled
loosely, however, adding the hops in a
bag may limit your hop utilization. On
the other hand, if you simply add the
hops to your kettle, you will have to
find a way to deal with the hop debris
when the wort is cooled and being
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Conditioned Milling

In homebrewing, malt is aimost always crushed dry, using a two-roller mill. In larger
commercial breweries, four or six roller mills may be employed and sometimes the
malt is wetted before crushing.

In conditioned dry milling, malt is exposed to steam or sprayed with 86-95 °F
(30-35 °C) water for 1-2 minutes prior to milling. Due to this treatment, the moisture
content of the husks rises by couple percentage points.

In steep conditioning, the malt is sprayed with water at 140-158 °F (60-70 °C)
for 50-60 seconds prior to milling. The hotter water results in faster water uptake by
the husks, which reach up to 22% water by the end of the steep. (The moisture
content of the interior of grain should not rise more than 1%.) For every 10 kg of
malt, about 6 L of water is used. As much as half of this water, however, is not
absorbed by the grain.

If you are an advanced all-grain brewer that has had problems with small husk
particles, astringency or slow runoff when using finely-crushed malt, you may want
to experiment with conditioning your malt. There are a couple ways you can
approach this.

Conditioning with Steam

To wet your malt with steam, you'll need a large steeping bag and a heatable lauter
tun with a false bottom. Add water to your lauter tun until it is just below the level of
the false bottom and bring it to a strong boil. Place your (uncrushed) malt in the
steeping bag and lower the bag into the lauter tun. During the next 2 minutes,
steam from the boiling water will be forced up through the grains. Open the bag,
take your mash paddle and stir the malt gently while it is being steamed. Put a lid
on the vessel when you are not stirring. After the steaming period, lift the bag out
and stir the malt for about a minute, then begin milling. The boiling water in the
lauter tun can be returned to your hot liquor tank.

Conditioning with Hot Water

To wet your malt with hot water, you will need essentially the same set-up as with
steam conditioning, but your lauter tun does not need to be heatable. You will also
need a way to spray or sprinkle the water over the grain. A watering can, as used
by gardeners, or a sparge arm will work fine. In this case, instead of boiling water
below the malt, you will be sprinkling hot water over the top of it. Measure out
roughly 6 L of water for every 10 kg of malt — about 3.5 gallons per 10 Ibs. — you
are conditioning. Heat your water to 158 °F (70 °C) and sprinkle it over the malt for
50 seconds, aiming to pour out the entire volume evenly during that span. Let the
excess water drain into the space Let the malt sit for a minute or two, then crush it.

transferred to the fermenter. As such,
you may need to leave behind some
wort to avoid transferring too much
“gunk” to your fermenter. (If you have
a hop back, you can avoid this prob-
lem by letting it filter out the hop
debris and trub.) Longer settling times
allow the hop debris and trub to com-
pact more at the bottom of the kettle,
and whirlpooling the wort will ensure
that the material is deposited in a cone
near the center of the kettle.

If you add pellet hops directly to
your wort, they have a tendency to
cling to the side of the brew kettle,
just above the wort line, after they
dissolve. Be sure to knock these back
down into the wort as the boil pro-
ceeds. They aren’t contributing any-
thing to your wort while they are
clinging to the side of the pot.

Brewers using whole hops need a

An immersion chiller is a heat exchanger )
that will rapidly cool the wort. way to strain them out at the end of
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the boil. Some spigotted brewpots
have a built-in strainer designed to
screen out pellet hops, and these are
also sold as add ons. If you bag the
hops, they won't expand as pellet hops
do, but you still need to give them
room for wort to flow past them.
Don't fill the bag more than half full.

You can make quality beer with
either pellet hops or whole hops. On
brew day, your main concern is how
to deal with them after the boil.

Wort Chilling

After the boil, you need to chill the
wort to the point that you can pitch
the yeast into it without stunning or
killing them.

Homebrewers typically use an
immersion chiller or either a counter-
flow wort chiller or plate chiller. Any
of these will chill your wort, but the
different methods affect your beer.

An immersion chiller chills your
wort in bulk. As you chill, the wort
eventually falls through a temperature
range (from 160-120 °F/71-49 °C) in
which wort contaminants are no
longer killed by the heat and can in
fact grow quickly in the warm envi-
ronment. You should cover your kettle
when the wort is passing through this
temperature range to minimize the
amount of airborne contamination.

If you are using a counterflow or
plate chiller, the surface of your wort
in your kettle is always going to be
near boiling, so you don’t need to
cover it as you chill. This type of
chiller also forces you to decide what
to do with the cold break, as it is not
left behind in the kettle as with an
immersion chiller. After the cold
break settles, it is best to separate
the wort from it. If you have a conical
fermenter, this is as easy as opening
the valve at the bottom of the cone
for a moment.

Finally, using a counterflow or
plate chiller allows the late addition
hops, and especially the hops added at
knockout, more contact time with
near boiling hot wort. Switching
between chiller types on different
brew days can alter the late hop flavor
and aroma of a beer brewed with the
same recipe.
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Fermentation and
Conditioning

Running a healthy fermentation depends on pitching an appropri-
ate amount of healthy yeast. Beyond that, creating proper wort
conditions (with respect to aeration and nutrition) and controlling
your fermentation temperatures are the keys to success. How you
treat your yeast is a huge factor in determining beer quality.

n this stage of brewing, the
brewer must create the proper
conditions that allow the brew-
ers yeast to transform the
hopped wort into beer. After fermen-
tation, brewers may also need to set
the correct conditions for the yeast to
clean up some molecules produced
during fermentation (esp. diacetyl).

Trub Carryover

At the end of the boil, wort has a lot
of coagulated protein and tannin in it.
The large, fluffy bits floating in the
otherwise clear wort are called hot
break. While the wort is being cooled,
more protein and tannins will come

Letting a small amount of trub carry over
into the fermenter will nourish the yeast.
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out of solution. This material, called
cold break, is composed of smaller
clumps and gives the wort a cloudy
appearance, Collectively, this — along
with other solids formed in the boil —
ends up at the bottom of your kettle
and is called trub. You can separate
this material from your wort before
fermentation, but should you?

Hot and cold break can be left
behind in the kettle by chilling the
wort and allowing it to settle before
racking the wort off the top of it and
into the fermenter. Likewise, if you
are using a hop jack, the hot break can
be screened out prior to chilling with a
counterflow or plate chiller. Some
homebrewers rack their chilled wort
first to a temporary holding vessel
(bucket or carboy), and then later to
their fermenter. This will allow all the
break material — whether hot and
cold break, or just cold break — to be
separated from the wort. Getting rid
of every last bit of break material does
yield clear wort. In addition, if you
were to transfer all or most of the
break material to your fermenter, it
would add off flavors to your beer.
However, studies have shown that a
small amount of trub carryover con-
tributes to yeast health. Trub contains
zinc and other nutrients as well as
unsaturated fatty acids that may par-
tially decrease the amount of aeration
required. [t may also serve as a nucle-
ation site for CO», which would lower
the concentration of dissolved COj in
your fermenting beer and in that way

lead to increased fermentation vigor.
As a homebrewer, your best bet is to
proceed as if you planned to separate
out all the trub, but then let just
enough break material through to
slightly cloud the wort. If you chill
your wort in your kettle, let the wort
sit until the break material is almost
completely settled, then transfer the
clear wort to your fermenter. At the
end of the transfer, let a little bit of
cloudy wort transfer.

If you use a counterflow chiller, let
the wort sit and settle in a temporary
vessel before transferring it to your
fermenter. Allow enough of the cold
break to transfer to very slightly cloud
your wort. If you ferment in a cylin-
dro-conical fermenter, let the cold
wort sit in the fermenter for an hour
or so, then dump the trub out the bot-
tom before proceeding with aeration
and pitching.

Aeration
Once your wort is chilled, it is time to
aerate it. For some homebrewers, this
is done simultaneously. If you have a
counterflow or plate chiller with an
aeration stone placed on the wort
outflow side, you can aerate your
wort as it flows into your fermenter.
Or, as is more common, you can aer-
ate the wort using an aeration stone
and bottled oxygen or an aquarium
pump. Frequently, brewers place a
HEPA filter between the stone and
the source of air or oxygen to ensure
no microorganisms enter the wort
through their aeration efforts.
Aeration is an important step, but
unfortunately homebrewers do not
have an inexpensive way to measure
oxygen levels in wort. Dissolved
Oxygen (DO) meters have come
down significantly in price in recent
years, but are still more expensive
than the grade of pH meters most
homebrewers use. Optimally, wort
should be aerated so that it contains
between 8 and 10 parts per million
(ppm) dissolved oxygen.
Unfortunately, there is no simple
way to describe how to reach a given
level of aeration in a batch of wort.
You can stipulate that the wort be
aerated for a certain amount of time,



Yeast Starter Size By Pitching Rate

Original Gravity Ales (low optimal) Ales (high optimal) Lagers

Of Beer 0.75 1.0 1.5

(°Plato) million cells/mL/°Plato million cells/mL/°Plato million cells/mL/°Plato
8 °Plato 1.2gts. (1.1 L) 16qgts. (1.5L) 2.4 gts. (2.3 L)
9 °Plato 1.3 qgts. (1.3 L) 1.8qgts. (1.7 L) 2.7qgts. (2.6 L)
10 °Plato 1.5qgts. (1.4 L) 20qgts. (1.9L) 3.0qgts. (2.8 1)
11 °Plato 1.6 gts. (1.5 L) 22 gts. (2.1 L) 3.3qgts. (3.1 L)
12 °Plato 1.8qgts. (1.7 L) 24 qgts. (2.3 1) 3.6 gts. (3.4 1L)
13 °Plato 1.9gts. (1.8 L) 26 qgts. (2.51L) 3.9 qgts. (3.7 L)
14 °Plato 21 qgts (2.0L) 2.8qgts. (2.6 L) 42 qgts. (4.0L)
15 °Plato 22 gts. (2.1 L) 3.0qts. (2.8 L) 4.5 gts. (4.3 L)
16 °Plato 24 qgts. (2.3 L) 3.2qgts. (3.0L) 4.8 gts. (4.51)

Suggested yeast starter sizes for various pitching rates and wort concentrations. This assumes that you raise 100,000,000 cells/mL in your yeast

starter. To do this would require a well-aerated starter. Other pitching rate calculators yield different results.

Aeratins Wort

My

Aeration is important, but measuring wort
oxygen levels requires an expensive meter.

but this doesn't account for the flow
rate of the gas or the size of the holes
in the aeration stone. Even if you
could measure the volume of gas
pumped into the wort, you have no
easy way to determine how much has
been retained. This depends on a few
variables, including temperature. Gas
dissolves more slowly the colder the
wort is (although the capacity to hold
gas goes up with lower temperatures)

whereas swirling the fermenter while
aerating increases gas diffusion.

Still, some basic guidelines can be
given, and homebrewers can infer if
they work or not by observing their
fermentations. Generally, with a stain-
less steel airstone, | to 2 minutes of
oxygenation — during which a con-
stant cloud of tiny bubbles is coming
from the airstone — should be enough
to aerate a batch of beer. Likewise, 5
to 10 minutes of air (for example,
pushed by a fish tank aeration pump)
should get you to the minimal
required level. It is possible (albeit
unlikely, if you are following “normal”
aeration procedures) to overaerate a
batch using oxygen, but not with air.

Homebrewers need to take care
to monitor their fermentations early
on to see if the yeast have received
adequate aeration. Adequately aerat-
ed ales should start fermenting within
24 hours. Lagers should start ferment-
ing within 36 hours. The amount of
time until a fermentation starts also
depends on the yeast strain, pitching
rate, wort temperature and level of
wort nutrients, and therefore can
vary quite a bit. Start times can be

much sooner than the times given ear-
lier, especially with healthy yeast at
higher pitching rates. Incidentally,
after aerating your wort, gas will
begin diffusing out of solution and
back into the atmosphere. For this
reason, have your yeast ready to pitch
immediately after aeration.

A Stirred
Yeast Starter

If you make a yeast starter, you will know
your yeast are healthy when pitched.
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Rehydrating

Dried Yeast\

For best results, rehydrate your dried yeast
in water prior to pitching.

Pitching Yeast
From A Starter

Pitching yeast from an appropriately-sized
starter should yield a proper pitching rate.

Yeast Nutrition

As well as having enough oxygen,
yeast also need a healthy amount of
nitrogen, vitamins and minerals. For
most all-malt beers, this is not a prob-
lem. If a wort is deficient in anything,
it is likely zinc. Adding commercial
yeast nutrients — at a rate ranging
from half to the full manufacturer’s
recommended rate — during the boil
will almost always solve the problem.

Pitching Rates

You need to pitch an adequate
amount of yeast to get your fermen-
tation to start in a reasonable amount
of time, proceed in an orderly fashion
and reach a reasonable final gravity
(given the fermentability of your
wort). A pitching rate of | million cells
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per mL per degree Plato is frequently
cited as the standard rate for ales,
although some sources give a lower
rate. For a 5-gallon (19-L or 19,000-
mL) batch of beer at 12 °Plato (SG
1.048), this would be 228 billion cells.
The optimal pitching rate for lagers is
often given as twice this, although
again lower rates can be found in the
professional literature.

To accurately measure the
amount of cells, you need a micro-
scope, a special kind of slide called a
hemacytometer (designed to count
blood cells) and a vital stain (methyl-
ene blue). As most homebrewers do
not have this equipment, most rely on
pitching a given weight or volume of a
yeast slurry, pitching yeast from a
yeast starter of a given volume or by
pitching multiple packages of commer-
cial yeast based on their cell counts.

For a 5-gallon (19-L) batch of
moderate-strength ale, a long-stand-
ing rule of thumb has been to pitch a
cup of yeast slurry. For homebrewers
repitching yeast from the bottom of a
fermentation bucket or carboy, this
often works well because the density
of yeast cells in the slurry immediately
after fermentation is relatively low.
This yeast sample will be liquid-like
and colored with trub and hop debris
that settled along with the yeast. If
you harvest healthy yeast and let it
settle overnight in your refrigerator,
about one-third this volume (4 cup/
80 mL) would be satisfactory. Yeast
selected this way will be creamy to
pasty in consistency. And, since the
trub and hop debris will sediment in
separate layers, it is relatively easy to
use only yeast slurry, which will be off
white in color.

If you are making a yeast starter,
you can estimate the amount of cells
you will raise from a given volume of
starter wort. The density of yeastin a
well-aerated yeast starter would vary
depending on yeast strain and other
variables, but 50,000,000 cells/mL to
100,000,000 cells/mL is not an unrea-
sonable estimate. If you calculate the
total number of cells you need to
pitch, simply divide this number by the
density of your yeast starter to yield
the size of the yeast starter (in mL).

Or, see the table on page 4| for
starter sizes for three different pitch-
ing rates over various original gravities
from 8 °Plato to 16 °Plato. The web-
site mrmalty.com also has a calculator
that suggests a suitable yeast starter
volume for a given volume and gravity
of wort. A rule of thumb BYO has
used in the past is that, for moderate-
strength ales, a 2 gt. (2 L) yeast
starter is optimal. Mrmalty returns a
value of half of this (for yeast starters
initially aerated with oxygen), indicat-
ing that those calculations are based
on slightly different assumptions. In
reality, yeast density varies depending
on yeast strain, aeration of the medi-
um, nutrient availability and other
things. If you aren't counting your
yeast, you are relying on assumptions
you can't test. In practice, however,
beer is fairly forgiving; if you raise a
healthy yeast starter and are within
the ballpark of the optimal pitching
rate, your beer will likely be fine.

If you are using dried yeast, mak-
ing a yeast starter may be counter-
productive. Dried yeast has a high
amount of glycogen stored in it, and
making a yeast starter (especially if
the starter is too small) may deplete
that store of glycogen. When using
dried yeast your best option is to
rehydrate the yeast in water immedi-
ately before pitching. Don'’t rehydrate
in wort (or any sugary liquid) as this is
actually worse for the yeast.

Higher pitching rates generally
lead to faster starts, quicker finishes
and higher attenuation. In addition,
the amount of yeast character is
lower in beers pitched at a high rate. If
you are brewing a beer that benefits
from some yeast character (esters,
etc.), as is the case in most English
and Belgian ales, pitching at a less
than optimal rate will help accentuate
the yeast byproducts as these are
mostly formed when the yeast are
multiplying, as opposed to when they
are at a roughly constant number and
fermenting. If your yeast is healthy
and your sanitation is adequate, cut-
ting the pitching rate in half (or even
to one quarter) of the optimal rate
can be done without too much risk.
At half the optimal pitching rate, the
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A stick-on thermometer’s reading gives you a fairly good idea of the temperature of the fer-
menting beer, as opposed to the surrounding environment.

Aerating with Olive Oil

The fundamentals of brewing stay fairly constant, but brewing technology is
always changing. Brewers constantly try new ways to make brewing better,
faster or more economical. New ideas are constantly filtering into the home-
brewing community and sometimes it's fun to try out a new concept.

One such new idea arose several years ago — “aerating” your wort with
olive oil. Wort aeration benefits brewers yeast because they take in oxygen and
use it for sterol synthesis and unsaturated fatty acid synthesis. The idea behind
olive oil aeration is, instead of the yeast taking in oxygen and converting it into
these compounds, why not supply the yeast with them directly? Not only
would the yeast be healthy, but the use of oxygen could be lessened or elimi-
nated, reducing the risk of staling in finished beer. Olive oil is rich in oelic acid,
a fatty acid that yeast could use or possibly also convert into other unsaturated
fatty acids.

Grady Hull (of New Belgium Brewing Co, Fort Collins, Colorado) experi-
mented with this idea and found that by adding 1 mg of olive oil per 25 billion
cells in the yeast propagator, 5 hours prior to pitching the yeast, he could get
unaerated wort to ferment in a similar time frame as aerated wort and produce
beer that did not taste different than beer made from aerated wort.

A 2 gt. (2-L) yeast starter would contain about 250 billion cells, so you
would only need 10 mg of olive oil (a tiny amount) to do this at home.
Measuring that amount would be very difficult, and you don’t want to add too
much as oil has a negative effect on head retention. What some homebrewers
have done is dipped a sanitized needle into olive oil and swished that into their
yeast starter. Shake well to disperse the oil as best you can and allow the
starter to work as you normally would.

yeast only have to multiply once to
reach the same density as if they
were pitched at the optimal rate.

Pitching Temperature
When you pitch your yeast, you
should take care not to thermally
shock them. In general, your pitching
yeast should be within 10 °F (5 °C) of
your wort temperature. If you brew
lagers and raise your yeast starter at
room temperature, cool the starter
solution in your fermentation cham-
ber (which should be set to a couple
degrees below your planned fermen-
tation temperature). Yeast are a little
more forgiving when they are cold
and pitched into a warm wort.

Temperature Control
Once the yeast have been pitched,
the main goal of the brewer is to
maintain the temperature of the fer-
mentation to produce the best beer.
Beer yeasts grow best at tempera-
tures above that which produces a
quality beer. Most ale yeasts produce
the best beer at 65-72 °F (18-22 °C)
and most lager yeasts work best at
50-55 °F (10-13 °C). In some Belgian
ales, fermentation temperatures are
allowed to climb much higher than in
English ales (up to 85+ °F/29+ °C).
The most common way to main-
tain proper fermentation temperature
at a homebrew scale is to place the
fermenter (bucket, carboy or stain-

less steel fermenter) in an environ-
ment that is a few degrees colder
than the planned fermentation tem-
perature. Some times this simply
means placing an ale in a cool spot in
the basement. Other times it means
placing the fermenter in a fermenta-
tion chamber made from a freezer or
fridge and an external thermostat. At
high kréusen, the environmental tem-
perature may need to be lowered an
extra degree or two to keep the
desired temperature constant.
Likewise, the temperature may
need to be raised to the target fer-
mentation temperature near the end
of fermentation as yeast activity
slows. A stick-on thermometer
affixed to the fermenter is a common
way to measure beer temperature as
it ferments. These are not very pre-
cise, but are inexpensive and give
brewers a good idea of the beer tem-
perature to within a degree or two.

Blow Off Tubes

Vigorous fermentations can produce
so much krausen that it rises and
pushes out of the fermentation vessel
through the airlock. One solution to
this is to affix a blowoff tube. A
blowoff tube will also remove some
of the bitter compounds that get
pushed up by the krdusen and cling to
the inside of the tube or are expelled
into the water lock. If you are brew-
ing a malt-focused beer, this can help
you achieve a smoother bitterness. In
contrast, if youre brewing a double
IPA, you might not want to lose
those compounds. [f you expect a
vigorous fermentation, choose a fer-
menter with a headspace volume that
will let you retain or blow off the
krausen, according to your desires.

Clean Up

After any fermentation, but especial-
ly lager fermentations, the yeast may
need to mop up excess diacetyl.
Don't ever rush to separate the beer
from the yeast the minute that fer-
mentation is complete. If you are
using a diacetyl prone yeast, don't
rack the beer off the yeast until
you've sampled it and confirmed that
the diacetyl is gone.
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Post Fermentation
and Packaging

After fermentation, the beer needs to be packaged into bottles or
kegs. The beer must also be carbonated to the correct level. For
the best results, the beer should be exposed to as little oxygen as
possible during the transfer and subsequent storage. Minimizing
oxygen uptake by the finished beer will prolong its shelf life.

fter biological fermenta-
tion — the conversion of
sugars to alcohol and car-
bon dioxide — has fin-
ished, most beers are conditioned for
a period of time during which the
yeast and other solids drop out of
solution and some molecules are
taken up by the yeast. After this con-
ditioning time, which may be only a
few days for some ales but up to a
few months for some lagers, most
beers then go to the packaging stage.
In some cases, however, the brewer
wants to add additional flavors or aro-
mas post-fermentation. Two examples
of this would be dry hopping or adding

fruit to make fruit beer.
In dry hopping, hops are added to

Photo by Dave Louw

A homebrewer filling a 22-oz. (650-mL)

bomber of beer.

the beer in the fermenter. This can be
done in the primary fermenter, when
the beer is racked to secondary or in
the keg. Dry hopping adds hop oils to
the beer, providing a boost to the hop
aroma. T hey are generally added after
active fermentation has ceased to
minimize the loss of hop oils. The con-
tact time varies, from a few days to a
couple weeks.

Whole hops are often used for dry
hopping, but there is one potential
drawback to using them — the air
trapped between the bracteoles in the
hops will add oxygen to your beer. If
you dry hop immediately after fer-
mentation, much of this oxygen will
be scavenged by the yeast. But gener-
ally it is advisable to keep beer away
from oxygen as much as is possible.

One way to get this entrained air
out of your hops is straightforward.
Take a pellet or two of dried ice
(frozen CO5,) and place it at the bot-
tom of a Corny keg, place the
(bagged) whole hops on top of the dry
ice and set the lid on the keg. (Don't
affix the lid, just let it rest on top of
the oval.) The dry ice will sublimate
and fill the keg with CO3, replacing
most of the oxygen in the hop cones.

When making a fruit beer, there
are many opportunities to add the
fruit. Some recipes call for the fruit to
be added to the boil, while others call
for the addition to come in the prima-
ry or secondary fermenter. Adding
whole fruit in the secondary fer-
menter has the benefit of preserving

the aroma of the fruit, but the draw-
back that the fruit is not sanitized.

Many homebrewers therefore
wonder if whole fruit needs to be san-
itized before adding it. Generally, this
is not needed. Although whole fruit
harbors wild yeast on its exterior,
these generally do not cause a prob-
lem in the beer. Fruit added after pri-
mary fermentation is going into a
solution (beer) with a fairly low pH
and an alcohol content that kills most
microorganisms. Likewise, the brew-
ers yeast will be reinvigorated by the
sugars from the fruit addition and a
brief period of fermentation will occur
during which most other organisms
will be competitively excluded. It is a
good idea to wash your fruit before
adding it, something that doesn't
require too much effort at a home-
brew scale. Additienally, sort through
your fruit and discard any with dam-
aged skin. And of course, canned fruit
(purees, etc.) should be biologically
stable and can be added without
worry of contamination.

Bottling

Bottling is a fairly time-consuming
part of homebrewing. You need to
clean and sanitize all the bottles, then
fill and cap each one. Bottling is also
rewarding. When you put those two
cases of homebrew in your closet to
condition, there’s a sense of accom-
plishment — and anticipation.

When bottling homebrew, there
are two major goals. First, you want
to carbonate the beer to the correct
level. Second, you don't want to
prime the beer to stale quickly by
introducing oxygen as you bottle.

After fermentation is complete,
most of the carbon dioxide generated
by fermentation will have bubbled out
of solution, but a small amount will
remain dissolved in the beer. How
much depends on temperature. A
beer that fermented at a steady 72 °F
(22 °C) is going to contain slightly less
COj, than one fermented at a steady
68 °F (20 °C), about 0.80 volumes
of CO, and 0.85 volumes of CO,
respectively, because gases are more
soluble in colder liquids. However,
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Package Size
English (metric)

Batch Size
5 gallons (19 L)

10 gallons (38 L)

Bottles Per 5-gallon (19-L) Batch

15 gallons (57 L)

12 oz. (355 mL) 53
16 0z. (473 mL) 40
22 oz. (650 mL) 29
1 gt. (946 mL) 20
2 gt. (1,900 mL) 10
5 gallon (19 L) 1

106
80
58
40
20
2

160
120
87
60
30
3

The table lists how many bottles or kegs of various sizes it would take to package three common batch sizes for homebrewers. Numbers

are rounded to the nearest bottle.

even at lager temperatures the
amount of carbon dioxide retained is
below the level of carbonation of
English ales.

Homebrewers commonly trans-
form fermented, lightly-carbonated
beer into fully-carbonated beers one
of two ways, by bottle conditioning or
by forced carbonation.

In bottle-conditioned homebrew,
the beer is primed with a small
amount of fermentable sugar and then
sealed. The carbon dioxide created
during the fermentation of this sugar
is trapped in the sealed bottle.

Many older homebrew sources
cite a single amount of corn sugar for
priming a 5-gallon (19 L) batch, usual-
ly % cup. This produces a level of car-
bonation suitable for English ales. For
more control over your level of car-
bonation, you need to consider the
residual level of carbonation and then
add sugar to reach your target level,
which will vary for different beers.

From the chart on page 47, read
the residual level of carbonation in
your beer, based on your fermentation
temperature. Then subtract this
amount from your target level of
carbonation. That is the amount of
carbonation you need to generate
during bottle conditioning. You can
get that amount from the chart (or
see the charts at www.byo.com/
resources/carbonation).

To prime your beer, dissolve the
sugar in the least amount of hot water
possible, then simmer for 5 minutes
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(you don't want to darken the sugar
extensively). You should put the prim-
ing sugar into your bottling bucket
first (and it doesn’t matter if it’s still
hot), then siphon your beer into it
with as little splashing as possible.
Siphoning the beer into the priming
sugar so the mixture swirls should
ensure that it is mixed in thoroughly.
To make sure, give the beer a slow stir
or two with a sanitized spoon. (Don't
stir too vigorously as that just allows
more oxygen to enter the beer.) Then,
bottle as quickly as possible. The
longer the beer sits in the bottling
bucket, exposed to air, the more oxy-
gen will get into your brew. You don't
need to rush, but have everything
ready to go — sugar heated, bottles,
caps and capper handy — when you
open the fermenter and begin siphon-
ing the beer into the bottling bucket.
Cap the bottles, with oxygen-absorb-
ing caps, as each bottle is filled.

If you have a kegging system, you
can add a squirt of COj to your bot-
tling bucket before you siphon the
beer in, and then again once it's full. If
you cover the bucket with aluminum
foil, you will trap much of the CO,
and this will provide a partial barrier
against oxygen. You could also try
putting a pellet of dry ice in a nylon
bag and letting it hang in the bottling
bucket above the level of the beer.
The cold CO, would drift down over
the surface of the beer and offer some
protection. Don't drop the dry ice into
the beer, though, or you'll make a beer

geyser and potentially lose some beer.
With the right amount of priming
sugar in the beer and the beer bottled
and capped promptly, the yeast is
ready to carbonate your beer. For best
results, store the beer relatively warm
for about 2 weeks. Around 75-80 °F
(24-27 °C) would be great for most
beers. When two weeks is up, take
one beer as a test and place it in the
fridge overnight. Open it the next day
and check the carbonation levels. Ifit’s
OK, move the rest of the beer to
cooler storage — preferably at refrig-
erator temperatures, but anything
below ale fermentation temperatures

will be adequate.

Kegging

The most popular alternative to bottle
conditioning homebrew is kegging it in
Cornelius (or Corny) kegs. These
kegs, with the 5-gallon (19-L) size
being the most common, are the right
size for most homebrewers and are
more convenient for most home
homebrewers. Although moderately
expensive, it takes much less effort to
rack a 5-gallon (19-L) batch of beer
into a single Corny keg than it does to
put it into 53 12-0z. (355-mL) bottles.
Plus, you force carbonate beer in a
keg and even adjust the carbonation
level as needed.

As with bottling, you want to
minimize the amount of oxygen the
beer is exposed to. When kegging,
there is one way that works well. Fill
your clean, sanitized keg completely




Residual Carbonation and Priming

Fermentation Volumes CO5 Priming Sugar Volumes CO»
Temperature (residual) (corn sugar) (bottle conditioning)
°F (°C) [weight/5 gal
(19L)]
50 °F (10 °C) 1.16 1.0 oz. (28 g) 0.34
53 °F (12 °C) 1.09 2.0 oz. (57 g) 0.68
56 °F (13 °C) 1.04 3.00z. (85Q) 1.02
59 °F (15 °C}) 0.988 4.00z. (113 g) 1.36
62 °F (17 °C) 0.940 5.0 0z. (142 g) 1.70
65 °F (18 °C) 0.894 6.0 oz. (170 g) 2.04
68 °F (20 °C) 0.850 7.0 oz. (198 g) 2.37
71 °F (22 °C) 0.807 8.0 oz. (227 g) 2.7
9.0 oz. (255 g) 3.05

with water, then use CO, pressure to
completely empty the keg. You now
have a keg that contains only CO;.
Rack the beer quietly to this keg,
keeping the lid of keg loosely set over
the opening (or cover the opening
with aluminum foil) and you will rack
the beer in under a cover of CO5.

Seal the keg as soon as the beer
has transferred and apply CO; pres-
sure (only a few PSl is needed), and
pull the pressure relief valve a few
times. Each time, some headspace gas
(which will have a small amount of
oxygen in it) will exit the keg and be
replaced with pure CO,. A few spurts
of CO; will adequately purge the
headspace and your beer will be less
prone to stale quickly.

There are many ways to carbon-
ate a keg of homebrew. These include
bubbling CO, through the beer with
an aeration stone, agitating a keg
under high CO; pressure on the beer,
letting the beer set under the correct
serving pressure and priming the keg
with sugar as you would during bottle
conditioning. Unfortunately, there are
no simple ways to measure the
amount of COy in homebrew. As
such, the most common methods of
quickly carbonating kegs — by inject-
ing CO; or shaking the keg — involve
some guess work or prior experience
to work properly.

Waiting for the keg to carbonate

by storing it at the appropriate tem-
perature and CQO, for a given carbon-
ation level is much more accurate and
repeatable, but takes more time. The
same thing goes for priming with
sugar. For many homebrewers, a
hybrid method produces results that
split the difference between being
extremely quick and more control-
lable. For example, the brewer will
inject COy (or shake the keg) to a
degree that experience has taught him
will give him slightly less carbonation
than needed, then let the keg set at
the appropriate temperature and pres-
sure for a few additional days to settle
into the right carbonation level.

Another benefit of kegging is that
you can counterpressure bottle your
beer. Counterpressure bottling
involves transferring carbonated beer
from a keg to a bottle. The beer is
under CO; pressure during the trans-
fer, so carbonation of the beer is main-
tained. (T he bottling apparatus is
removed before the bottle is capped,
so a little COy is lost, but this can be
compensated for by slightly overcar-
bonating the beer destined to be bot-
tled.) Counterpressure bottling is a
way to produce sediment-free bottles
of homebrew, and many homebrew-
ers use this method to package a few
beers from their kegs to take to home-
brew meetings (or other parties) or to
send to homebrew contests.

As with packaging bottle condi-
tioned beers, limiting the amount of
oxygen the beer is exposed to is
advised. With counterpressure bot-
tling, there is a simple way (in theory)
to do this — cap the beer over foam.
The idea is to fill the beer, then —
when the bottling apparatus is
removed from the bottle — induce
the bottle to produce just enough
foam to flow out the opening. The
crown cap is then placed over the
foam and very little oxygen has
entered the beer, compared to a bot-
tle capped over an empty headspace.
Getting the beer to foam on com-
mand isn't always easy, however. Ifa
bottle has not produced enough foam
to cap over, lightly tapping the bottom
of the bottle against a hard surface
will induce it to foam. This can lead to
uncontrollable gushing, however, if
you rap the bottle too hard.

Once beer is bottled or kegged,
store it so it lasts as long as possible.
Your best option is to store the beer
refrigerated. Your next best bet is to
store the beer as cool as possible at a
steady temperature. The amount of
time homebrew will keep is dependent
on many factors. T hese include the
level of contamination in your beer,
how well you managed to keep oxy-
gen away from the beer, whether it's
bottle conditioned, the strength of the
beer and other variables.
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home brewing retailers.

As seen in the White
House YouTube"

home brewing video!

Brewcraft USA
877-355-2739
bl’(‘“'(r.‘l I"I usa.com

Distribured to retailers by:

L.D. Carlson Company
800-321-0315
Idcarlson.com

Crosby & Baker
877-675-9463
crosby-baker.com
Brewmaster Inc.
800-288-8922
brewmasterinc.com

Northwest Specialty Co.,
253-581-0537
nwspecialtyco.com

Easily clean Corny kegs,
carboys and brew pails

Check www.kegwasher.com for a listing of
dealers who stock Mark's Keg Washer.
If your local dealer doesn't carry it, request it.
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Calibration and
Conclusion

Homebrewers have a variety of tools at their disposal — including
hydrometers, thermometers and pH meters — to measure impor-
tant variables during the brew day. It is important that these be cal-
ibrated, so that you can have some confidence in your measure-
ments. Fortunately, calibration is not very difficult. Here’s how:

ne theme running

through this collection

of articles is that we

can't always easily mea-
sure what we want in homebrewing.
However, there are several instru-
ments with which we can get ade-
quately precise measurements. [n this
article, we'll learn how to calibrate the
key tools in a homebrewing lab.

It’'s the (Density of) Water
Density is the weight of an object
divided by the volume it occupies.
Woater has a density of one kilogram
(kg) per liter (L) at 4 °C. In other

A refractometer (top) and digital thermome-
ter. Both should be calibrated before use.

words, if you had exactly | L of water
at 4 °C and placed it on a (properly
calibrated) scale, it would weigh
exactly | kg. Expressed in English
units, the density of water is roughly 8
lbs. 5.5 oz. per gallon. (In this article,
we’'ll mostly be using metric units and
will only give conversions to English
units if that knowledge is useful.)

When we use our hydrometers,
we are measuring the density of
extract in our wort or beer. (“Extract”
here means dissolved solids, not malt
extract.) Homebrewers tend to
express this in terms of specific gravi-
ty, which is the density of a liquid rela-
tive to pure water. Liquids that are
equally as dense as water have a spe-
cific gravity of 1.

Single-Point Calibration

If your hydrometer is properly cali-
brated, it should read [.000 when
floating in pure water. Because the
density of water changes with tem-
perature, hydrometers are meant to
be used at a specific temperature
(either 60 °F/16 °C or 68 °F/20 °C).
This temperature should be printed on
the slip of paper inside the hydrome-
ter. Tables that take temperature into
account can be found in most begin-
ning homebrew books.

Two-Point Calibration
Checking the reading of your hydrom-
eter in pure water is a single point cal-
ibration, and this is all most home-
brewers will ever do for their hydrom-

eters. However, what if the hydrome
ter read correctly at | but the scale
printed on the paper sleeve inside the
hydrometer was compressed or elon-
gated compared to what it should be?
To check to see if your hydrometer
reads correctly in the range you use it
in, do a two-point calibration. If you
have a (calibrated) scale, you can
make a sugar solution with a density
equivalent to the average density of
your wort. You can use this to check if
your hydrometer reads correctly in
that range.

The final step is knowing the
degrees Plato (°Plato) is the percent-
age of sucrose (table sugar), by
weight, dissolved in a water solution.
For example, if you had 10 g of
sucrose dissolved in 90 g of water, you
would have a 10 °Plato solution — i.e.
10 g of sugar in a solution that weighs
100 g overall is 10% sugar (w/w).
There is a quick and dirty way to con-
vert between degrees Plato and spe-
cific gravity — just multiply the value
in degrees Plato by four to get the
value in “gravity points.” Conversely,
you can divide the number of “gravity
points” by four to yield the value in
degrees Plato. For example, the 10
°Plato solution mentioned before
would have a specific gravity of 40
“gravity points — 1.040.

This “times 4" rule is only an
approximation however, as specific
gravity and degrees Plato do not have
a linear relationship. A 10 °Plato wort
really does have a specific gravity of
1.040. However, as you get farther
away from 10 °Plato, this approxima-
tion gets less accurate.

So let’s say you brew mostly pale
ales and porters and your target origi-
nal gravity is SG 1.048. A specific
gravity of 1.048 is equivalent to 12 °
Plato. (Actually 12 °Plato is 1.04838,
but the difference here is only 0.38
“gravity points.”)

If you dissolve 12 g of sucrose in
88 g of water, you will have a 12
°Plato or SG 1.048 solution. (And
actually, to have enough liquid to be
able to float a standard-sized home-
brew hydrometer, you will need a
solution consisting of 24 g of sucrose
and 176 g of water.)
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When you make this sugar solution,
you must use sucrose (table sugar),
not corn sugar. Why? Because the
type of corn sugar (glucose monohy-
drate) sold at homebrewing stores
usually has water associated with it.
As such, part of the weight of the
sugar is due to the attached water
molecule (the “monchydrate”).

If you have a refractometer, you
can calibrate it in the same manner. In
this case, using sucrose is required
because °Plato (the unit that most
refractometer read in) is defined as a
weight to weight percentage of
sucrose in water.

Volume

Many times during the brew day and
later during fermentation, it pays to be
able to accurately measure the vol-
ume of your wort. Likewise, it is
worthwhile to calibrate all of your
brewing vessels so you can read the
volume of liquid in them anytime dur-
ing the brew day.

The basic idea for calibrating
brewing vessels is simple — add a
known volume of water to the vessel
and make a mark at that level. For
example, you could pour a gallon of
water into your carboy and place a
piece of tape on the outside that cor-
responds to that level. Repeat this
process four more times to mark the
2-, 3-, 4- and 5-gallon marks. The
only catch to the above plan is — how
do we measure exactly one gallon?

Standard kitchen measuring cups
are not very accurate. (Neither are
the hash marks printed on the outside
of your brewing bucket.) What you
need is something that measures vol-
ume accurately. For homebrewers, a
250-mL graduated cylinder will work
well (and can double as a hydrometer
test jar). A decent graduated cylinder
will say how accurate it is. Mine says
250 mL +/- 2 mL at 20 °C. So, it's
accurate to about % — which should
be good encugh for most homebrew-
ing applications.

To help in calibrating larger ves-
sels, | like to make an intermediate
calibrated vessel. A one gallon (3.8 L)
milk or water jug works well for this.
Pour 250 mL in it almost 16 times, and
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you can measure out 3.79 L or 3,790
mL (1.00 gallon). Mark the I-gallon
mark on the jug and then use it to cal-
ibrate your larger vessels.

To calibrate brewing buckets, you
can use a permanent marker to write
on the outside of the bucket. For car-
boys, labeled pieces of tape can be
placed at every gallon (or half-gallon)
mark. For water tanks or other vessels
with sight glasses, volume marks can
be painted on the sight glass. For any
vessel that is not see-through, you can
make a dip stick.

Scales and Balances

With a reasonably accurate 250 mL
graduated cylinder, you can easily
make | L of water — 4 X 250 mL = |
L. Recall that | L of water at 4 °C
(refrigerator temperature) weighs
exactly | kg. With this information,
you should be able to calibrate any
scales or balances in your brewery.

Thermometer

Most homebrewers probably have a
variety of thermometers. Many
homebrewers may be unaware of how
inaccurate thermometers can be.
Cheap thermometers can be off by as
much as 20 °F (11 °C). Even more
expensive thermometers can be off
enough to make a difference in brew-
ing. As such, every homebrewer
should know how to check and cali-
brate their thermometers.

Every serious homebrewer should
get one good thermometer — a labo-
ratory-grade mercury thermometer or
good digital thermometer — and use
this to check and adjust their working
thermometers. However, even the
most expensive thermometers should
be checked for accuracy.

To check a thermometer, you
should take the temperature of
two solutions that you know the tem-
perature of. The Catch-22 here is
that, without a calibrated thermome-
ter, how do you know the tempera-
ture of a solution? The answer is
you rely on the physical properties
of water to supply you with two
set points.

The best place to start is at the
freezing point of water. Pure water

A pH meter needs to be calibrated fre-
quently or its readings will begin to drift.

freezes at 32 °F (0 °C). If you can
make a solution of ice and water right
at that point, you can check if your
thermometer reads right at freezing.
To make a 32 °F (0 °C) solution, do
the following:

Take a clean styrofoam cup and fill
it with crushed ice, heaped to the top.
(Technically, the ice should be made
from distilled water, but using tap
water won't affect your result by
enough to matter in brewing.) Don't
add any water to the ice. Put the cup
in your refrigerator and wait until
enough ice melts to submerge your
thermometer to a depth that is ade-
quate to take a reading. (Glass labora-
tory thermometers will have an
immersion line showing how far the
thermometer tip should be sub-
merged.) It will take a few hours for
the ice to melt to this point, so plan
ahead. You want to take the tempera-
ture of a solution with a lot of ice and
just enough water to take a reading.

Note that you can't just take a
(warm) cup, add (warm) tap water,
plunk down a few ice cubes and
expect the temperature to be 32 °F
(0 °C). Waiting for ice to melt ensures



the resulting ice and water mixture is
right at the freezing point as long as
the amount of ice is much greater
than the amount of water in the mix.

Once the ice water is prepared,
take the temperature of the solution.
Remember that your thermometer is
warmer than the ice water and will
warm the local area it is inserted into,
so swirl the tip of the thermometer a
bit as you take the reading. Keep the
thermometer in the slush until it gives
a steady reading.

The second point to measure is
the boiling point. Water boils at 212 °F
(100 °C) at sea level, at standard baro-
metric pressure (29.9 inches of mer-
cury (in. Hg)). But what if you're not
at sea level and standard barometric
pressure? [f you don’t know your alti-
tude, you can find out at the US
Geological Survey's Geographic
Names Information System (or the
USGS’s GNIS, for acronym lovers)
Their web site is located at geon-
ames.usgs.gov (no “www").

If you wish to take barometric
pressure into account, you can find
your local barometric pressure at the
weather channel (www.weather.com)
or from a home barometer — ifit's
calibrated! Alternately, take your
reading when your local barometric
pressure is between 29.6 and 30.2
inches of mercury (in. Hg) and you'll
be off by a ¥ degree Fahrenheit
(0.28 °C) at most.

If your thermometer does not
read correctly at 32 °F (0 °C), 212 °F
(100 °C) or both, you can set up a
standard curve to translate your ther-
mometer’s reading into the actual
temperature. Take a piece of graph
paper and label both axes from just
below the freezing point of water to
just about the freezing point of water.
Label the y axis as thermometer tem-
perature and the x axis as actual tem-
perature. Plot two points correspond-
ing to your two calibration measure-
ments. For example, if your ther-
mometer read 4 °C at 0 °C, plot one
point at (0, 4) on your graph. Once
you've plotted both points, take a
ruler and connect them with a straight
line. This is your standard curve.
When you take a measurement, find

the value on the y-axis and trace a
horizontal line over to the curve.
Then trace a horizontal line straight
down. Your actual temperature is the
value on the x axis where the line
crosses it.

Once you've calibrated your best
thermometer using the methods
above, use it as a reference to cali-

brate the rest of your thermometers.

pH Meters

Handheld pH meters are popular
among homebrewers. These relatively
Inexpensive meters give very accurate
readings, but should be calibrated
every time they are used. (The same
goes for expensive bench-top meters.)

The meter is calibrated by placing
the electrode in solutions of known
pH and ensuring that it reads right.
For calibrating, you will need a pH
7.01 buffer and a pH 4.01 buffer —
which are often sold as a kit, along
with electrode storage solution, wher-
ever pH meters are sold.

Calibration is important because
pH meters will “drift” between uses
— and sometimes within a long day of
taking pH readings. If you don't cali-
brate them, their pH readings will
change over time. Also, pH electrodes
eventually wear out. Letting their
storage solution run out will speed
their demise. If the readings of the
meter bounce around and won't settle
down, or if the meter quickly goes out
of calibration, this may be a sign that a
new electrode is needed. As a quick
check on how stable your pH meter
is, take the pH of your two buffer
solutions at the end of any session
of pH measurement. If the meter
doesn'’t give their pH values as 7 and
4, the meter has drifted and will need
to be recalibrated.

Once you've calibrated the equip-
ment in your brewery, you will know
that your readings of temperature,
specific gravity, volume and weight
are accurate. This knowledge can help
you to consistently brew the best
beers possible.

Graduation
Hopefully, you will have learned
something from this collection of arti-

cles that you can use to brew better
beer. Like almost everything in the
world, brewing great beer requires
that you pay attention to every step
along the way. There are no “silver
bullets” that will make your beer
great, and the “weakest link in the
chain” is going to be what determines
your beer’s quality. Reviewing your
brewery practices and doing each
step in the best possible manner

will allow you to push your beer to
new heights.

Another important key to brewing
better beer is to learn from your own
successes and failures. When you
start brewing, you will mostly be fol-
lowing a set of directions. As you con-
tinue brewing, however, you will learn
by trial and error what works in your
homebrewery and what doesn’t. You
will make adjustments to get things to
work on your equipment and with
your water. [t is important not to let
that hard-earned knowledge slip away.
For that reason, you should keep a
brewing notebook and record not
only what your plans for each brew
was, but how it was brewed in actual-
ity. If you accidentally heated your
sparge water 10 °F (5 °C) above your
target, write that down in your brew-
ing notebook.

When your beer is done, take
tasting notes and reread what you did
on brewing day. See if you can find
any connections. (Did the too-hot
sparge water lead to an astringent
mouthfeel in your beer?)

Finally, once you've learned the
basics of brewing from those brewers
that have gone before us, and you've
learned for yourself how to get things
to work on your own homebrew
setup, put that knowledge to use by
brewing as much as possible. [t will
help you become a better brewer.
Knowledge plus experience is an
unbeatable combination.

Visit The Library (the next sec-
tion) for more topics to explore . . .
and of course, don't forget to relax at
the campus pub. And don't worry
about your grades — the only test
here is whether you can take any
information that was new to you and
use it to brew better beer.

BYO.COM March-April 2013 51



B rmE HUWW

20

ANYTIME « ANYWHERE

©Oh, Say Can You “C"...
Brewing Great
Beer With :
American HopSps

Get Real
Making Cask Ales

Build a Brew
System Water Filter

' Repitching Beer Yez

| wwwbyo.com

Our new digital edition of Brew Your Own can be read on a computer, Apple
devices like iPads and iPhones, Android tablets and phones, and more! Each
digital edition contains all the great content of our print edition plus the
ability to search terms, add bookmarks, link directly to web content
and other unique digital features.

Choose from two digital subscription options:

Digital Only Digital and Print
8 digital issues for $28 8 digital issues + 8 print issues for $33
(All countries - same rate.) (U.S. rate only. Canada rate is $38.
Other countries are $50.)

For more information check out:

byo.com/digitaledition



The Library

{ u
-

Welcome to The Library at Brew Your Own University. If you're
new to brewing, the magazine articles should help you get up to
speed on most commonly practiced homebrewing techniques. If
you’ve brewed for awhile, the professional brewing texts will give

you access to a wealth of brewing knowledge.

n the BYO U package, we hoped

to discuss the most important

aspects of each stage in the

brewing process, the decisions
that can be made along the way and
measurements that can (and can't) be
made. To explore further, here are
some reading materials with which
you can examine individual topics
raised here in more depth. Most of
the topics that rated a paragraph or
more in the BYO U articles have a
corresponding article that takes a
closer look at the idea. As with the
Brew Your Own University articles,
most of the articles in The Library
focus on technigues, not ingredients,
equipment or beer styles.

We hope that the Brew Your Own
University package is valuable to all
homebrewers, regardless of their
experience. [f BYO U was mostly a
refresher course, the references to the

These books aren’t cheap, but they
contain a wealth of information.

professional texts may be your next
step in your continuing brewing edu-
cation.

Professional Brewing Texts
“Malting and Brewing Science:
Volume | Malt and Sweet Wort
(Second Edition),” by Briggs, Hough,
Stevens and Young, 1981, Kluwer
Academic/Plenum Publishers, New
York (387 pages)

“Malting and Brewing Science:
Volume 2 Hopped Wort and Beer
(Second Edition),” by Hough, Briggs,
Stevens and Young, 1999, Aspen
Publishers, Gaithersburg, Maryland
(914 pages)

These two volumes are core reference
materials for any serious brewer. The
authors cover the topic of (commercial)
brewing completely, including the basic
relevant brewing science, ingredient
handling and brewery practices.
Unfortunately, they are somewhat
expensive (just short of $300 each new),
but it’s not too hard to find used texts
jor about half that price.

“Technology Brewing and Malting
(3rd International Edition),” by
Wolfgang Kunze, 2004, VLB, Berlin
(949 pages)

A German brewing text, translated into
English. Lots of material, but far fewer
references to the original literature than
in Briggs, et. al. The English translation

is a bit rough in places and some of the
figures retain their German titles and
labels. Similarly expensive as the above
texts, but very good, especially if you
are interested in German-style brewing.

“Brewing (Second Edition),” by Lewis
and Young, 2002, Kluwer Academic/
Plenum Publishers, New York

(398 pages)

A much more affordable brewing text
(~%360, new) that is a good averview of
commercial brewing. More up to date
than the Briggs, et. al. volumes, but cov-
ers less ground.

Brew Your Own Articles
(And Special Issues)

Ingredients
“Malting at Home,” by Graham
Anderson (January-February 2013)

“Making Malt Extract,” by Bob
Hansen (May-June 2008)
http://www.byo.com/stories/issue/ar
ticle/issues/252-mayjun-2008/1106-
making-malt-extract

BYO’s Hop Lover’s Guide
(Special Issue)

Mashing

“From Grain to Glass: Your First All-
Grain Beer,” by Chris Colby
(July-August 2010)

“Making the Most of Your Mashes
(Extract Efficiency),” by Chris Colby
(July-August 2006)
http://www.byo.com/stories/issue/ar
ticle/issues/237-julaug-2006/1110-
making-the-most-of-your-mashes-
techniques

“Homebrew Decoction Made Easy,”
by Horst Dornbusch (December 2010)

“The Science of Step Mashing,” by
Dave Green (January-February 2008)
http://www.byo.com/stories/issue/ar
ticle/issues/250-janfeb-2008/1529-

the-science-of-step-mashing

“Cereal Mashing,” by Jon Stika
(December 2007)
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“Lautering,” by Chris Colby
(May-June 2003)

“Water Profiles: Create your own
Chemistry,” by Jon Stika
(October 2009)

“Countertop Partial Mashing,” by
Chris Colby (October 2006)
http://www.byo.com/stories/issue/art
icle/issues/239-october-2006/511-

countertop-partial-mashing

“Hot Wort! (Boiling),” by Chris Colby
(July-August 2003)

“Lighten Up: Late Extract Additions,”
by Terry Foster (September 2012)

Chilling and Aeration

“Wort Chilling,” by Chris Colby
(December 2002)
http://www.byo.com/stories/issue/art
icle/issues/209-december-2002/1684-
wort-chilling-techniques

“To Aer is Human (Wort Aeration),”
by Chris Colby (October 2000)

“Qlive Oil Aeration,” by John
McKissack (May-June 2008)

Yeast and Fermentation
“Fermentation: Homebrewing
Options for Fermenting your Wort,”
by Chris Colby (January-February
2003)

“Yeast and Fermentation,” by Chris
Colby. Greg Doss and Chris White
(September 2009)

This is a package of four articles.

“Make a Yeast Starter,” by Jon Stika
(July-August 2007)
http://www.byo.com/stories/issue/art
icle/issues/245-julaug-2007/1088-

make-a-yeast-starter-techniques

“Yeast Counting,” by Chris Colby
(December 2003)

“Keeping it Cool (Lagering),” by Chris
Colby (July-August 2004)

“Lagering Techniques,” by James
Spencer (March-April 2011)
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“Fermenting Belgian-Style Beers,” by
Stan Hieronymus (July-August 2006)
http://www.byo.com/stories/article/i
ndices/3|-fermentation/640-ferment-
ing-belgian-style-beers

“Krausening,” by Chris Colby
(November 2006)
http://www.byo.com/stories/issue/art
icle/issues/240-november-2006/970-
kraeusening-techniques

“Dry Hopping,” by Donald Million,
(September 2003)
http://www.byo.com/stories/article/i
ndices/37-hops/573-dry-hopping-
techniques

Bottling and Kegging

“Priming with Sugar,” by Robert
McGill (November 20006)
http://www.byo.com/stories/issue/art
icle/issues/240-november-2006/1276-

priming-with-sugar

“Keg it!” by Andy Sparks
(November 2010)

“Counter-Pressure Bottling,” by Chris
Colby (November 2002)
http://www.byo.com/stories/issue/art
icle/issues/208-november-2002/509-

counter-pressure-bottling-techniques

“Homebrewing Cask Ales,” by Dave
Louw (July-August 2012)

BYO's Guide to Kegging (Special Issue)

Measurement

“Home Lab Tests,” by Chris Colby
(December 2004)
http://www.byo.com/stories/issue/art
icle/issues/225-december-2004/770-

home-lab-tests-advanced-homebrew-
ing

“A Matter of Degrees (Temperature
Measurement),” by Steve Parkes

(November 2003)

“The pH pHiles (Testing pH),” by
Chris Colby (May 2001)

Projects
“Motorize a Grain Mill,” by Steve Van
Tassell (December 2010)

BYQ'’s 25 Great Homebrew Projects
(Special lssue)

Brewing Science

“Deep Water (Water Chemistry),”
by Steve Parkes
(January-February 2002)

“pH pHacts,” by Steve Parkes
(September 2003)

“Buffers,” by Chris Colby
(September 2008)
http://www.byo.com/stories/article/i
ndices/|8-brewing-science/1707-
advanced-brewing

“Boil Basics,” by Steve Parkes
(May-June 2002)

“The Big Chill (Wort Chilling),”
by Steve Parkes (July-August 2002)

“Fermentation,” by Steve Parkes

(October 2002)

“Ferment and Flavor (Yeast
Byproducts),” by Steve Parkes
(December 2002)
http://www.byo.com/stories/article/i
ndices/|8-brewing-science/634-fer-
mentation-a-flavor-compounds-home-
brew-science

“Dreaded Diacetyl,” by Steve Parkes
(November 2002)
http://www.byo.com/stories/article/i
ndices/18-brewing-science/550-
diacetyl-homebrew-science

“Flavor Maturation,” by Steve Parkes
(January-February 2003)

“Carbonation,” by Steve Parkes
(March-April 2003)
http://www.byo.com/stories/article/i
ndices/21-carbonation/440-carbona-
tion-homebrew-science

“Oxidation = Bad,” by Steve Parkes
(July-August 2003)

Miscellaneous

“Improve Your Homebrews,”
by Chris Colby
(January-February 2012) &vo
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CARBOY & BOTTLE WASHER

THE ORIGINAL BOTTLE WASHER

Great for
brewers!

Clean bottles and
carboys in seconds!

The original. Serving home brewers
for over 40 years. All brass, anto
shut-off, easy to attach — the

bottle washer is ready to work!

(Also available to fit kitchen faucets.)
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New Classes From the
i American Brewers Guild...

BREWING SCHOOL

The American Brewers Guild
would like to announce a brand
- ew classroom, laboratory and
ge brewery facility on Route 7
South in Middlebury, Vermont.
This facility is also home to
our new commercial brewery,
Drop In Brewing Company.
Along with the usual twice
annual IBS&E and CBA
distance learning programs
‘there will be some new

class offerings:

: ility!
New M}d_gl_\qbury Féc ”

Grain to Glass and Boots-On Brewing
April 6-12, 2013
A 7-day course in the science, art and practical
essentials of producing quality beer.

Brewing Science for the Advanced Homebrewer
March 9-10, 2013 or September 14-15 2013
A two-day weekend class aimed at describing the essential brewing
science underpinning the process of brewing.

Classes will take place at The American Brewers Guild’s 5,600 square
foot, modern facility which features a classroom, laboratory
and the nation’s only full scale brewing facility
dedicated to brewing education.

Check our website for upcoming classes.

TRAINING THE BREWERS OF TOMORROW TODAY!

Gall us or email for more information (800) 636-1331
www.abgbrew.com « email: info@abghrew.com

'PLASTIC BEER CASES
WATERPROOF, DURABLE
LONG-LASTING
FOR 120Z. AND 220Z. BOTTLES

Use PrRomMoO CoDE: BYO
FOr 5% OFF ALL CASES AND DRYING T'S

CARRY YOUR BEER WITH CONFIDENCE

BEERCASES FOR MADE IN THE U.S.A.
(12) 2207 BOTTLES.

BEER CASES FOR
AVAILABLE AT (24)1207 BOTTLES
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CRATE CO

INFO@CWCRATE.COM
% WWW,.CWCRATE.COM 16-245-27 i
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THE WHY AND
HOW OF WHIRLPOOL
HOPPING

By Dave Green

sk eight brewers the key to crafting a great IPA and you will

probably get nine different answers. One technique that is well-

established in the professional brewing world but just recently

gaining traction with homebrewers is hop standing or whirlpool

hopping. While the buzz around hop stands mainly revolves
around highly hopped beers, there is a lot more to this technique than just trying
to crank your DIPA up to an |1. (I will be calling this technique whirlpool hopping,
but keep in mind that homebrewers don't need to keep their wort constantly
swirling in the kettle for this technique to work.)

The What and Why

A hop stand is simply allowing the boiled wort an extended contact period with
the flameout hops prior to chilling the wort. Pro brewers typically create a
whirlpool either in their kettle or in a separate whirlpool vessel with the hot wort
and the ensuing vortex creates a cone shaped pile in the center of the vessel made
up of the unwanted trub and left over hop material. Whether on purpose or inad-
vertently, pro brewers were giving their flameout hops extended contact time
with the wort. This allows the hops added at flameout a period to release their
essential oils into the wort, while minimizing the vaporization of these essential
oils. In essence, adding a kick of hop flavor and aroma while also adding what can
best be described as a smooth bitterness. In short, whirlpool hopping can add sig-
nificantly to the hop flavor and aroma of beer.

Hop Essential Oils
The essential oils found in hops are volatile and provide beer with the hop flavor
and aroma hop aficionados enjoy. While there are hundreds of essential oil com-
ponents, for practical purposes brewers tend to focus on 4-8 main essential oils
that play vital roles in providing hop varietal characteristics. One important char-
acteristic is the essential oil’s flashpoint, or the temperature at which the essential
oil is actively vaporizing to the point where it could ignite if sufficient vapors were
present. At wort boiling temperatures, all hop essential oils have surpassed their
flashpoints, so a vigorous boil will drive them off fairly quickly. The best way to
Continued on page 59
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Whirlpool-Hopped Double IPA

Over the Topper DIPA
(5 gallons/19 L, all-grain)
0OG =1.074 (18.5 °P)
FG =1.012 (3 °P)

IBU = 100+ SRM =6 ABV = 8%
This is a clone of one of my favorite
double IPAs, Heady Topper, from The
Alchemist Brewery in Vermont.

Ingredients

13 Ibs. (5.9 kg) British pale ale malt

4.00z. (113 g) Caravienne® malt

1.0 Ib. (0.45 kg) sucrose

19.5 AAU Simcoe® hops (30 min)
(1.5 0z./42 g at 13% alpha acids)

5.75 AAU Cascade hops (knockout)
(1.0 0z./28 g at 5.75% alpha acids)

17.2 AAU Apollo hops (knockout)
(1.0 0z./28 g at 17.2% alpha acids)

13 AAU Simcoe® hops (knockout)
(1.0 0z./28 g at 13% alpha acids)

10.5 AAU Centennial hops
(30 min into hop stand)

(1 0z./28 g at 10.5% alpha acids)

13 AAU Simcoe® hops
(30 min into hop stand)

(1 0z./28 g at 5.75% alpha acids)

14 AAU Columbus hops
(30 min into hop stand)

(1 0z./28 g at 14% alpha acids)

1.0 oz. (28 g) Chinook hops
(primary dry hop)

1.0 oz. (28 g) Citra® hops
(primary dry hop)

1.0 oz. (28 g) Simcoe® hops
(primary dry hop)

1.25 o0z. (35 g) Centennial hops
(secondary dry hop)

1.25 0z. (35 g) Simcoe® hops
(secondary dry hop)

White Labs WLPQO1 (California Ale) or
Wyeast 1056 (American Ale) yeast
(1.5 gt./~1.5 L yeast starter)
or

Lallemand BRY 097 or Fermentis
Safale US-05 yeast (1 sachet)

Step by Step

Mash at 155 °F (68 °C) for 40 minutes.

Sparge enough to collect roughly 7.5

gallons (28 L) in your kettle to achieve
6.5 gallons (25 L) at knockout. Baoil for
a grand total of 75 minutes. Just after
knockout toss in the first set of knock-

out hops and begin the whirlpool
process. You can either run your pump
for 10 minutes or you can stir for a
minute and then let spin down and
settle. After 30 minutes have gone
past after knockout, reduce wort tem-
perature to 170 °F (77 °C) and then
add the second set of hops to the hop
stand and once again whirlpool. After
15 more minutes have passed, begin
final cooling process. The goal is to get
at least 5.5 gallons (21 L) into your fer-
menter to compensate for the loss of
wort which will occur during dry hop-
ping. Make sure your primary fer-
menter has enough headspace to
accommodate that much wort plus a
large krdusen. Pitch a healthy dose of
yeast when wort hits 65 °F (18 °C).
After final gravity has been achieved,
add a clarifying agent such as polyclar.
Allow three days for clarifying agent to
work, then add first set of dry hops to
primary fermenter. After 7 days, rack
beer off dry hops & yeast cake either
into a keg or secondary fermenter. Try
to purge with carbon dioxide if avail-
able to you. Add second round of dry
hops and wait 5 days. Bottle or begin
carbonation process.

Over the Topper DIPA
(5 gallons/19 L,
extract with grains)

OG =1.074 (18.5 °P)

FG =1.012 (3 °P)

IBU = 100+ SRM = 6 ABV = 8%

Ingredients
10 Ibs (4.5 kg) pale/gold liquid
malt extract
4.0 oz. (113 g) Caravienne® malt
1.0 Ib. (0.45 kg) sucrose
19.5 AAU Simcoe® hops (30 min)
(1.5 0z./42 g at 13% alpha acids)
5.75 AAU Cascade hops (knockout)
(1.0 0z./28 g at 5.75% alpha acids)
17.2 AAU Apollo hops (knockout)
(1.0 0z./28 g at 17.2% alpha acids)
13 AAU Simcoe® hops (knockout)
(1.0 0z./28 g at 13% alpha acids)
10.5 AAU Centennial hops
(30 min into hop stand)
(1 0z./28 g at 10.5% alpha acids)

13 AAU Simcoe® hops
(30 min into hop stand)

(1 0z./28 g at 5.76% alpha acids)

14 AAU Columbus hops
(80 min into hop stand)

(1 0z./28 g at 14% alpha acids)

1.0 oz. (28 g) Chinook hops
(primary dry hop)

1.0 oz. (28 g) Citra® hops
(primary dry hop)

1.0 oz. (28 g) Simcoe® hops
(primary dry hop)

1.25 oz. (35 g) Centennial hops
(secondary dry hop)

1.25 0z. (35 g) Simcoe® hops
(secondary dry hop)

1.5 L starter with White Labs WLPOO1
(California Ale) or Wyeast 1056
(American Ale), or use 1 sachet of
either Lallemand BRY 097, or
Fermentis Safale US-056

Step by Step

Place crushed grains in a small steep-
ing bag and steep in 3.0 gallons (11 L)
until temperature reaches 170 °F

(77 °C). Boll for a grand total of 60
minutes. Just after knockout toss in
the first set of knockout hops and
begin the whirlpool process. You can
either run your pump for 10 minutes or
you can stir for a minute and then let
spin down and settle. After 30 minutes
have gone past after knockout, reduce
wort temperature to 170 °F (77 °C)
and then add the second set of hops
to the hop stand and once again
whirlpool. After 15 more minutes have
passed, begin final cooling process.
Top off to at least 5.5 gallons (21 L) in
your fermenter to compensate for the
loss of wort which will occur during dry
hopping. Make sure your primary fer-
menter has enough headspace to
accommodate a large krdusen. Follow
the all-grain instructions for fermenta-
tion and beyond.

Web extra:

—_

‘ For two more hop stand
recipes, visit Brew Your
Bev ' Own on the Web:
www.byo.com/component/
resource/article/2653

58 March-April 2013 BREW YOUR OWN




think about the driving off process is in
terms of half lives. T he lower the flash-
point, the faster the oil vaporizes and
the faster the half life. The longer the
hops are boiled and the lower the flash-
point, the less the essential oil will
impact the beer. In effect, whirlpool
hopping removes the rolling boil (for
the whirlpool hops), lowering the tem-
perature of the wort and therefore
reducing the vaporization rate of the
essential oils, allowing the essential oils
to really “soak in” to the wort. The
specifics of the “soak in” process is still
very much a gray area but the general
idea is that essential oils will be
retained in the beer longer and
enhance the hop flavor and aroma of
the finished beer.

Alpha Acid Isomerization
Alpha acids will continue to isomerize
after flameout until the temperature of
the wort reaches about |75 °F (79 °C).
Homebrewers trying to calculate a
beer’s IBUs will need to guesstimate
how much isomerization is occurring.
The closer the wort is to 212 °F
(100 °C) the higher the alpha acid iso-
merization rate. To do this, we can look
to professional brewers for some
guidelines. Ultimately, however, the
thermal capacity of a professional
60bbl whirlpool vessel is quite different
than 5 gallons (19 L) of homebrew, so
the comparisons can only be rough
guidelines at best.

Matt Brynildson of Firestone
Woalker Brewing Company says, “The
fact that there is some isomerization
(about 15% in whirlpool versus 35% in
the kettle) of alpha acid means that not
only hop aroma and hop flavor can be
achieved, but also some bittering.”

For Pelican Pub & Brewery’s
Kiwanda Cream Ale, brewmaster
Darron Welch adds the beer’s only hop
addition at flameout. Welch gets about
25 IBUs from adding roughly 0.75
Ibs./bbl (0.34 kg/bbl) of Mt. Hood
hops at flameout then allowing a 30
minute whirlpool stage. This means
that Darron is getting roughly 16% uti-
lization on his 15 bbl system for a 1.049
specific gravity wort. As mentioned, in
a homebrewers hop stand, the 5-gallon
(19-L) kettle is going to cool much

faster and therefore create lower uti-
lization rates. Brad Smith, creator of
the BeerSmith brewing calculator,
gives this advice to homebrewers,
“Something in the 10% range is not
a bad estimate if hops are added
near boiling and left in during the cool-
down period.”

From my own experience with
extended hop stands in ll-gallon
(42-L) batches, a 10% utilization rate

for whirlpool hops seems reasonable.

The When and How

While hop-forward beers can benefit
from this technique, any beer where
some hop nose is desired is also a good
candidate. For low IBU beers, you can
add no-boil hops or you can add a tiny
bittering charge of hops to help break
surface tension of the beer and then
add all or the majority of the IBU con-

BREWER’S
EST. B E s T@rgsz

Belgian Caramel
Ingredient

Brewer' s Best®
‘Wit
77

A refreshing spring seasonal recipe similar
to classic white ale though slightly darker in
color. We've incorporated Simplicity Belgian
Candi Syrup from our friends at Candi Syrup,
Inc. Premium candi syrup and caramel malts
lend high fermentablity and honey sweetness
that complement the spicy characteristics from
the yeast. This aromatic and flavorful ale is the

Gluten Free e

by all!

Like Brewer's Best”
on Facebook

perfect welcome to the spring season.

This Ale is the perfect choice for those look-
ing for a Gluten free beer. The wort is crafted
from White Sorghum and Belgian Style syrup
and then complemented with an addition of
orange and lemon peel. Lightly bitter with
undertones of floral and citrus from the hops,
this ale is smooth and refreshing. At last, a
Gluten free ingredient kit that can be enjoyed

SHoailable in Sl
Summer e
Jeasonal

Pleasant citrus notes come from the bit-
ter orange and lemon peel. Fermented with
premium Safale US-05 dry yeast, this beer
finishes clean with lingering flavors of citrus
and spice. Crisp and refreshing.

For complete details on these products and the entire
Brewer’s Best” line, go to
www.brewersbestkits.com
or contact your local Brewer's Best® retailer.

LD Carlson Co., Kent, OH 800-321-0315
www.ldcarlson.com - www.brewersbestkits.com
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tribution at knockout, with the 10-15%
utilization in mind.

If your brewing system has a pump,
you may opt to setup a tangential inlet
for your kettle to allow the pump to
perform the whirlpool for you. Keep in
mind that you do not need a vigorous
whirlpool; just a simple spinning of the
wort. If you do not have a pump, a sim-
ple spoon or paddle will work to
achieve the same results.

The second factor to consider is
the length of your hop stand. There are
no right or wrong answers, but any-
where from 10 minutes to 90 minutes
— or even an overnight stand — can be
employed. For most super-charged,
hop-forward beers, my hop stands will
run 45 to 60 minutes. For a mid-range
hop profile like an American pale ale or
a beer | am looking to get a significant
IBU contribution from, | will usually
shorten that stand to 30 minutes. If the
beer is not to be hop forward nor do |
need significant IBUs from the hop
stand, then a 10-15 minute hop stand
usually will suffice.

Three temperature profiles that
seem to be popular among homebrew-
ers are just off boil range 190-212 °F
(88-100 °C), the sub-isomerization
range 160-170 °F (71-77 °C), and a
tepid hop stand range 140-150 °F (60—
66 °C). The 190-212 °F (88-100 °C)
range will allow essential oils with high-
er flashpoints an easier time to solubu-
lize into the wort and also will allow
some alpha acid isomerization to occur
with the best estimates of between 5-
15% utilization. Some homebrewers
will keep their kettle burner on low to
keep the temperature of the wort ele-
vated above 200 °F (93 °C) during their
extended hop stands which would bet-
ter emulate the conditions in commer-
cial whirlpools. A hop stand in the 160—
170 °F (71-77 °C) range will basically
shut down the alpha acid isomerization
reaction and the lower temperatures
will reduce the vaporization of the
essential oils. Homebrewers can use
their wort chillers to bring the wort
down to this range before adding the
knockout hops or they can add a sec-
ond dose of knockout hops. The
140-150 °F (60-66 °C) range will ence

again reduce vaporization of the low



flashpoint oils, but may take longer to
get the same amount of essential
oils extracted.

| have never had dimethyl sulfide
(DMS) issues with any of the beers |
have performed a hop stand on and
have always left the lid on. If using a
Pilsner malt or other DMS-prone,
lightly-kilned base malt, you may
want to increase your boil time to
90 minutes.

Dry Hop Considerations

Another factor to consider is how to
handle dry hopping your hop-forward
beers if you employ an extended hop
stand. Rock Bottom Restaurant &
Brewery performed an extensive study
on hop stands and dry hopping under
the guidance of the Portland, Oregon
brewmaster at the time Van Havig,
(now of Gigantic Brewing Co.,
Portland, Oregon). The study was
published by the
Association of the Americas Technical

Master Brewers

Quarterly and considered beers that
were hopped in four different ways,
short hop stand (50 minutes) and no
dry hops, long hop stand (80 minutes)
and no dry hops, no hop stand and just
dry hops and finally half the hops in hop
stand (80 minutes) and half the hops
for dry hopping. Beers produced using
exclusively hop stands and the beers
produced using exclusively dry hops
will both result in well-developed hop
characteristics, but there were some
nuances. The long hop stand devel-
oped more hop flavor and aroma than
the short hop stand indicating that
essential oils were still soaking into the
wort after 50 minutes. The exclusively
dry hopped beer received its best
marks in the aroma department, higher
than the hop stand beers, but scored
lower for its hop flavor. The beers
where only half of the hops were
added for the hop stand and half were
added for aroma ended up scoring high
in both departments. Havig’s study
also showed that adding | Ib./bbl (0.45
kg/bbl) Amarillo® dry hops produced
the same amount of hop aroma as %4
Ib./bbl (0.23 kg/bbl), indicating dimin-
ishing returns at higher dry hop rates.
So if you are just giving this tech-
nique a try, here is what | would sug-

gest based on the study’s findings. Take
all the hops you plan to add for late
addition hops and dry hops and cut
them in half. Add half at knockout and
the second half as a dry hop addition.
Again, don't feel the need to go over-
board with these additions.

If you are interested in using this
technique in your brewhouse, [ have
included three recipes | have used with
great success to craft some of the best
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To Keep or Not To Keep

Cellaring beer

he headline in this issue’s col-
umn may not be quite the
question Hamlet asked him-

self, but it is one homebrewers and
beer drinkers in general might well ask
themselves. If you have a beer you
like, isn't it worth keeping a few to one
side, not just to drink later, but in
order that the beer may “improve” in
flavor? The first answer is a resound-
ing “No!” You may be surprised at that
answer since many authors and pun-
dits have recommended laying down a
few bottles of each brew so that the
beer can mature and develop its real
flavor. Unfortunately that is just not
true as | shall explain, although there
are of course exceptions.

In my area of Connecticut | intro-
duced the concept of keeping a “beer
cellar,” which | began to do in the
1970s. | brought this cellar with me
when | came to the US in 1978, and
the quality of some of those beers
induced others to lay down their own
cellars. But what was then a modest
cellar contained two very important
beers, which are relevant to this dis-
cussion. These were some 1975
Thomas Hardy Ales (brewed by
Eldridge Pope the originators of the
beer), and 1978 Barclay’s Russian
Imperial Stout, each bottle proudly
labeled with the year in which the
beer was brewed.

The Hardy Ale was billed as being
capable of keeping for up to 25 years,
and although the Barclay’s beer was
brewed at much the same strength it
made no such claim. | cherished these
beers for some years and it was not
until the 1990s when they were about
20 years old that [ tasted them with a
few friends. The Hardy Ale had held
up well and was malty, nutty, with
Sherry-like overtones and not too
sweet. The Barclay’s beer was flaccid,
almost tasteless and quite clearly well
over the hill. In short there was no
comparison between the two, and |
was bitterly disappointed that a
famous beer that | had nursed for so

long had turned out so poorly.

Of course, that immediately raised
the question as to why such apparent-
ly similar beers should have turned out
so differently. My friend, Jeff
Browning (the brewer at
BriRm@BAR in New Haven,
Connecticut) and | have debated the
matter ever since and come up with
our own approach to selecting beers
for laying down. | shall discuss that
later in this column, but first I'll give
you another example with two beers [
tasted just yesterday. One was a
recreation of a porter from a 1750
recipe, 5 gallons (19 L) of which |
brewed at home, and it was 15 years
old when tasted. We brewed a version
of this on a 10-barrel scale, and it was
exactly 10 years old when it was sam-
pled. Both beers held a fundamentally
good flavor, malty and rich, but both
were somewhat spoilt by being too
acidic, with the younger beer being
more sour than the older one.

Neither of the beers had had any
noticeable acidity when bottled, so it
had developed on storage. And it
seems likely that this difference
between the two beers was in how
they had been handled. The home-
brewed one had been bottled right
after fermentation was complete,
while the other had been kegged from
a serving tank, kept there some time,
racked into another keg and then bot-
tled. Clearly the second had been han-
dled more often so there was more
chance of it picking up acid-producing
bacteria. This demonstrates a very
important point about aging beer,
which is that any fault in the beer, and
not just acidity, will be magnified over
time. For some more detailed com-
ments on the chemistry of aging beers
see the “Advanced Brewing” column
in the December 2012 issue of Brew
Your Own.

Which beer?
By now you're probably wondering
when I'm going to stop talking and get

techniques

by Terry Foster

£ £In this area of
Connecticut |
introduced the
whole concept of
keeping a ‘beer
cellar,” which |
began to do in
the 1970s.3y
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techniques

down to some useful advice. First let me point out that

these “rules” apply to both commercial and homebrewed

beers. And if you are not already doing so, you ought to be

buying commercial craft beers, both to develop your own

palate and to have a “marker” to judge your own beers by.

The basic points are these:

1. Think about the beer

2, Taste it carefully

3. Ask yourselfif it is possible to improve on its present
taste

4. If you decide to keep it put aside several bottles

5. Test a bottle at intervals

6. If it tastes good at any point, go ahead and drink it

Let me explain these points. The first one is something you
ought always to do. If it is your own brew, what did you
intend it to be? If it is one you bought, try to think what the
person who brewed it intended it to taste like, taking into
account the style it is supposed to be. There’s a good argu-
ment that you should always eat the dish the way the chef
intended you should, and not to add extras such as season-
ings. Or to put it another way, there are good reasons why
brewers will often tell you the beer is at its best at the
brewery, where it is at its freshest. When you have done
that move to point two and taste it. Did you hit the nail on
the head with your own beer? If so drink it now, don’t keep

DO YOU HATE TO WAIT?

One day shipping
Mid-Atlantic - Connecticut to Virginia

M
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it. If the commercial beer matches its description, you
should do the same.

But what if it doesn’t match expectation? Then you ask
yourself where it differs from what you expected, and
whether any flavor aspect sticks out and unbalances the
beer. If there is an obvious fault, is that one that will disap-
pear with age, or will it get worse? If it is the latter, drink it
now. For example, if the alcohol stands out and the beer
tastes a little hot, then that might well mellow out with
keeping. But if the beer is out of balance because it is over-
attenuated and tastes thin, that won't change on storage,
so drink it up. Similarly, if the beer is too bitter or too
hoppy in general it won't improve with keeping, so use it up
quickly. If it is a little too sweet that can be reduced by
keeping it so long as some yeast is still present, although
this can result in over-carbonation, and might be better
cured by keeping it longer in bulk in the secondary. It should
be clear that any hint of oxidation, such as a cardboard fla-
vor, or any sign of infection, such as over-acidity means
that the beer is doomed.

The last three points go together, and help you to
guard against wasting a good beer. A beer that improves
with aging will generally only do so for a certain period.
After that it will drop off the cliff very rapidly, so you want
to catch it before it does so. Also, it will tell you whether
there is any improvement after, say, a year or eighteen
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months. If not there is probably never
going to be any, so best get it down
your throat now.

What styles do | suggest might be
worth keeping? Well, any beer below
6% ABV should not be left to hang
around — alcohol is a great preserva-
tive. Lager beers in general do not
improve over time, as they have done
their mellowing in the lagering stage.
Highly-hopped beers are not candi-
dates for long maturing as hop aroma
characteristics can spoil through oxida-
tion and hop bitterness can fade with
time, throwing the beer out of bal-
ance. So we are basically looking at
big, malty beers, such as barleywines,
imperial stouts and the inaccurately-
named imperial porters. Very strong
lagers (Samichlaus from Austria at
14% ABV comes to mind) will also
keep well, although it could be argued
that they do not actually improve but
simply maintain their level of quality.
There is also an argument that big
beers flavored with chocolate, coffee,
oak, and so on can benefit from matu-
ration if the flavor has not melded in to
give a balanced drink. Similarly, such
as an imperial stout aged in a whisky
or bourbon barrel may take a little
while to mellow out, although those
from craft brewers are generally only
released when the brewer considers
them ready to drink.

How to cellar beer

There are a number of points to take

into account in order to get the best

results when aging beer.

1. Brew the cleanest beer you can

2. Store cool

3. Keep away from light (artificial or
natural) as much as possible

4. Use only brown bottles, avoid green
or clear ones

5. Check as often as you can how the
beer is doing

The first point is that you must be
scrupulous about cleaning and sanitiz-
ing all vessels. You may find it boring
that pundits keep offering this advice,
but a brewer is first and foremost a
cleaner. You also want to avoid hot
side aeration, which is often the cause
of introducing the precursors of staling

A castlel 32 oz. (1 Itr) and
' 16 oz. (500 ml.)

in Amber
T men a Ki gire? 4
What mere could a King desire? Cobalt and

With the new dual finish bottle from Flint
E.Z. Cap, yeu'tan have it all. &

I’ Ma jestic.

Available from
your local

€.Z. Cap

“digtributors

“www.ezcap.net
(403)282-59%12

ENTERYORMIEAD

IN THE

°"W/neM aker
& VINE COMPETITION

Enter your best in one of the
three mead categories:

TRADITIONAL MEAD

Sponsor: Adventures in Homebrewing

FRUIT MEAD

Sponsor: The Purple Foot - Milwaukee

HERB AND SPICE MEAD

Sponsor: Brew Your Own magazine

BEST OF SHOW MEAD AWARD
Sponsor:

NORTHERN BREWER

SR HOMEOAEW SUPPLY

HURRY! Entry deadline is:
March 15th, 2013

Entry forms and competition rules are available online at:
www.winemakermag.com/competition

Questions? Contact us at: Battenkill Communications
5515 Main Street * Manchester Center, VT 05255
e-mail: competition@winemakermag.com ph: (B02) 362-3981 fax: (802) 362-2377
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Stand up for your homebrewing rights.

Ensure that homebrewers like yourself are free to practice
their passion. Support the American Homebrewers Association's”
efforts to legalize and protect homebrewing.
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technigques

compounds into the beer, and cellaring
will give them ample time to convert
them into compounds giving off fla-
vors, such as wet cardboard tastes.
And, of course you want to avoid oxy-
gen pick-up as much as possible, so
avoid splashing whenever the beer is
transferred. It is probably best if you
can age in bulk in a stainless steel keg
rather than bottling, which can easily
introduce both oxygen and bacteria. If
you do bottle the beer, then use a
counter-pressure filler, make the beer
“fob” over the top of the bottle, and
use oxygen scavenger caps. And final-
ly, keep the yeast in the beer at as low
a level as possible, just enough to per-
mit conditioning to take place, which
shouldn’t be a problem in the time-
frame we are talking about. | know
that yeast will help to keep oxygen
levels down, but in a beer kept for
months or even years it can also
undergo autolysis and produce unwel-
come flavors.

The second point is very impor-
tant because the rate of chemical
reactions, such as oxidation and staling
are accelerated as the temperature is
increased. You may think you have a
nice cool basement when you lay the
beer down in winter, but how much
does it warm up in the summer? The
maximum you really want is 52 °F (11
°C), which isn't always easy to
achieve. My basement is pretty good,
but in a New England summer it can
sometimes get up to 70 °F (21 °C). |
overcome that with a beer freezer
kept at around 45 °F (7 °C). If you
can't keep the temperature down your
cellaring experiments are doomed.

Points three and four really go
together, because the ultraviolet part
of the visible spectrum is no good for
beer. Long exposure to it even in
brown bottles will result in skunky fla-
vors. Green and brown bottles are
asking for trouble for they transmit
ultraviolet light much too easily. My
personal rule is also that [ just will not
buy a beer in a clear bottle, period.

Finally, the last point | have
already dealt with, but it needs repeat-
ing. Keep an eye on the beer, and if it
tastes as if it has come to a peak drink
it because it can go downhill quickly. &vo:



Plate Chillers

Big cooling in a small package

ort chilling is a key step in
W the brewing process. It is
important to bring the

boiling wort temperature down to the
optimal temperature for fermentation
as quickly as possible. By chilling the
wort as quickly as possible, the brew-
er helps minimize the potential for
contamination of the wort and mini-
mize the production of dimethyl sul-
fide (DMS) precursors within the
wort. Rapid chilling of the wort also
helps maximize the precipitation of
protein and protein-polyphenol com-
plexes out of the wort in the form of
cold break.

Plate chillers
There are several different types of
wort chillers available to the home-
brewer. A plate-type chiller typically
consists of numerous stainless steel
plates that have been welded together
in such a way as to allow hot wort to
flow across one side of each plate, and
cooling water to flow along the other
side of each plate. The plates are
made to allow liquids to flow in the
gaps between each plate, with the
cooling water and wort filling the gap
between alternating plates.

Plate-type chillers are configured
in such a way as to essentially act as a
very high-surface-area-per-unit-vol-
ume counterflow chiller. For example
the Blichmann Therminator has physi-
cal dimensions that are advertised as
7.5"x4" x 3” (a volume of approxi-
mately 0.05 ft3), but has approximate-
ly 6.5 ft2 of heat exchange surface
area. Because of this, plate chillers are
very efficient at cooling wort and use
the least amount of cooling water per
unit heat transfer.

Plate chiller performance
Plate chiller performance is driven
largely by the surface area of the
chiller, the temperature difference
between the hot and cold liquids with-
in the system, and the value of an
overall heat transfer coefficient. This

is shown succinctly by the equation:
Q=UAAT M

Where:
Q = Rate of heat transfer (BTU/hr)
U = Overall heat transfer coefficient
(BTU/hr-ft2-°F)
A = Surface area for heat transfer
within the chiller (ft2)
AT v = “"Log Mean Temperature
Difference” between hot and cold
liquids
With the expressions for U and
AT\ 1 (not shown), you can predict
the performance of a plate chiller.
Figures | (pg. 68) and 2 (pg. 69) show
the predicted performance of a plate
chiller for different cooling water tem-
peratures and wort flow rates. The
graphs assume a heat exchange sur-
face area of 6.5 ft2 — same as the
Blichmann Therminator and in the
ballpark of most homebrew-sized
plate chillers.

Practical discussions
Homebrewers commonly use immer-
sion chillers, counterflow chillers and
plate-type chillers. Each type of chiller
can be effective and each has positive
and negative attributes. These depend
upon your specific brewing equipment
configuration, your wort production
amounts during a brew session and
your brewing technique.

Immersion chillers are very simple,
inexpensive, easy to construct, easy
to clean, easy to sanitize and require
little maintenance. However, immer-
sion chillers require more hands-on
work from the brewer on brew day,
and are not as quick to chill the wort
as the other chiller types. Immersion
chillers, especially if they are the
smaller, 25-foot (7.6-m) long version,
are not the best choice if you typically
brew volumes greater than 5 gallons
(19 L) per batch. It would likely take
longer than desired for an immersed
25-foot (7.6-m) copper coil to chill a
20+ gallon (76+ L) batch of wort.

advanced brewing

by Chris Bible

£ € Plate-type chillers

are configured in
such a way as to
essentially act as
a very high-
surface-area-per-
unit-volume coun-
terflow chiller. 3}
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Figure 1: Effect of Cooling Water Inlet
Temperature on Plate Chiller Performance

Time Needed to Chill 5 gal Wort
from 212 °F to 68 °F
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Counterflow chillers are more
complex than an immersion chiller.
They are also less easy to clean and
sanitize than an immersion chiller.
Because wort flows through an inner

wort during cooling (e.g. cold break)
has the potential to deposit on the
inner wall of the tube. These deposits,
if not removed, will increase the resis-
tance to heat transfer within the sys-

work by the brewer during the actual
wort chilling operation, but do require
that the brewer properly clean and
flush out the system after the chilling.
Counterflow chillers are a good option
if you brew more than 5 gallons (19 L)
at a time. Since the homebrewer

can adjust both the wort flow rate
and the cooling water flow rate, it is
straightforward to “dial in” these vari-
ables in order to achieve your desired
wort temperature.

Plate-type chillers are relatively
simple and can be thought of as a very
high-surface-area-per-unit-volume
counterflow chiller. They also can't be
constructed at home unless you are a
very skilled welder who is also
equipped with the necessary metal-
working tools. Plate chillers are less
easy to clean and sanitize than an
immersion chiller, but are (arguably)
easier to clean and sanitize than a

tube, any particulate matter contained tem and will cause decreased heat conventional, coiled, counterflow
in the wort (e.g. bits of hops or hot

break material) or precipitate from the

transfer efficiency. Counterflow chiller due to their smaller size and all-

chillers require very little hands-on metal construction.

Brew Brothers The UNI-STAT II
Homebrew Products
Try our BrewFresh

Beer Recipe Kits ™
Built to Order~Guaranteed Fresh

Pay Less, Brew More!

WWW.BREWBROTHERS.BIZ
info@brewbrothers.biz
Toll Free (888) 528-8443

PRECISE CONTROLLER
for HEATING or COOLING

Heating or
cooling mode
is simply
switch-selected!

GREAT FOR LAGERING OR MAINTAINING A
STEADY FERMENTATION TEMPERATURE
IN ANY SEASON!

¢ Direct wall-plug installation, with load capacity
up to 10 Amps

» Adjustable from 10-190 °F, with +/- 1° accuracy

» Energy-optimizing switch-selected 50% duty-
cycle included

* Bright LED dnpla)s of temperature and
opérating mo

Qregon Brew Crew's eart of Cascadlz CDA HomebrewCompeﬂhon

Entries accpeted 3/1-4/12; judging 4/20
Best of Show-$150 gift certificate
Runner Up-$50 gift certificate

SEE OUR WEBSITE FOR MORE INFORMATION!
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« Bottle probe option available for beer or wine
storage

* 3-year factory warranty

Only $89, including FREE shipping in the continental 1.S.
L

www.winestat.com




Plate chillers have the same issue
as counterflow chillers with internal
fouling, but because of their relatively
small size, a plate-type chiller can usu-
ally be detached from the brewing
system and be fully immersed in
cleaning solution, and then be easily
flushed. Due to their all-metal con-
struction, they can also be exposed to
higher temperatures during cleaning
and sanitizing than a counterflow
chiller with an outer pipe made of gar-
den hose. Live steam can be used to
clean and sanitize a plate-type chiller,
or you can place the chiller into an
oven to heat-sanitize it.

Plate chillers require very little
hands-on work by the brewer on
brew day during the actual wort chill-
ing operation, but do require that the
brewer properly clean and flush out
the system after the chilling operation
in order to remove any solid material
that may have been left in the interior
after chilling. Plate chillers are a good
option if you brew larger volumes

Figure 2: Effect of Cooling Water Inlet
Temperature on Chilled Wort Flow Rate

Chilled Wort Outlet Flow Rate (gal/min)
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each batch and have the same opera-
tional advantages as the counterflow
chiller. Finally, as with counterflow
wort chillers, brewers can increase
the rate of cooling by decreasing the
temperature of the cooling water,
increasing the flow rate of the cooling
water or decreasing the flow rate of

the wort. The figures on pages 68 and
above can guide you in choosing your
initial flow rates, based on your tap
water temperature the first time you
use your plate chiller. From there, a
little tweaking of the flow rates should
be all it takes to dial in your chilled
wort temperature. Byo!
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.
Exceptional Form

www. Rub StreetBrewing.com

Visit our website for details and a dealer near you!
Ruby Street Brewing, LLC PO Box 271722 Ft Collins, CO 80527

Accessible safe height
Unique storage feature
10” Pneumatic tires

Pump, fittings & tubing included
15.5 Gallon SS kettles & fittings
No tools required for assembly

Intuitive Design Incredible Function
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THE GRAPE AND GRANARY

YOUR HOMETOWN BREW SHOP
ON THE WEB

EEATURING
EXTENSIVE SELECTION
FAST SHIPPING/ EXPERT ADVICE

WE CATER TO NEW BREWERS/

Visit our online store or call to request
a catalog. You'll be glad you did!

800-695-9870
WWW.THEGRAPE.NET
www.THEFASTRACK.ca
1-800-549-5763 info@THEFASTRACK.ca AKRON OHIO USA

HHAL
I\/IASTERY

' Our custom - vy e
4 ¥ et onster Mills by Monster Brewing Hardware are
r‘empe gpphc“?tlon, made in the USA on modern CNC equipment with state
BrewB Illlllﬂl' of the art accuracy for discriminating home brewers.

allows you to create, Why settie for second best;

edit, share & buy recipes right from one
convenient page.

Create one of your own recipes or customize
one of OVER 1,100 HOMEBREW RECIPES
- and then buy it with the click of a button!

Create & buy a BrewBuilder™ recipe and
SAVE 10% when you enter: BBBYO

o WAREHOUSE: W W W.MONSTERBREWINGHARDWARE COM

3 T ,}-5” “IT'S ALWAYS BETTER TO HAVE A BIGGER TOOL THAN YOU NEED.”
5 P = MONSTER MACHINIST
brewmasterswarehouse.com '

70 March-April 2013 BREW YOUR OWN



Fermentation Cabinet

Keep your carboys cool

ow can | make my home-
H brew better? That was and
still is the #1 question for

most homebrewers. Temperature con-
trol during the fermentation is very
important but it was difficult for me to
control. Cooling was my problem, so |
came up with this fermentation condi-
tioner idea. | decided to take an old
dehumidifier and donate it to a better
cause. The only tricky challenge was
reworking the Freon coil without
damaging it. After that | could insert
the coil into an insulated box with a
gasketed door. | also needed a fan to
blow air over the coil to keep the coil
from icing and improve the air circula-
tion in the chamber. The controls
consisted of an external temperature
controller with a capillary tube inside
the box. A good dial thermometer and
a vent to let the “yeast exhaust”
escape completed the project. Also,
safety is #1 when | build anything,

especially when it comes to working
with electricity.

With this build, I can hold my
temperatures right on the money.
The best part is that | built it all for

free! | used all recycled materials from

home and construction jobsites (one

of the perks from being a construction

electrician.) A year later | remodeled

my kitchen, which left me with a nice

countertop for the top of the cham-
ber. Even if you have to buy some

material, you can build this project for

a reasonable cost. [ recommend a
helper for this project.

Safety note: Make sure there are
no live un-insulated electrical compo-
nents exposed while you build this
chamber. Also, protect yourself by
plugging the dehumidifier into a
ground fault interrupter receptacle
(GFI). Stay clear of all electrical con-
nections and the compressor fan
when you have the cover removed.

Tools
Ruler
Pencil/Sharpie
Tubing bender
Circular saw with wood blade
Sawzall w/wood and metal blades
Drill w/bits and driver tips
Holesaws
Tinsnips
Screwdrivers
Razor knife
Wire strippers/crimpers
Personal safety equipment:
Safety glasses
Gloves
Ear protection
Dust mask

Materials

Dehumidifier

Plywood/OSB (Oriented strand
board)

1-inch Dowfoam insulation board

Tools and Materials

1 pair of hinges

1 hasp or latch

%-in. x %-in. self-stick gasket
material

Framing lumber 2 x 4’s etc. (not
treated)

3 Conductor 14-gauge SJO cord

Wire nuts and ring terminals

Rubber cord connectors

Unistrut and angle clips

Misc. nuts and bolts, screws

Duct seal/caulking

Computer fan with guard

Temperature controller w/remote
sensor

Dial thermometer and bracket

Misc. closed cell insulation

Drip pan

Construction adhesive/glue

Ground fault receptacle (GFI)

Kitchen countertop (optional)

Paint or stain (optional)

Misc. %-in. PVC fittings (optional)

=

projects

by Les Svarny

£ £ With this build,

| can hold my
temperatures
right on the money.
The best part is
that | built it all for
free! | used all
recycled materials
from home

and construction
jobsites. y)
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1. HARVEST THE COLD COIL

Start the dehumidifier and make sure the Freon coil gets
cold and the compressor cooling fan works. Unplug the
power and remove the cover. See if you think it is possi-
ble to rework the coil so as to bend the tubing out away
from the main appliance body. | reworked mine out 180
degrees, but 90 degrees might work too. Do this work
outdoors and go slow. If you break the coil’s tubing,
Freon will be released, which is toxic to inhale and can
displace oxygen in enclosed areas. You will also have to
start over with another dehumidifier. Do not kink the
tubing. Use a tubing bender to help you. Remove the
coil support clips and save them for later. Now rework
your coil. Remember to keep a temporary support on
the coil all times until you add the permanent support
back in step 3. Test the operation of the modified dehu-
midifier. Make sure the coil still gets good and cold.

2. BUILD YOUR INSULATED BOX
My box started out with a piece of galvanized ductwork
24 inches (61 cm) wide x 26 inches (66 cm) high x 24
inches (61 cm) deep (open on both ends). Next, [ insu-
lated it with a layer of l-inch (2.5 cm) thick Dowfoam
board insulation, followed by an exterior layer of ply-
wood and OSB board. You could make your box any
size, just make sure your fermenter and airlock will fit
inside comfortably. My box can hold two fermenters.
Next add an insulated door with a pair of hinges and
a hasp or latch. | also used ¥%-in. x ¥%-in. wide self-stick
gasket material to give the door a good seal.

Finally, cut a window in the lower back corner for
your Freon coil. Take a little time to figure out exactly
where you think it would work best for you. Make it big
enough so as not to damage your coil while inserting it
later. You will end up insulating this opening anyway.

3. ASSEMBLE AND SUPPORT

| mounted my insulated box and dehumidifier on a com-
mon piece of /-in. thick plywood. Mine was 26 inches
deep x 42 inches wide. First | mounted the box, then
carefully inserted the coil into the previously created
window in the box. | then fastened the dehumidifier to
the base plywood.

Next | made a stand. Mine is 16 inches (41 cm) high.
Note that this stand MUST be strong and sturdy as it
will have a lot of weight on it when you have full carboys
in it. Make sure you fasten this base plywood to the
stand securely. Wood screws worked well for me.

Now it is time to support the Freon coil. ] used a
short ll-inch (28-cm) piece of Unistrut witha 2 x 2
Unistrut angle bracket fastened to the bottom of the
box. [ then used the coil clips | saved from the original
support in the dehumidifier. Be careful not to pinch or
clamp the coil too tight so as to cause a leak.

Finish this step by insulating the window at the coil.
Soft closed cell packing foam worked well for me.



4. ELECTRICAL CONTROLS AND FAN
SAFETY NOTE: Electrical work should only be done by
a qualified person. All electrical components and all metal
parts must be properly grounded. Also, proper use of
ground fault interrupter receptacles (GFls) should always
be used to prevent electrical shock.

The temperature controller is mounted in a conve-
nient spot outside the box, with clear vision of the set
point temperature dial. | drilled a hole into the box near
the ceiling and mounted the sensor on the ceiling with a
little plastic one-hole strap. Be careful not to kink the capil-
lary tube. Seal the hole with a little duct seal. | used 3-
conductor 14-gauge SJO cord from the controller to the
compressor junction box. It is wired to have the contacts
close on temperature rise. Follow this by mounting a com-
puter fan in front of the Freon coil. [ used a little piece of
predrilled angle iron and a few nuts and bolts. This fan is
also wired with 3-conductor 14-gauge SJO cord. It is
wired to run full time, even when the compressor is not
running. Make sure your fan has a guard or screen.

5. INSTALL VENT,

THERMOMETER AND COVER

To vent the “yeast exhaust,” | drilled a 14 inch hole with a
holesaw near the top of the box (on the sidewall). |
dressed it up with %-in. PVC fittings. Location is not criti-
cal, so long as it is at the top. | also added a drip pan under
the Freon coil to catch any condensate. T his pan could be
anything lying around the house.

Next | added a dial thermometer. This item, although
convenient, is not necessary. A crystal thermometer on
your fermenter will work just fine.

Finally, reinstall the original cover for your dehumidifi-
er. [ had to modify mine by cutting a section of the side
panel off with a Sawzall. Reinstalling this cover will keep
your hands away from the compressor fan and the electri-
cal parts. Also, make sure you seal all openings (except the
vent) with duct seal, insulation or caulking. This will add to
the efficiency of your unit.

6. FINISHING TOUCHES

As mentioned earlier, | added a formica kitchen counter-
top. It was 25 inches (64 cm) deep x 37 inches (94 cm)
long with a backsplash. That worked really well for scales
and test equipment. My countertop ended up at 52 inches
(132 cm) above the floor. Take time to smooth all edges
with a wood or metal file. Paint and stain are optional.
Decorations and data sheets are easy and practical.

Finally, test it out. Make any necessary adjustments —
there are always a few. If you are like me, you will start
making better beers with your next batch! This will also
allow you to brew your favorite flagship brews over and
over with wonderful results and consistency. B
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www.breworganic.com

= .
Great organic beer starts with great organic m\,u_gl‘c’_A;:’.nl'.-%‘,

30 Organic
Hop Varieties:
Admiral, American Fuggles, Belgian
Cascade, Belgian Saaz, Bravo, Cas-
cade, Centennial, Challenger, Chi-
nook, Fuggles, Hallertaur Tradition,
Hershbrucker, Horizon, Ivanhoe, Kent
Goldings, Motueka, Nelson Sauvin,
New Zealand Hallertaur, Nugget, Opal,
Pacific Gem, Palisade, Perle, Pilgrim,
Rakau, Saphir, Smaragd, Spalt Select,
Summit, Whitbread Goldings Variety.

28 Organic malts:
From Briess, Crisp,
Gambrinus, Great West-
ern, & Weyermann

The world’s best selection of organic |r1lg\='(,‘.du‘.r1t.-;rtu make
the world’s best organic beer.. whc‘%lh—?( it’s your first brew
ever ora 200 ,.;";”nn batch in your cratt l_‘ll'(‘\\c_'l'”.

Green Coffee Too! Fair Trade Ccertified,
which supports fair wages for the growers
who craft the best organic coffee in the world.

800-768-4409
325A River Street, Santa Cruz, CA 95060

Retail Store Hours:
Mon- Sat 10 am to 6 pm, Sun 12 to 6 pm

Tbridges@breworganic.com

. it
PA ‘.‘-";\Ietwork's \

SON fles series

< part of the B-fewih-é Network’s
Y Mastering Beer Styles Series

SNETWORK.COWN
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The Only Super Easy
— Incredibly Effective

— and Budget Friendly  OluFsa:

PRS00 L

‘Great for Lagers and Ales!

Dallas Home Brew

a division of
The Wine Maker's Toy Store

FROM LIGHT TO DARK
AND EVERY STYLE IN BETWEEN

We have all
of the ingredients,
supplies and
equipment
to make your
favorite brews!

1500 N. I-35E, Suite 116., Carrollton, TX 75006
http://www.finevinewines.com
1-866-417-1114




Hop Rhizome Directory

GROW YOUR OWN HOPS! Order your hop rhizomes today from the following
suppliers for your own annual supply of homegrown hops.

Adventures in Homebrewing
Visit us at our two locations:

23869 Van Born Rd. Taylor, MI

6071 Jackson Rd, Ann Arbor, Ml

(313) 277-BREW (2739)
www.HomeBrewing.org

Rhizomes, Pellet, Leaf. We Know Hops!

Alternative Beverage

1500 River Dr. Ste 104

Belmont, NC 28012

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 early March.

American Brewmaster

3021-5 Stony Brook Dr.

Raleigh, NC 27604

(919) 850-0095
www.americanbrewmaster.com
abrew@americanbrewmaster.com

Proudly serving the homebrew and wine-
making community since 1983, Hop
Rhizomes available for early spring.
Varieties and growing guide on our website
@ hop-rhizomes.americanbrewmaster.com

Bader Beer & Wine
Supply & Bader Winery
711 Grand Blivd.

Vancouver, WA 98661

(360) 750-1551 or
1-800-596-3610
steve@baderbrewing.com
baderbrewing.com

We offer 15 Washington State hop
rhizomes.

Beer and Wine Hobby, Inc.
www.beer-wine.com

1-800-523-5423

155 New Boston St., Unit T

Woburn, MA 01801
bwhinfo@Beer-Wine.com

Hop rhizomes and Grapevines - order
now!

The Beer Essentials

2624 South 112th St., #E-1

Lakewood, WA 98499

(253) 581-4288
www.thebeeressentials.com

Complete line of brewing supplies.
Knowledgeable and Friendly staff. Pre-
order hop rhizomes beginning in March.
Sorry we cannot ship rhizomes to Idaho,
Oregon or outside the US.

Blue Ridge Hops

313 Laurel Branch Rd.

Marshall, NC 28753

(301) 602-0722

email: blueridgehops@aol.com
www.blueridgehops.com

We grow top quality USDA Certified
Organic hops in Western North Carolina.
We supply rhizomes and whole leaf dried
hops.

Crosby Hop Farm

8648 Crosby Rd. NE

Woodburn, OR 97071

Phone: (503) 982-5166

email: hops@bcrosbyhops.com
web: www.bcrosbyhops.com

5 Generations of Premium Hops.
Wide selection of farm fresh Hop
Rhizomes, Whole Hops and Hop
Pellets...Get your rhizomes from the
source, currently taking orders and ship-
ping daily!

Farmhouse

Brewing Supply

3000 Milton Ave.

Janesville, Wl 53545

(608) 305-HOPS
Farmhousebrewingsupply@gmail.com
Farmhousebrewingsupply.com

Offering 10 varieties of rhizomes. Over 70
varieties of hops available starting at
$.70/0z. Hops from Ahtanum to Zythos!

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 rhi-
zomes online beginning in mid March.

High Hops

Hop Farm

6461 Hwy 392

Windsor, CO 80550

www. highhops.net

We sell over 35 varieties of Hop Plants.
Available April 1st through Sept. Get a
jump start with Plants, Order online,
HighHops.net

Keystone

Homebrew Supply

435 Doylestown Rd. (Rt. 202)
Montgomeryville, PA 18936

(215) 855-0100

Email: sales@keystonehomebrew.com
Order rhizomes online at:

www. keystonehomebrew.com

Left Field Hops

706 Elson Road

Sorrento, BC VOE 2W1

CANADA

Phone: (250) 675-4122

Fax: (250) 675-6849

email: hops@crannogales.com
www.leftfieldstore.crannogales.com
Certified Organic Rhizomes from Canada
to Canada. A wide variety of hops sup-
ported by the the oldest current organic
hop farm and brewery in the country.
Shipping in Canada only.

Mainbrew

23596 NW Clara Lane
Hillsboro, OR 97124
(503) 648-4254
www. mainbrew.com

Huge selection of Oregon-grown rhizomes.

Straight from local hop farms. Bulk
discounts available.

Midwest Homebrewing

& Winemaking Supplies

5825 Excelsior Blvd.

Minneapolis, MN 55416
1-888-449-2739 (BREW)
www.MidwestSupplies.com

Reserve hop rhizomes online for late
March / early April delivery! Guaranteed
fresh and fast! Reserve yours today!

MoreBeer!

995 Detroit Ave. Unit G

Concord, CA 94518

1-800-600-0033

www.morebeer.com

14th Annual Sale of Fresh Hop Rhizomes.
MoreBeer has low prices on popular rhi-
zomes, guaranteed to ship fresh, along
with free information on how to properly
care for your new rhizome.

Mountain Homebrew

& Winemaking Supplies

8530 122nd Ave. NE B-2

Kirkland, WA 98033

(425) BO3-3996
MountainHomebrew.com

The Northwest’s Leading Hop rhizome
Supplier! Several varieties available includ-
ing Cascade, Centennial, Chincok,
Columbus, Fuggle, Glacier, Golding,
Hallertau, Magnum, Northern Brewer,
Nugget, Tettnang & Willamette.

myLHBS
(myLocal-Home-Brew-Shop)
6201 Leesburg Pike

Falls Church, VA 22044

(703) 241-3874

www.myLHBS.com

Pellet hops from (A)marillo to (Z)ythos. Whole
hops too. Freshly harvested hop rhizomes
offered every year in time for Spring planting!

Nikobrew LLC

www.nikobrew.com

email: niko@nikobrew.com

Starting at around $3, less with bulk dis-
counts! Homebrew shops, farms and pro-
fessional brewers email for deeper dis-
counts. Dozens of pellet hops avallable as
well and $5 Flat Rate Shipping to ALL 50
states. Pre-order ends February 28th!

Northern Brewer
www.northernbrewer.com/rhizomes
toll-free: 800-681-BREW

1150 Grand Ave. St, Paul, MN

1306 S.108th St. Milwaukee, W

6021 Lyndale Ave. Minneapolis, MN

Your backyard = hopyard. Grow your own
hops!

Northwest Hops

www. NorthwestHops.cam

(503) 974-4677
Sales@NorthwestHops.com

*Don't be focled by Clones.

*The BEST hops come from the Northwest.
*True hop heritage from Family Hop Farms.
*All Varieties Guaranteed Female.

*Quality control Second to None!
*Preorder starts in December.

*Shipping Daily starts February/March
=\We will help you grow.

One Green World

6469 SE 134th Ave.

Portland, OR 97236

1-877-353-4028

email: info@onegreenworld.com

Visit us on the web at:
www.onegreenworld.com

Aroma and bittering hop plants available
year-round. Productive, disease-resistant
varieties plus many brewing herbs.

RNV Enterprises

1501 Stein Rd.

Yakima, WA 98908

(509) 952-8251 fax: (509) 697-3207
rnventerprises.com
vickie.rhizomes@yahoo.com

We sell Washington State Hop Rhizomes,
We specialize in customer service, Our
goal is to provide customers with fun
growing experience. Rhizomes available at
the end of March, 2013.

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 organic hop rhizomes and rooted
cuttings for 24 years. Over 20 varieties.
Order now for Spring delivery. Retail on
website, wholesale by phone or email only.
Also dried conss and pellets.
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classifieds

APPAREL

BEER GEEK TEES

Get 10% off with

Coupon: BYOMAG

Wholesale pricing for resellers.
BrewerShirts.com

BEERSHIRTZ -
FREE SHIPPING!
www.beershirtz.com

GET YOUR BYO GEAR!

BYO logo shirts, sweats, hats

& lots more.
www.cafepress.com/brewyourown

BREWING
EQUIPMENT

#1 BREWING SYSTEM

All stainless steel, American-made,
TIG welded.

Visit us at synergybrew.com

BARGAINFITTINGS.COM
High quality weldless, stainless
steel kits to convert your kegs,
kettles and coolers.

BEER WORT CHILLERS
High efficiency plate

heat exchangers. Great prices.
www.dudadiesel.com
256-417-4337

BREWHEMOTH -
SIZE MATTERS

22 gallon fermenter
and accessories.
www.brewhemoth.com

CHUGGER PUMPS -
Stainless Steel Brew Pumps
www.chuggerpumps.com
1-800-810-1053

ELECTRIC BREWING
EQUIPMENT

Low prices, growing selection,
DIY kits. $5 Shipping,

Orders over 549 ship free
www.ebrewsupply.com

KEGGLE BREWING

Corny Kegs, Tap Systems and
Parts, Refrigerator Conversion Kits,
Keggles and Weldless Fittings.
www.KeggleBrewing.com

LIFE’S TOO SHORT

To Worry About Wort. Monitor
pitching & fermentation
temperature with a Fermometer™ !
www.tkachenterprises.com

OneDerBrew™ LOW COST
pressurizable conical fermenters
starting at $59.99
www.onederbrew.com
questtech2002@gmail.com

STOUT TANKS & KETTLES
Stainless conical fermenters,
mashtuns, & HLTs. 5-150 gallons.
conical-fermenter.com

TESCO PUMPS

March Homebrew Pumps
& Parts Since 1977.
WWW.tescopumps.com
Email: tescoincnc@aol.com
(704) 357-3400

www.UnitedBottles.com
Bottles, hops and more...

DRAFT & BOTTLING
EQUIPMENT
www.TheBeerTapStore.com
Kegerator kits and more. Stocking
Perlick, Taprite, Bevflex tubing.
Custom quotes available.

BOOTLEGGER CRATES
Handcrafted wood crates for beer and
wine storage. Made in the USA.
www.bootleggersupplies.com

USE COMMERCIAL KEGS

with your homebrew setup. Keg
coupler ball-lock adapters available.
www.thekeggingpart.com

HOMEBREW
SUPPLIES
DRAFTSMAN
BREWING COMPANY
You'll love our prices!

Call today for our FREE
homebrew supply catalog.
1-888-440-BEER
www.draftsman.com

FARMHOUSE

BREWING SUPPLY

55 Varieties of hops in semi-bulk 4
ounce packages. Starting at $.60/0z
www.farmhousebrewingsupply.com

HOMEBREWING EQUIPMENT:
Over 2,400 items! Hard to find
parts. Great prices.
www.chicompany.net

HOP GROWING
NEED QUALITY HOPS?
Hops grow best in the Northwest
Female Rhizomes, Dried Hops,
Potted Hops.
www.NorthwestHops.com

(503) 902-0902

INGREDIENTS
www.UnitedBottles.com
great hops and more...

VALLEY MALT

New England’s Micro-Malthouse
All organic and locally grown.
www.valleymalt.com

(413) 349-9098

LABORATORY &
TESTING SUPPLIES
BREWLAB™/plus TEST KIT,
for home brewers measures up to
6 water test factors.
www.lamotte.com/brewlab

SOFTWARE

BEERSMITH

BREWING SOFTWARE

Take the guesswork out of brewing!
Free 21 day trial!
www.beersmith.com

WHOLESALE
EQUIPMENT

BAYOU CLASSIC® BREW
Wholesale Equipment: Brew Kettles,
Cookers, Accessories.
www.thebayou.com
erin.busin@bi2.com

Reach 196,000
homebrewers
each issue!

For details on
running a

classified email
dave@byo.com
or call
802-362-3981
ext. 107
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brewer’s marketplace

THE HON-T0 HONEBREW BEER WA

Shirts, Sweats,
Hats & Lots More!

GREAT

Gifts For You or

Your Brewing
! Buddies

www.cafepress.
com/brewyourown

and order your Brew
Gear today!

www.cafepress.com/
brewyourown

SHOW THE WORLD YOURE
A HOMEBREWER!

1-800-441-2739

www.larrysbrewsupply.com

The Pacific
Northwests

Grow Your Own Hops!
Rhizomes available April-May
Visit Freshops.com
for details
FLEBNOPS speciativing in pertial bele quanities
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 dosest

dealer, 1-800-460-6925

36180 Kings Highway, Philomath, OR 97370

Attention Homebrew Shops
Interested in selling

Brevv?
It’s easy!

Free point-of-purchase display rack

*Big 45% discount off cover price

«Minimum order of just 5 copies

= Help drive more customer business and demand
«Flat shipping fee

*Free Online listing & Hotlink on byo.com!

To set up an account or find out more
call Dave at (802) 362-3981 ext. 107

GOOD BEER

Every homebrewer knows that
great  beer starts with clean Imitations
equipment and clean bortles.
Straight-A and One Step arc
ecologically formulated to provide
the best and safest cleaning results.

One St:P

for easy, single-step cleansing
Straight-A
for heavy-dury cleaning

1
Give Your Brew The Best
Grades — Use One Step
and Sm:;gb: A

BYO BINDERS!

* Gold-stamped logo on
front and spine

* Opens flat for easy use

* Leather-grained in royal
blue

* Each binder holds 10

issues

Only $20 each (includes shipping)

Order Today at
brewyourownstore.com

Homebrew Heat Pad

Constant temperature
for fermenting
“Way better than heat belts”

FREE CATALOG

Call (800) 821-2254
or fax (800) 972-0282 n

WHOLESALE ONLY

EQUIPMENT COMPANY
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850 Pound Seick oo 66
www.50PoundSack.com

Adventures in Homebrewing................69
313-277-2739
www.homebrewing.org

American Brewers Guild

Brewing School ................ciieceiiniinin s 58
1-800-636-1331

www.abgbrew.com

info@abgbrew.com

American Brewmaster.............coco0000...80
www.americanbrewmaster.com

American e
Homebrewers Association ....................66
www.HomebrewersAssociation.org

Annapolis Home Brew................c.....39
1-800-279-7556

www.annapolishomebrew.com
email@annapolishomebrew.com

Austin Homebrew Supply.........................62
1-800-890-BREW (2739)
www.austinnomebrew.com
info@austinhomebrew.com

Better—E!ottle® dwnsnon

of High-Q, Inc. PR~ |
1-800-435-4585

www.Better-Bottle.com

sales@better-bottle.com

BH Enterprises .....nvuainamninisi. D8
1-800-973-9707

www.winestat.com

info@winestat.com

Blichmann Engineering, LLC .................. 14
www.blichmannengineering.com
john@blichmannengineering.com

Brew Beer and Drink ..., 62
BrewBeerAndDrinklt.com/byo
support@BrewBeerAndDrinklt.com

Brew Brothers

Homebrew Products, LLC .......................B8
1-888-528-8443

www.brewbrothers.biz

info@brewbrothers.biz

Brew Your Own Back

Isste BINABYS:. .....saussimaiiisimismsssasiangg 7
802-362-3981

www.brewyourownstore.com

Brew Your Own Back Issues.............
802-362-3981

www.brewyourownstore.com
backissues@byo.com

Brew Your Own Digital Edition ..............52
www.byo.com/digitaledition

Brew Your Own Label Contest...............6
802-362-3981
www.byo.com

Brew Your Own Merchandise ............77
1-877-809-1659
www.cafepress.com/brewyourown

Brewer's Best® ............co...59
1-800-321-0315
www.brewersbestkits.com
info@brewersbestkits.com

Brewers Publications........................32 & 60
1-888-822-6273

www.BrewersPublications.com
info@brewersassociation.org

The Brewing Network.............c 74
www.thebrewingnetwork.com

Brewmasters Warehouse....................... 70
1-877-873-0072

www.brewmasterswarehouse.com
info@brewmasterswarehouse.com

Briess Malt and
Ingredients Co...........ccoceunee
920-849-7711
www.brewingwithbriess.com
info@briess.com

BSG HandCram ..o
508-636-5154

www. bsghandecraft.com

info@bsghandcraft.com

61 & Recipe Cards

reader service

C&W Crate Company ...........ciociueeinnsieians

616-245-2728
www.cwcrate.com
info@cwcrate.com

Cool Brewing...

www.cool-brewing. com’

Dallas Home Brew a division of

The Wine Maker’s Toy Store................

1-866-417-1114
www.finevinewines.com
geocorn@finevinewines.com

EZ. Cag 2
403-282-597
www.ezcap.net

ezcap@ezcap.net

Electric Brewing Supply, LLC....
www.ebrewsupply.com
sales@ebrewsupply.com

FastRack ...,
1-800-549-576
www.thefastrack.ca
info@thefastrack.ca

Five Star Chemicals & Supply Inc........

1-800-782-7019
www.fivestarchemicals.com
support@fivestarchemicals.com

Foxx Equipment Company...
816-421 % Op
www.foxxequipment.com
kesales@foxxequipment.com

Freshops
1-800-460-6925
www.freshops.com
sales@freshops.com

Grage and Granary ...
1-800-695-9870

www.grapeandgranary.com
info@grapeandgranary.com

GrogTa?
www.grogtag
support@grogtag com

gh Gravity ...

461-2605

www highgravitybrew.com
store@highgravitybrew.com

Hobb Eevera e Equipment...
951-676-233 9
WWW. mmxbrew com
john@minibrew.com

Home Brewel i
1-800-321-2739 aR%W)
www.homebrewery.com
brewery@homebrewery.com

Homebrew Heaven
1-800-850-2739 or 425-355-8865
www.homebrewheaven.com
info@homebrewheaven.com

HomeBrewStuff.co

1-888-684-B881 or 5A1-830-0100

www.HomeBrewStuff.com
info@HomeBrewStuff.com

Jet Carbo
231 -935-455

éetcarboy com
m\ke antonco.com

Kegs.com Lid. dba SABCO....................

419-531-5347
www.brew-magic.com

Keystone Homebrew Supply ..................

215-855-0100
www.keystonehomebrew.com
info@keystonehomebrew.com

Lallemand Inc..

WWW. Lal\emandBrewmg com

homebrewing@lallemand.com

Larry’'s Erewmg BUPPIY v

1-800-441-2739
www.larrysbrewsupply.com
customerservice@larrysbrewsupply.com

LOGIC, INC. weoooeriiivcroiriesiomsiossesiiesaiiesessossvenis

608-658-2866
www.ecologiccleansers.com
info@ecologiccleansers.com
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Mark’s Ke
503-806-411
www.kegwasher.com

mark@kegwasher.com

Washer ... 48

Midwest Homebrewing

& Winemaking Supplies... ...Cover Il
1-888-449-2739
www.midwastsupplies.com/maibock
info@midwestsupplies.com

Monster Brewmg Hardware LLC.......... 70

678-350-17;
WWW. _monsterbrewmghardware.com
firancis@monsterbrewinghardware.com

MoreBeer! & MoreWine! ........................18
1-800-600-0083

www.morebeer.com

sales@morebeer.com

My Own Labels...........c.ccivviniinninininnn 17
www. myownlabels. com’
info@myownlabels.com

NorCal Brewin
530-243-BEER (23
www.norcalbrewingsolutions.com
sales@norcalbrewingsolutions.com

Northern Brewer, LLC..............ccovnns
1-800-681-2739
www.northernbrewer.com/byo
info@northernbrewer.com

)E‘:olutions e
Cover Il

Polar Ware Company..........cceceevennennnnn 23
1-800-319-9493
www.polarware.com

Qualit Wnne and Ale Supply .................44
574- 29!!

WWW. HomeBrewIt com

info@HomeBrawlt.com

Bebel BréewWer ... w122
615-859-2188

www.rebelbrewer.com

info@rebelbrewer.com

Ruby Street Brewmg LEG: o 69
970-673-RUBY (7829)
www.rubystreetbrewing.com
questions@rubystreetbrewing.com

Seven Bridges Co-op

Organic Homebrewing Supplies............74
1-800-768-4409

WWW.Dreworganic.com

Tbridges@breworganic.com

St. Louis Wine & Beermaking LLC ....... 64
636-230-8277

www.wineandbeermaking.com
info@wineandbeermaking.com

Tap Beards,; INC.wvanannmsanansga B2
512-394-7955

www. TapBoards.com

contact@tapboards.com

UC Davis Extension ... 44
1-800-752-0881

www.extension.ucdavis.edu/brew
extension@ucdavis.edu

The Vintage Shop ..o £
604-590-19T1

www.thevintageshop.ca

info@thevintageshop.ca

White Labs Pure Yeast

& Fermentation.................. 7 & Recipe Cards
1-888-5-YEAST-5

www.whitelabs.com

info@whitelabs.com

William’s Brewing ..., 32 848
1-800-758-6025

www.williamsbrewing.com
service@williamsbrewing.com

WineMaker International

Amateur Wine Competition ............ccu.e. 65
802-362-3981
www.winemakermag.com/competition
competition@winemakermag.com

Wyeast Laboratories, Inc. -
100% Pure Liquid Cultures.............
541-354-1335

www.wyeastlab.com
customerservice@wyeastlab.com
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ALABAMA

Deep South

Brewing Supply

1283 Newell Pkwy

Montgomery 36110

(334) 260-0148
www.DeepSouthBrew.com
email: info@deepsouthbrew.com
Serving Central Alabama and
Beyond.

Werner’s Trading
Company

1115 Fourth St. SW
Cullman 1-800-965-8796
www.wernerstradingco.com
The Unusual Store.

The Wine Smith

6800 A Moffett Rd. (US Hwy. 98)
Mobile 36618 (251) 645-5554
e-mail: winesmith@bellsouth.net
www.thewinesmith.biz

Serving Central Gulf Coast
Homebrewers

ARIZONA

Brew Your Own
Brew and Wine

525 East Baseline Rd., Ste 108
Gilbert 85233

(480) 497-0011
www.brewyourownbrew.com
Where the art of homebrewing
starts.

Brew Your Own

Brew and Wine

2564 N. Campbell Ave., Suite 106
Tucson 85719

(520) 322-5049 or 1-888-322-5049
www.brewyourownbrew.com
Where the art of homebrewing
starts.

Brewers Connection
1435 E. University Drive, #8103
Tempe 85821

(480) 449-3720
ami@brewersconnection.com
www.brewersconnection.com
Arizona’s oldest homebrew store.
Full service 7 days a week.

Brewers Connection
4500 E. Speedway Blvd. #38
Tucson 85711

(520) 881-0255
www.hrewersconnection.com
Arizona’s oldest homebrew store.
Full service 7 days a week!

Mile Hi

Brewing Supplies

125 N. Cortez St.

Prescott 86301 (928) 237-9029
www.milehibrewingsupplies.com
We have the best selection of
beer, wine, spirits and cheese
making equipment and supplies
and an unmatched commitment
to customer service!

What Ale’s Ya
6363 West Bell Road
Glendale

(623) 486-8016
www.whatalesya.com
Great selection of beer &
wine making supplies.

ARKANSAS

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

The Home Brewery
455 E. Township St.

Fayetteville

1-800-618-9474
homebrewery@arkansasusa.com
www.thehomehrewery.com

For all your beer & wine making
needs.

CALIFORNIA

Addison Homebrew
Provisions

1328 E. Orangethorpe Ave.
Fullerton 92831

(714) 752-8446
www.homebrewprovisions.com
Beer, Wine & Mead.

Free brewing demos, club &
message board.

Bear Valley Hydroponics
& Homebrewing

17455 Bear Valley Rd.

Hesperia 92345

(760) 949-3400

fax: (760) 948-6725
info@bvhydro.com

Excellent customer service and
selection whether you grow or
brew your own or both. Open 7
days a week.

The Beverage
People, Inc.

1845 Piner Road, Suite D
Santa Rosa

1-800-544-1867
www.thebeveragepeople.com
Fast Shipping, Great Service,
Cheesemaking too!

Brew Ferment Distill
3527 Broadway, Suite A
Sacramento 95817

(916) 476-5034
tim@brewfermentdistill.com
www.brewfermentdistill.com
“Promoting the Slow Drink
Movement, One Boitle at a
Time.” Stop in for all your
brewing needs.

Culver City Home
Brewing Supply

4358 1/2 Sepulveda Blvd.

Gulver Gity 90230

(310) 397-3453
www.brewsupply.com

Mon-Sat 11am-7pm, Sun Noon-4
Full supply of extracts, malts &
hops. Personal service you can't
get online.

Doc’s Cellar

855 Capitolio Way, Ste. #2
San Luis Obispo

(805) 781-9974
www.docscellar.com

Eagle Rock Home
Brewing Supply

4981 Eagle Rock Blvd.

Los Angeles 90041
www.brewsupply.com

Mon-Sat 11am-7pm, Sun Noon-4
Fully Supply of extracts, malts &
hops. Personal service you can't
get online.

Fermentation Solutions
2507 Winchester Blvd.

Campbell 95008

(408) 871-1400
www.fermentationsolutions.com
Full line of ingredients and
equipment for beer, wine,
cheese, mead, soda, vinegar and
more!

Home Brew Shop

1570 Nord Ave.

Chico 95926

(530) 342-3768

email: homebrushop@yahoo.com
www.chicohomebrewshop.com
Years of experience, advice
always free!

Hop Tech Home
Brewing Supplies

6398 Dougherty Rd. Ste #7
Dublin 94568

1-800-DRY-HOPS
www.hoptech.com

Owned by people who are pas-
sionate about beer! With over 50
Hops, 60 Grains, White Labs,
Wyeast & a large selection of dry
yeast, online & in-house. We
carry a large selection for beer &
wine making.

MoreBeer! &
MoreWine!

995 Detroit Ave., Unit G

Concord 94518

(925) 771-7107

fax: (925) 671-4978
concordshowroom@moreflavor.com
Www.morebeer.com

Showrooms also in Los Alfos
and Riverside.

Murrieta Homebrew
Emporium

38750 Sky Canyon Dr., Ste A
Murrieta 92563

(951) 600-0008

toll-free: 888-502-BEER
www.murrietahomebrew.com
Riverside County’s Newest Full
Serve Homebrew and Wine
Making Supply Store! Taking
orders online now! Free shipping
on orders over $100. Free
monthly demonstrations.

NorCal Brewing
Solutions

1768 Churn Creek Rd.

Redding 96002

(530) 243-BEER (2337) or

(530) 221-WINE (9463)
www.norcalbrewingsolutions.com
Full line of beer, wine & distilling
supplies, hardware and custom
made equipment including the
world famous “Jaybird” family of
false hottoms.

Original Home

Brew Outlet

5528 Auburn Blvd., #1
Sacramento (916) 348-6322
Check us out on the Web at
www.ehomebrew.com

O’Shea Brewing
Company

28142 Camino Capistrano
Laguna Niguel

(949) 364-4440
www.osheabrewing.com
Southern California’s Oldest &
Largest Homebrew Store! Large
inventory of hard to find bottled
& kegged beer.

Seven Bridges Co-op
Organic Homebrewing
Supplies

325 A. River St.

Santa Cruz 95060
1-800-768-4409 fax: (831) 466-9844
www.breworganic.com

Certified Organic Brewing
Ingredients.

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.

Valley Brewers

515 Fourth Place

Solvang 93463

(805) 325-6320
www.valleybrewers.com
Serving Santa Barbara County
with a full-service homebrew
and winemaking store.
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COLORADO

Beer and Wine
at Home

1325 W. 121st. Ave.
Westminster

(720) 872-9463
www.beerathome.com

Beer at Home

4393 South Broadway

Englewood

(303) 789-3676 or 1-800-789-3677
www.heerathome.com

Since 1994, Denver Area’s

Oldest Homebrew Shop. Come
See Why.

The Brew Hut

15120 East Hampden Ave.
Aurora

(303) 680-8898
www.thebrewhut.com

Beer, Wine, Mead, Soda,
Cheese, Draft & GO refills —
WE HAVE IT ALL!

Hops & Berries

(S. Fort Collins)

1833 E. Harmony Rd., Unit 16
Fort Collins 80528

(970) 493-2484
www.hopsandberries.com

Visit us in Old Town and our new
South Fort Collins location.
Everything you need to make your
own beer, wine, soda, cheese and
more at home!

Hops & Berries

(Old Town)

125 Remington St.

Fort Gollins 80524

(970) 493-2484
www.hopsandberries.com

Visit us in Old Town and our new
South Fort Collins location.
Everything you need to make your
own beer, wine, soda, cheese and
maore at home!

Juice of the Barley

2961 29th Street

Greeley 80634

(970) 515-6326
juiceofthebarley.net
juiceofthebarley.noco@gmail.com
We help create beer geeks!
Northern Colorado’s newest
source for home brewing supplies,
parts and accessories.

Lil’ Ole’ Winemaker

516 Main Street

Grand Junction 81501

(970) 242-3754

Serving Colorado & Utah brewers
since 1978

Wine or Wort Home
Brew Supply

150 Cooley Mesa Rd.

(next to Costco)

Gypsum 81637

(970) 524-BEER (2337)
www.wineorwort.com

Beer and Wine making supplies
for the novice to the advanced
brewer.

CONNECTICUT

Beer & Wine Makers
Warehouse

290 Murphy Road

Hartford 06114

(860) 247-BWMW (2969)
e-mail: info@bwmwct.com
www.bwmwect.com

Area’s largest selection of beer &
winemaking supplies. Visit our
3000 sq ft facility with demo area,
grain crushing and free beer &
wine making classes with equip-
ment kits.

Brew & Wine Hobby
Now Full Service!

Area’s widest selection of beer
making supplies, kits & equipment
12 Cedar Street

East Hartford 06108

(860) 528-0592 or
1-800-352-4238
www.hrew-wine.com

Always fresh ingredients in stock!
We now have a Pick Your Own
grain room!

Maltose Express

246 Main St. (Route 25)

Monroe 06468

In CT.: (203) 452-7332

Out of State: 1-800-MALTOSE
www.maltose.com

Connecticut’s largest homebrew &
winemaking supply store. Buy
supplies from the authors of
“CLONEBREWS 2nd edition” and
“BEER CAPTURED”! Top-quality
service since 1990.

Rob’s Home Brew Supply
1 New London Rd, Unit #9
Junction Rte 82 & 85

Salem 06420

(860) 859-3990
robshomebrew@shcglobal.net
www.robshomebrew.com

Stomp N Crush

140 Killingworth Turnpike (Rt 81)
Clinton 06413

(860) 552-4634
www.stompncrush.com

email: info@stompncrush.com
Southern CT's only homebrew
supply store, carrying a full line
of Beer & Wine making supplies
and kits.
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DELAWARE

How Do You Brew?
Shoppes at Louviers

203 Louviers Drive

Newark 19711

(302) 738-7009

fax: (302) 738-5651
joe@howdoyoubrew.com
www.howdoyoubrew.com

Quality Supplies and Ingredients for
the Home Brewer including: Beer,
Wine, Mead, Soft Drink and Kegging.
One of the Mid-Atlantic’s largest and
best-stocked Brew Stores!

Xtreme Brewing
18501 Stamper Dr. (Rte 9)
Lewes

(302) 684-8936

fax: (302) 934-1701
www.xtremehrewing.com
contact@xtremebrewing.com
Make your own great beer or
wine.

FLORIDA

Beer and

Winemaker’s Pantry
9200 66th St. North

Pinellas Park 33782

(727) 546-9117
www.beerandwinemaking.com
Gomplete line of Wine & Beer
making supplies and ingredients.
Huge selection, Mail orders, Great
service. Since 1973.

Southern Homebrew
711 West Canal St.

New Smyrna Beach 32168

(386) 409-9100
info@SouthernHomebrew.com
www.SouthernHomebrew.com
Largest store in Florida! Complete
inventory of Brewer’s Best, True
Brew, Coopers & Mountmellick.
Including a complete stock of
grain, etc and all beer & wine
making supplies & equipment all
at money Saving prices.

Barley & Vine

1445 Rock Quarry Rd., Ste #202
Stockbridge 30281

(770) 507-5998

Email: info@barleyNvine.com
www.BarleyNvine.com

Now selling Import/Craft Beers &
Growlers! Best stocked brew shop
in Metro Atlanta serving all your
fermentation and cheese making
needs. Friendly, knowledgeable
staff will help you with your first
batch or help you design your next
perfect brew. Check out our website
for our specialty clone kits, classes,
events and specials. Competitive
prices/Same Day shipping on most
orders. Located just 1/2 mile off |-
75, exif 224.

Beer & Wine Craft

220 Sandy Springs Circle

Sandy Springs 30328

(404) 252-5606

e-mail: winecraftatl@bellsouth.net
www.winecraftatl.com”

Brew Depot - Home of
Beer Necessities

10595 Qld Alabama Rd. Connector
Alpharetta 30022

(770) 645-1777

fax:(678) 585-0837
877-450-BEER (Toll Free)

e-mail: heernec@aol.com
www.BeerNecessities.com
Georgia’s Largest Brewing Supply
Store. Providing supplies for all
of your Beer & Wine needs.
Complete line of draft dispensing
equipment, COo and hard fo find
keg parts. Award winning Brewer
on staff with Beginning and
Advanced Brew Classes available.
Call or email to enroll.
www.Brew-Depot.com

Brewmasters
Warehouse

2145 Roswell Rd., Suite 320
Marietta 30062

(877) 973-0072

fax: (800) 854-1958
info@brewmasterswarehouse.com
www.brewmasterswarehouse.com
Low Prices & Flat Rate Shipping!

Buford Beer and

Wine Supplies

14 West Main St.

Buford 30518

(770) 831-1195
www.bufordbeerandwinesupplies.com
info@bufordbeerandwinesupplies.com
We carry a comprehensive line of
beer and wine making supplies. If
we don’t have it we will be happy
to make special orders. We keep
over 25 specialty grains on hand.

Just Brew It!

1924 Hwy 85

Joneshoro 30238
1-888-719-4645
www.aardvarkbrewing.com
Atlania’s favorite homebrew shop
since 1993. Great prices with the
most complete line of ingredients
and kegging supplies in the
region. Just 8 miles south of the
perimeter on Georgia hwy 85,

HomeBrew in Paradise
2646-B Kilihau St.

Honolulu 96819

(808) 834-BREW
mike@homebrewinparadise.com
www.homebrewinparadise.com
The Best Homebrew Supply Store
in Hawaii



HomeBrewStuff.com
9165 W. Chinden Blvd., Ste 103
Garden City 83714

(208) 375-2559
www.homebrewstuff.com

“All the Stuff to Brew, For Less!”
Visit us on the web or at our large
Retail Store! Now offering a
selection of over 600 craft beers.

Bev Art Brewer &
Winemaker Supply

10033 S. Western Ave.

Chicago

(773) 233-7579

email: bevart@bevart.com
www.BevArt.com

Mead supplies, grains, liquid
yeast and beer making classes on
premise.

Brew & Grow
(Bolingbrook)

181 W. Crossroads Pkwy., Ste A
Bolingbrook 60440

(630) 771-1410
www.brewandgrow.com

Visit our store for a great selec-
tion of brewing equipment and
supplies. The largest inventory of
organics, hydroponics and plant
lighting in llinofs.

Brew & Grow
(Chicago)

3625 N. Kedzie Ave.

Chicago 60618

(773) 463-7430
www.brewandgrow.com

Visit our store for a great selec-
tion of brewing equipment and
supplies. The largest inventory of
organics, hydroponics and plant
lighting in inois.

Brew & Grow
(Chicago West Loop)
19 S. Morgan St.

Chicago 60607

(312) 243-0005
www.brewandgrow.com

Visit our store for a great selec-
tion of brewing equipment and
supplies. The largest inventory of
organics, hydroponics and plant
lighting in lllinois.

Brew & Grow

(Crystal Lake)

176 W. Terra Cotta Ave., Ste. A
Crystal Lake 60014

(815) 301-4950
www.brewandgrow.com

Visit our store for a great selec-
tion of brewing equipment and
supplies. The largest inventory of
organics, hydroponics and plant
lighting in llinois.

Brew & Grow (Rockford)
3224 S. Alpine Rd.

Rockford 61109

(815) 874-5700
www.brewandgrow.com

Visit our store for a great selec-
tion of brewing equipment and
supplies. The largest inventory of
organics, hydroponics and plant
lighting in linois.

Brew & Grow (Roselle)
359 W. Irving Park Rd.

Roselle 60172 (630) 894-4885
www.brewandgrow.com

Visit our store for a great selec-
tion of brewing equipment and
supplies. The largest inventory of
organics, hydroponics and plant
lighting in lllinois.

Chicagoland
Winemakers Inc.

689 West North Ave.

Elmhurst 60126

Phone: 1-800-226-BREW
info@chicagolandwinemakers.com
www.chicagolandwinemakers.com
Fulf line of beer & wine making
supplies.

Home Brew Shop LTD
225 West Main Street

St. Charles 60174

(630) 377-1338
www.homebrewshopltd.com
Complete line of beer, wine & mead
making supplies, varietal honey.
Draft equipment specialists encom-
passing all kegging needs, line
cleaning service, system instalia-
tion. Classes offered in-store.

Perfect Brewing Supply
619 E. Park Ave.

Libertyville 60048

(847) 816-7055
info@perfectbrewingsupply.com
www.perfectbrewingsupply.com
Providing equipment and ingredi-
ents for all of your hombrewing
needs, a full line of draft beer
equipment and expert staff to
answer your questions.

Somethings Brewn’

401 E. Main Street

Galesburg 61401 (309) 341-4118
www.somethingsbrewn.com
Midwestern Illinois” most com-
plete beer and winemaking shop.

The Brewer’s Art Supply
1425 N. Wells Street

Fort Wayne 46808

(260) 426-7399
brewersartsupply@gmail.com
www.brewingart.com

facebook: BrewersArtSupply

Your Complete STOP Homebrew
Shop! Beer = Wine = Cider « Mead »
Soda Pop.

Butler Winery Inc.

1022 N. College Ave.
Bloomington 47404

(812) 339-7233

e-mail: intown@butlerwinery.com
Southern Indiana’s largest selec-
tion of homebrewing and wine-
making supplies. Excellent cus-
tomer service. Open daily or if
you prefer, shop online at:
butlerwinery.com

Great Fermentations
of Indiana

5127 E. 65th St.

Indianapolis 46220

(317) 257-WINE (9463)
Toll-Free 1-888-463-2739
www.greatfermentations.com
Extensive lines of yeast, hops,
grain and draft supplies.

Quality Wine

and Ale Supply

Store: 108 S. Elkhart Ave.

Mail: 530 E. Lexington Ave. #115
Elkhart 46516

Phone (574) 295-9975

E-mail: info@homebrewit.com
Online: www.homebrewit.com
Quality wine & beer making
supplies for home brewers and
vintners. Secure online ordering.
Fast shipping. Expert advice.
Fully stocked retail store.

Superior Ag Co-op

5015 N. St. Joseph Ave.
Evansville 47720

1-800-398-9214 or (812) 423-6481
CoopCountryCorner@insightBB.com
Beer & Wine. Brew supplier for
Southern Indiana.

Beer Crazy

3908 N.W. Urbandale Dr./100 St.
Des Moines 50322

(515) 331-0587
www.beercrazy.com

We carry specialty beer, and a
full-line of beer & winemaking
supplies!

Bluff Street Brew Haus
372 Bluff Street

Dubuque

(563) 582-5420
jerry@bluffbrewhaus.com
www.bluffbrewhaus.com
Complete line of wine &
beermaking supplies.

Kitchen Wines &

Brew Shop

1804 Waterloo Rd.

Cedar Falls 50613

(319) 266-6173
info@kitchenwines.com
kitchenwines.com

Specializing in home brewing and
wine making supplies and equip-
ment.

Bacchus &
Barleycorn Ltd.

6633 Nieman Road

Shawnee 66203

(913) 962-2501
www.bacchus-barleycorn.com
Your one stop home
fermentation shop!

Homebrew Pro
Shoppe, Inc.

2061 E. Santa Fe

Olathe

(913) 768-1090 or

Toll Free: 1-866-BYD-BREW
Secure online ordering:
www.homebrewproshoppe.com

My Old Kentucky
Homebrew

361 Baxter Ave.

Louisville 40204

(502) 589-3434
www.myoldkentuckyhomebrew.com
Beer & Wine supplies done right.
Stop by and see for yourself.

Winemakers &
Beermakers Supply
9475 Westport Rd.

Louisville 40241

(502) 425-1692
www.winebeersupply.com
Complete Beermaking &
Winemaking Supplies. Premium
Mait from Briess & Muntons.
Superior Grade of Wine Juices.
Family Owned Store Since 1972.

LOUISIANA

Brewstock

3800 Dryades St.

New Orleans 70115

(504) 208-2788
www.brewstock.com

e-mail: aaron@brewstock.com
The Largest Selection of
Homebrewing Supplies in
Louisianal

Maine Brewing Supply
542 Forest Ave.

Portland

(207) 791-BREW (2739)
www.BrewBrewBrew.com

From beginner to expert, we are
your one stop shop for all your
brewing supplies. Friendly and
informative personal service.
Conveniently located next to The
Great Lost Bear.

BYO.COM March-April 2013 81

AdO1LOddId M\3Idda3dNOoOH



ECTORY

HOMEBREW DI

MARYLAND

Annapolis Home Brew
836 Ritchie Hwy., Suite 19
Severna Park 21146

(800) 279-7556
www.annapolishomebrew.com
Friendly and informative person-
al service; Online ordering.

Cheers!

1324 South Salishury Blvd.
Salisbury 21801

(410) 742-8199

fax: (410) 860-4771
cheersshy.wordpress.com

We sell Beer, Wine, Cigars and
Supplies for the Home Brewer
and Home Vintner!

The Flying Barrel

1781 North Market St.

Frederick

(301) 663-4491

fax: (301) 663-6195
www.flyingharrel.com
Maryland’s 1st Brew-0On-
Premise; winemaking and home-
brewing supplies!

Maryland Homebrew
6770 Dak Hall Lane, #108
Columbia 21045
1-888-BREWNOW
www.mdhb.com

6,750 square feet of all your
beer, wine & cheesemaking
needs. We ship everywhere!

MASSACHUSETTS

Beer and

Wine Hobby, Inc.

155 New Boston St., Unit T
Woburn 01801
1-800-523-5423

e-mail: bwhinfo@beer-wine.com
Web site: www.beer-wine.com
Brew on YOUR Premise™

One stop shopping for the most
discriminating beginner &
advanced beer & wine crafter.

Modern Homebrew
Emporium

2304 Massachusetts Ave.
Cambridge 02140

(617) 498-0400

fax: (617) 498-0444
www.modernhbrewer.com

email: mhe@beerbrew.com

The freshest supplies and equip-
ment to make beer, wine, cheese
and tea, as well as bottles,
honey, herbs and spices, books,
labels, kegging equipment and
much more. Open 7 days a
week. Since 1991.

NFG Homebrew
Supplies

72 Summer St.

Leominster

(978) 840-1955

Toll Free: 1-866-559-1955
www.nfghomebrew.com
nfghrew@aol.com

New England’s Biggest Little
Homebrew Store!!! With our
personalized service, we offer a
wide variely of the finest ingredi-
ents for beer and wine making at
GREAT PRICES!! Since 1995.

South Weymouth
Homebrew Emporium
58 Randolph Strest

South Weymouth
1-800-462-7397
www.beerbrew.com

email: sshe@beerbrew.com

Visit 7,000 square feet of space
devoted to the freshest supplies
and equipment to make beer,
wine, cheese, and tea, as well as
bottles, honey, herbs and spices,
books, labels, kegging equip-
ment and much more. Open 7
days a week.

West Boyiston
Homebrew Emporium
Causeway Mall, Rt. 12

West Boylston

(508) 835-3374
www.whhomebrew.com

email: whhe@beerbrew.com

The freshest supplies and equip-
ment to make beer, wine, cheese
and tea, as well as bottles,
honey, herbs and spices, books,
labels, kegging equipment and
much more. Open 7 days a
week. Since 1999.

The Witches Brew, Inc.
12 Maple Ave.

Foxborough 02035

(508) 543-0433
steve@thewitcheshrew.com
www.thewitcheshrew.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
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Bad Teacher

Brewing Supply

“Those who can, BREW”

1331 S. Airport Rd.

Traverse GCity 49686

(231) 632-BREW (2739)
www.badteacherbrewing.com
Providing beer and wine making
equipment and ingredients to
beginners and experts alike by
offering free classes, information
and quality products.

Bell’s General Store
355 E. Kalamazoo Ave.
Kalamazoo 49007

(269) 382-5712
www.bellsbeer.com

Visit us next door to Bell’s
Eccentric Café or online at
www.bellsbeer.com

Brew Gadgets

Store: 328 S. Lincoln Ave.

Mail: PO Box 125

Lakeview 48850

Online: www.BrewGadgets.com
E-mail: edw@BrewGadgets.com
Gall us on our Dime @

(866) 591-8247

Quality beer and wine making
supplies. Secure online ordering
and retail store. Great! Prices
and personalized service.

Brewers Edge
Homebrew Supply, LLC
650 Riley Street, Suite E

Holland 49424

(616) 399-0017
www.brewersedgehomehrew.com
email: brewersedge@gmail.com
Your Local Homebrewing &
Winemaking Supply Shop...get
the Edge!

Brewingworid

5919 Chicago Rd.

Warren 48092

(586) 264-2351

Brew on Premise, Microbrewery,
Homebrewing & Winemaking
Supplies
www.brewingworld.com
www.kbrewery.com

Cap ‘n’ Cork
Homebrew Supplies
16812 - 21 Mile Road
Macomb Twp.

(586) 286-5202

fax: (586) 286-5133
info@capncorkhomebrew.com
www.capncorkhomebrew.com
Wyeast, White Labs, Hops &
Buik Grains!

Eastern Shores
Brewing Supplies

510 Pine Street

Port Huron 48060

(810) 985-3757
www.easternshoresbrewing.com
Your home-brew connection.
Large selection of grains, hops,
yeast and brewing and kegging
equipment.

Mainstreet Brew
Shoppe

307 Grand River Ave.

Howell 48843

(517) 376-6978
mainstreethrewshoppe.com
Full service beer and wine mak-
ing supply store in downtown
Howell.

The Red Salamander
902 E. Saginaw Hwy.

Grand Ledge 48837

(517) 627-2012
www.theredsalamander.com
Check us out on Facebook!

Siciliano’s Market

2840 Lake Michigan Dr. N.W.
Grand Rapids 49504

(616) 453-0674 fax: (616) 453-9687
e-mail: sici@shcglabal.net
www.sicilianosmkt.com

The largest selection of beer and
wine making supplies in west
Michigan. Now selling beer &
wine making supplies online.

MINNESOTA

Midwest Homebrewing
& Winemaking Supplies
5825 Excelsior Blvd.

Minneapolis 55416
1-888-449-2739
www.MidwestSupplies.com

The Ultimate Resource for
Homebrewing & Winemaking

Still-H50, Inc.

14375 N. 60th St.

Stillwater 55082

(651) 351-2822
www.still-h20.com

Our grains, hops and yeast are on
a mission to make your beer bet-
ter! Wine and sada making ingre-
dients and supplies available too.
Locally owned/Family operated.

Brew Ha Ha
Homebrew Supply

4800 I-55 North Suite 17A
Jackson 39206

(601) 362-0201
mac@hbrewhahasupply.com
Brewhahasupply.com
Mississippi’s finest store carrying
homebrewing, winemaking and
cheesemaking supplies, located in
Lefleur’s Gallery Shopping Center.
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Party Creations

345 Rokeby Rd.

Red Hook 12571

(845) 758-0661
www.partycreations.net
Everything for making beer and
wine.

Saratoga Zymurgist
112 Excelsior Ave.

Saratoga Springs 12866

(518) 580-9785

email: oosh@verizon.net
www.SaratogaZ.com

Now serving Adirondack Park,
lower Vermont and Saratoga
Springs area with supplies for
beer and wine making. “Home to
all your fermentation needs”

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

37 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
Expert staff & friendly service.
Your hub for homebrewing since
1983.

Asheville Brewers
Supply

712-B Merrimon Ave

Asheville 28804

(828) 285-0515
www.ashevillebrewers.com

The South’s Finest Since 1994!

Atlantic Brew Supply
3709 Neil St.

Raleigh 27607

(919) 400-9087
orders@atlantichrewsupply.com
www.atlanticbrewsupply.com

All you need to make quality craft
beer on a budget.

Beer & Wine
Hobbies, Int’l

4450 South Blvd.

Charlotte 28209

Advice Line: (704) 825-8400
Order Line: 1-800-365-2739
www.ebrew.com

Large inventory, homebrewed
beer making systems, quality
equipment, fresh ingredients,
expert advice, fast service and all
at reasonable prices.

Beer & Wine

Hobbies, Int’l

168-S Norman Station Blvd.
Mooresville 28117

Voice Line: (704) 527-2337

Fax Line: (704) 522-6427
www.ebrew.com

Large inventory, over 150 recipe
packages, home brewing and wine
making systems, quality equip-
ment, fresh ingredients, expert
advice, and reasonable prices.

The Grape and Granary
915 Home Ave.

Akron 44310

800) 695-9870
www.grapeandgranary.com
Complete Brewing & Winemaking
Store.

Home Brew Ohio

3708 Columbus Ave. #6
Sandusky 44870

(419) 502-9019
www.homebrewohio.com

email: mike@homebrewohio.com
Offering a full range of homebrew
supplies.

The Hops Shack
1687 Marion Rd.

Bucyrus 44820

(419) 617-7770
www.hopsshack.com

Your One-Stop Hops Shop!

Label Peelers Beer &
Wine Making Supplies
137 East Ave., Suite 34
Tallmadge 44278

Toll Free: (877) 752-9997

(330) 677-1687

fax: (330) 678-6400
info@lahelpeelers.com
www.labelpeelers.com
Specializing in winemaking /
fromebrew supplies & equipment.
Free monthly classes.

Listermann Mfg. Co.
1621 Dana Ave.

Cincinnati 45207

(513) 731-1130

fax: (513) 731-3938
www.listermann.com

Beer, wine and cheesemaking
equipment and supplies. Tasting
Room now Open!

Miami Valley
BrewTensils

2617 South Smithville Rd.
Dayton 45420

(937) 252-4724
www.brewtensils.com

email: darren@schwartzbeer.com
Next door to Belmont Party
Supply. Redesigned online store
@ www.brewtensils.com. All your
beer, wine & cheese supplies.
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Paradise Brewing
Supplies

7766 Beechmont Ave.

Cincinnati  (513) 232-7271
www.paradisebrewingsupplies.com
Mention This Ad And Get a Cool
Prize. The Brew Dogz Are Waiting
io See You!

Shrivers Pharmacy

406 Brighton Blvd.

Zanesville 43701

1-800-845-0560 fax: (740) 452-1874
shriversheerwinesupplies@yahoo.com
www.shriversbeerwinesupply.com
Large selection of beer &
winemaking supplies.

Titgemeier’s Inc.

701 Western Ave.

Toledo 43609

(419) 243-3731 fax: (419) 243-2097
e-mail: titgemeiers@hotmail.com
www.titgemeiers.com

An empty fermenter is a lost
opportunity — Order Today!

OKLAHOMA

The Brew Shop

3624 N. Pennsylvania Ave.
Oklahoma City 73112

(405) 528-5193
brewshop@juno.com
www.thebrewshopokc.com
Oklahoma City’s premier supplier
of home brewing and wine mak-
ing supplies. Serving homebrew-
ers for over 17 years! We ship
nationwide.

High Gravity

7142 S. Memorial Drive

Tulsa 74133 (918) 461-2605
store@highgravitybrew.com
www.highgravitybrew.com

Turn it up to Eleven! Save money.
Brew electric.

Learn to Brew, LLC
2307 South Interstate

35 Frontage Rd.

Moore 73160

(405) 793-BEER (2337)
info@learntobrew.com
www.learntobrew.com

Learn To Brew is run by a
professionally trained brewer and
offers a complete line of beer, wine,
and draft dispense products and
equipment and also offers beer
and wine classes for all levels.

Above the Rest
Homebrewing Supplies
11945 SW Pacific Hwy, Ste. #235
Tigard 97223

(503) 968-2736 fax: (503) 639-8265
atrhomebrewing@gmail.com
www.abovetheresthomebrewing.com
Serving Beer & Wine Makers
since 1993.

Brew Brothers
Homebrew Products, LLC
2020 NW Aloclek Dr., Ste 107
Hillsboro (Aloha area) 97124
Toll-free: (888) 528-8443
info@brewbrothers.biz
www.brewbrothers.hiz

Pay less, brew more!

Hugest selection of grain, any-
where. “Come join the family!!!”

F.H. Steinbart Co.
234 SE 12th Ave

Portland 97214

(503) 232-8793

fax: (503) 238-1649

g-mail: info@thsteinbart.com
www.fhsteinbart.com
Brewing and Wine making
supplies since 1918!

Falling Sky Brewshop
(formerly Valley Vintner
& Brewer)

30 East 13th Ave.

Eugene 97401

(541) 484-3322
www.brewabeer.com

email: ordering@brewabeer.com
Oregon’s premier, full-service
homebrew shop, featuring
unmatched selection of whole
hops and organically grown
ingredients.

Grains Beans & Things
820 Crater Lake Ave., Suite 113
Medford 97504

(541) 499-6777
Www.grains-n-heans.com

email: sales@grains-n-heans.com
Largest homebrew and winemak-
ing supplier in Southern Oregon.
We feature Wine, Beer, Mead,
Soda and Cheese making supplies
and equipment. Home coffee
roasting supplies and green cof-
fee beans from around the world.
Best of all - Great Customer
Service!

Homebrew Exchange
6550 N. Interstate

Portland 97217

(503) 286-0343
info@homebrewexchange.net
www.homebrewexchange.net
New warehouse location, same
great customer service. Check
out our large sefection of home-
brew and DIY supplies.

The Hoppy Brewer
328 North Main

Gresham 97030

(503) 328-8474
thehoppybrewer@gmail.com
OregonsHoppyPlace.com
Homebrewing Supplies, Draft
Equipment, Bottle Shop &
Tap Room.



Let’s Brew

8235 SE Stark St.

Portland 97216

(503) 256-0205

fax: (503) 256-0218

email: kim@letshrew.net
www.letshrew.net

Since 1996. Beer-Wine-Kegging
supplies-Cheese kits. Brew on
Premise - 5 & 12 gallon batches.
Free beer samples that were
brewed here!

Mainbrew

23596 NW Clara Lane
Hillshoro 97124

(503) 648-4254
www.mainbrew.com

Since 1991 providing excellent
customer service and serving
only top quality ingredients.

The Thyme Garden
Herb Company

20546 Alsea Highway

Alsea 97324

1-800-487-8670

Visit us at: www.thymegarden.com
Email: herbs@thymegarden.com
Growing organic hop rhizomes
and rooted cuttings for 24 years.
Over 20 varieties of hop rhi-
zomes, extra large and rooted rhi-
zomes. Wholgsale by phone only.
Also dried cones and pellets.

PENNSYLVANIA

Beer Solutions

507 Blackman St.

Wilkes-Barre 18702

(570) 825-5509

email: sacz@ptd.net
www.beersolutionsinc.com
Complete line of supplies. We
specialize in kegging equipment
with kegs, parts & we fill CO, &
Nitrogen tanks. 3 Blocks from Rt.
1-81.

Country Wines

3333 Babcock Blvd., Suite 2
Pittsburgh 15237

(412) 366-0151 or

Orders toll free (866) 880-7404
www.countrywines.com
Manufacturer of Super Ferment®
complete yeast nutrient/energizer,
Yeast Bank®, and the Country
Wines Acid test kit. Wholesale
inquiries invited. Visit us or order
online.

Homebrew4less.com
890 Lincoln Way West (RT 30)
Chambershurg 17202

(717) 504-8534
www.Homebrew4Less.com

Full line of homebrew and wine
supplies and equipment.

Keystone

Homebrew Supply

599 Main St.

Bethlehem 18018

(610) 997-0911
sales@keystonehomehbrew.com
www.keystonehomebrew.com
Your source for everything beer
and wine!

Keystone

Homebrew Supply
435 Doylestown Rd. (Rte. 202)
Montgomeryville 18936

(215) 855-0100
sales@keystonehomebrew.com
Where Homebrewing Dreams
Come True
www.keystonehomebrew.com

Lancaster Homebrew
1944 Lincoln Highway E
Lancaster 17602

(717) 517-8785
www.lancasterhomebrew.com
info@lancasterhomebrew.com
Your source for all your beer
brewing and wine making needs!

Porter House

Brew Shop, LLC

1284 Perry Highway

Portersville 16051

(just north of Pittsburgh)

(724) 368-9771
www.porterhousebrewshop.com
Offering home-town customer
service and quality products at a
fair price. Large selection of
home brewing, winemaking and
kegging supplies. Now offering
Winexpert Kits!

Ruffled Wine

& Brewing Supplies

616 Allegheny River Blvd.
Oakmont 15139

(412) 828-7412
www.ruffledhomebrewing.com
Carrying a full line of quality kits,
grains, hops, yeast & equipment.
Also serving all your winemaking
needs. Stop by or check us out
online. Gift Cards Available!

Scotzin Brothers

65 N. Fifth St.

Lemoyne 17043

(717) 737-0483 or 1-800-791-1464
www.scotzinbros.com

Open 7 days! M-F 10am-6pm,

Sat 10am-5pm, Sun Noon-5pm.
Central PA's Largest IN-STORE
Inventory!

South Hills Brewing -
Greentree

2212 Noblestown Rd.

Pittsburgh 15205 (412) 937-0773
www.southhillsbrewing.com
Specialty grains available by the
ounce on our new website. 3,000
square foot showroom with
expanded line of beer equipment.

South Hills Brewing -
Monroeville

2526 Mosside Blvd.
Maonroeville 15146

(412) 374-1240
www.southhillsbrewing.com
Located within minutes of
Interstate 376, Rt 22, and the
Pennsylvania Turnpike fo serve
our customers east of Pittsburgh.
Visit us or order online.

Weak Knee Home
Brew Supply

North End Shopping Center,

1300 N. Charlotte St.

Pottstown 19464

(610) 327-1450

fax: (610) 327-1451
www.weakkneehomebrew.com
BEER and WINE making supplies,
varieties of HONEY; GRAPES &
JUICES in season; KEGERATORS,
equipment & service;, monthly
classes and our unique TASTING
BAR.

Wet Your Whistle

Corner of 12th & Walnut Sts.
1136 Federal Street

Lebanon 17042

(717) 274-2424
www.wetyourwhistle.net
cheryl@wetyourwhistle.net

Find us on Facebook/Twitter
Providing excellent service seven
days a week! Carrying a full line
of beer and wine making ingredi-
ents and equipment.

Windy Hill

Wine Making

10998 Perry Highway

Meadville 16335

(814) 337-6871
www.windyhillwine.net

Northwest PA's beer and wine
making store.

Hours: Tues - Fri 9am-6pm

Sat 9am-4pm, Closed Sun & Mon

Wine & Beer
Emporium

100 Ridge Rd. #27

Chadds Ford 19317

(610) 558-BEER (2337)
winebeeremporium@aol.com
www.winebeeremporium.com
We carry a complete line of beer
& winemaking supplies, honeys,
cigars and more! Call for direc-
tions, please don't follow your
GPS or online directions.

Wine Barley & Hops
Homebrew Supply

248 Bustleton Pike

Feasterville 19053

(215) 322-4780
info@winebarleyandhops.com
www.winebarleyandhops.com
Your source for premium beer &
wine making supplies, plus
knowledgeable advice.
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RHODE ISLAND

Blackstone Valley
Brewing Supplies

407 Park Ave.

Woonsocket

(401) 765-3830
www.blackstonevalleybrewing.com
Quality Products and
Personalized Service!

SOUTH CAROLINA

Bet-Mar Liquid

Hobby Shop

736-F Saint Andrews Rd.
Columbia 29210

(803) 798-2033 or
1-800-882-7713
www.liquidhobby.com

Providing unmatched Value,
Service & Quality to you for over
42 years!

Keg Cowboy

108 E. Main St.

Lexington 29072

(281) 772-2070
www.kegcowboy.com

Covering all your draft and keg-
ging needs and wants. We also
now carry homebrew supplies,
C05 gas and organic ingredients.
Visit our website or stop by our
showroom in Lexington.

SOUTH DAKOTA

GoodSpirits Fine

Wine & Liquor

3300 S. Minnesota Ave.

Sioux Falls 57105

(605) 339-1500

www.gsfw.com

Largest selection in South Dakota
for the home brewer and wine-
maker. We are located in the
Taylor's Pantry Building on the
corner of 41st & Minnesota Ave.

TENNESSEE

All Seasons Gardening
& Brewing Supply

924 8th Ave. South

Nashville 37203
1-800-790-2188

fax: (615) 214-5468

local: (615) 214-5465
www.allseasonsnashville.com
Visit Our Store or Shop Online.
Nashville’s Largest Homebrew
Supplier!

TEXAS

Austin Homebrew Supply
9129 Metric Blvd.

Austin 78758

1-800-890-BREW or

(512) 300-BREW
www.austinhomebrew.com

Huge online catalog!
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Black Hawk

Brewing Supply

582 E. Central Texas Expressway
Harker Heights 76548

(254) 393-0491
www.blackhawkbrewing.com
blackhawkbrewing@hotmail.com
Your homebrewing headguarters
in the Ft. Hood area. Supplies to
make beer, wine, cheese, cider &
mead. Also great gifts & T-shirts.
Find us on Facebook!

Dallas Home Brew a
division of The Wine
Maker’s Toy Store

1500 North Interstate 35E, Ste 116
Carrollton 75006

(866) 417-1114
www.finevinewines.com

Dallas’ largest home brew supply
store.

DeFalco’s Home Wine
and Beer Supplies

9223 Stella Link

Houston 77025

(713) 668-9440 fax: (713) 668-8856
www.defalcos.com

Check us out on-line!

Home Brew Party

15150 Nacogdoches Rd., Ste 130
San Antonio 78247

(210) 650-9070
info@homebrewparty.com
www.homebrewparty.com

Beer and wine making classes
and supplies.

Home Brew Party
8407 Bandera Rd., Ste 103
San Antonio 78250

(210) 520-2282
info@homebrewparty.com
www.homebrewparty.com
Beer, wine and cheese making
supplies.

Homebrew
Headquarters

300 N. Coit Rd., Suite 134
Richardson 75080

(972) 234-4411 or 1-800-966-4144
www.homebrewhg.com

Proudly serving the Dallas area
for 30+ years!

Pappy’s HomeBrew
3334 0Id Goliad Rd.

Victoria 77905

(361) 576-1077
www.Pappyshomebrew.com
Register for Monthly Drawing.

Stubby’s Texas
Brewing Inc.

5200 Airport Freeway, Ste. B
Haltom City 76117

(682) 647-1267
www.texashrewinginc.com
info@texasbrewinginc.com

Your local home brew store with
on-line store prices.

UTAH

The Beer Nut

1200 S. State

Salt Lake City 84111
(888) 825-4697

fax: (801) 531-8605
www.beernut.com

“Make Beer not Bombs"™

Salt City Brew Supply
750 E. Fort Union Blvd.

Midvale 84047

(801) 849-0955
www.saltcitybrewsupply.com

Salt Lake valley’s newest Home
Brew Supply Store that feels like
it has been around for genera-
tions.

VERMONT

Brewfest Beverage Co.
199 Main St.

Ludlow 05149

(802) 228-4261
www.brewfestbeverage.com
Supplying equipment & ingredi-
ents for all your homebrewing
needs. Largest selection of craft
beer in the area. Growlers poured
daily! “We’re hoppy to serve
you!”

South Royalton Market
222 Chelsea St.

South Royalton 05068

(802) 763-2400
www.soromarket.com

Serving all levels of brewers from
beginner to expert. Best selection
of ingredients, equipment and
advice in the Upper Valley, and
home of The Guru!

VIRGINIA

Blue Ridge
Hydroponics & Home
Brewing Co.

5327 D Williamson Rd.

Roanoke 24012

(540) 265-2483
www.blueridgehydroponics.com
Hours: Mon-Sat 11am - 6pm and
Sunday 10am - 2pm.

Fermentation Trap, Inc.
6420 Seminole Trail

Seminole Place Plaza #12
Barboursville 22923

(434) 985-2192 fax: (434) 985-2212
questions@fermentationtrap.com
www.fermentationtrap.com

HomeBrewUSA

96 West Mercury Blvd.

Hampton 23669

(757) 788-8001
www.homebrewusa.com

Largest Selection of Beer & Wine
Making Supplies & Equipment in
Southeastern Virginia!
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HomeBrewUSA

5802 E. Virginia Beach Blvd., #115
JANAF Shopping Plaza

Norfolk 23502

1-888-459-BREW or

(757) 459-2739
www.homebrewusa.com

Largest Selection of Beer & Wine
Making Supplies & Equipment in
Southeastern Virginia!

Jay’s Brewing Supplies
9790 Center St.

Manassas 20110

(703) 543-2663
WWw.jayshrewing.com

email: info@jayshrewing.com
No matter if you're a novice or
advanced brewer, we have what
you need. Setting the standard
for brewing supplies & ingredi-
ents at competitive prices.

myLHBS (my Local
Home Brew Shop)
6201 Leesburg Pike #3

Falls Church

(703) 241-3874
www.myLHBS.com

All the basics plus unique and
hard-to-find Belgian and other
specialty ingredients.

Original Gravity

6920 Lakeside Ave. Suite D
Richmond 23228

(804) 264-4808
www.oggravity.com

Supplying bottles and corks to
malted grains and hops for the
brewing process, we work hard to
bring you quality supplies so you
can make a quality product.

WeekEnd Brewer -
Home Beer &

Wine Supply

4205 West Hundred Road
Chester/Richmond area 23831
1-800-320-1456 or

(804) 796-9760
beerinfo@weekendbrewer.com
www.weekendbrewer.com
LARGEST variety of malts & hops
in the area!

WASHINGTON

Bader Beer & Wine
Supply, Inc.

711 Grand Blvd.

Vancouver, WA 98661
1-800-596-3610

Sign up for our free e-newsletter
at www.baderbrewing.com

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

Homebrew Heaven
9109 Evergreen Way
Everett 98204
1-800-850-BREW (2739)
fax: (425) 290-8336
info@homebrewheaven.com
www.homehrewheaven.com
Voted Best Online Web Site
for Ordering

Larry’s Brewing Supply
7405 S. 212th St., #103

Kent

1-800-441-2739
www.larrysbrewsupply.com
Products for Home and

Craft Brewers!

Mountain Homebrew
& Wine Supply

8530 122nd Ave. NE, B-2
Kirkland 98033

(425) 803-3996
info@mountainhomebrew.com
www.mountainhomebrew.com
The Northwest’s premier home
brewing & winemaking store!

Northwest
Brewers Supply
1006 6th Street
Anacortes 98221

(800) 460-7095
www.nwhrewers.com
All Your Brewing Needs
Since 1987

Sound Homebrew
Supply

6505 5th Place S.

Seattle 98108

(855) 407-4156
info@soundhomebrew.com
soundhomebrew.com
Knowledgeable Staff.
Great Selection.

WISCONSIN

Brew & Grow
(Madison)

3317 Agriculture Dr.

Madison 53716

(608) 226-8910
www.brewandgrow.com

Visit our store for a great selec-
tion of brewing equipment and
supplies. The largest inventory of
organics, hydroponics and plant
lighting in Wisconsin.



Brew & Grow
(Waukesha)

2246 Bluemound Rd.

Waukesha 53186

(262) 717-0666
www.brewandgrow.com

Visit our store for a great selec-
tion of brewing equipment and
supplies. The largest inventory of
organics, hydroponics and plant
lighting in Wisconsin.

Farmhouse

Brewing Supply

3000 Milton Ave.

Janesville 53545

(608) 305-HOPS
farmhousebrewingsupply@gmail.com
Farmhousebrewingsupply.com
Conveniently located minutes off
of I-90 and offering Southern
Wisconsin's largest selection of
hops.

House of Homebrew
410 Dousman St.

Green Bay 54303

(920) 435-1007
staff@houseothomebrew.com
www.houseothomebrew.com
Beer, Wine, Cider, Mead, Soda,
Coffee, Tea, Cheese Making.

Point Brew Supply &
O’'so Brewing Co.

3038 Village Park Dr.

[-39/Exit 153

Plover 54467

(715) 342-9535
marc@pointbrewsupply.com
www.pointbrewsupply.com
www.osobrewing.com

“The Feel Good Store with a team
of Professional Brewers on Staff”

The Purple Foot

3167 South 92nd St.

Milwaukee 53227

(414) 327-2130

fax: (414) 327-6682
wineandbeer@purplefootusa.com
www.purplefootusa.com

Top quality wine and beer supply
- Call for a FREE catalog!

RiteBrew.com

1700 Lamers Dr.

Little Chute 54140

(920) 687-2533

fax: (920) 788-2096

email: sales@ritebrew.com
RiteBrew.com

Quality Homebrewing Supplies at
Wholesale Prices!

WindRiver
Brewing Co., Inc
861 10th Ave.

Barron 54812
1-800-266-4677
www.windriverbrew.com
FREE catalog. Fast
nationwide shipping.

Wine & Hop Shop

1931 Monroe Street

Madison 53711
1-800-657-5199
www.wineandhop.com
Southern Wisconsin'’s largest
selection of beer & winemaking
supplies. 10 varieties of wine-
making grapes from Mitchell
Vineyard.

AUSTRALIA

National Home Brew
Shop 2, “The Precinct”

92 Beach Rd.

PIALBA 4655

(07) 4128 2033
www.nationalhomebrew.com.au
With over 1,200 items to choose
from and growing rapidly, we are
Australia’s must see retail store
for all your homebrewing needs
and wants!

VICTORIA

Grain and

Grape Pty LTD.

5/280 Whitehall St.

Yarraville 3013

(03) 9687 0061
www.grainandgrape.com.au
Equipment, ingredients and
advice for the beginner & expert.
Full mail order service.

W. AUSTRALIA

Brewmart Brewing
Supplies

21 John Street

Bayswater 6053

618 9370 2484

fax: 618 9370 3101

email: info@brewmart.com.au
www.brewmart.com.au
Wholesale and Retail distributors
for Barrels and Kegs, Better
Bottle, Bintani, BrewCellar,
Coopers, Edwards Essences,
Fermtech, Krome Dispense, Pure
Distilling, Samuel Willards, The
Beverage Food Company.

CANADA

The Vineyard
Fermentation Centre
6025 Centre Street South

Calgary T2H 0C2

(403) 258-1580
www.TheVineYard.ca

Authorized Blichmann Dealer
Authorized Winexpert Dealer
Alberta’s one stop equipment and
brewing ingredients store.

BRITISH COLUMBIA

Bosagrape Winery
Supplies

6908 Palm Ave.

Burnaby V5E 4E5

(604) 473-9463
www.bosagrape.com

Not only for wineries! Best
selection of Beer & Wine Making
Ingredients, Supplies &
Equipment.

Hop Dawgs
Homebrewing Supplies
Vernon

(250) 275-4911
www.hopdawgs.ca

Fast mail order service for,
Brewing Equipment.

Kegging Equipment.

Maits, Hops, Yeasts.

ONTARIO

Beer Grains Supply Co.
8 Frontenac Crescent

Deep River K0J 1PO

(888) 675-6407
www.beergrains.com
info@beergrains.com

We connect Canadian home
brewers with fresh brewing ingre-
dients and home brewing sup-
plies. Count on us to support you
and your passion for brewing.

Canadian

Homebrew Supplies
10 Wilkinson Rd., Unit 1
Brampton L6T 5B1

(905) 450-0191
chs-store@bellnet.ca
www.homebrewsupplies.ca
Drink a Beer, Waste an Hour.
Brew a Beer, Waste a Lifetime!
For all your homebrew supply
needs and wants.

CHINA

My Homebrew Store,
Shanghai

4028 Long Dong Ave., #145
Pudong 201201
+86-158-2111-3870
mike@myhomebrewstore.cn
Everything for Beer and Wine.
The most complete line of ingre-
dients and equipment in China.
Email for catalogue via return
email.
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GERMANY

Hopfen und mehr
Rudenweiler 16

Tettnang 88069

(+49) 7543 500051

fax: (+49) 7543 500052
info@hopfen-und-mehr.de
www.hopfen-und-mehr.de
Everything for home and hobby
brewers. Great selection, fast
shipping.

Alles fiir Haus-und Hobbybrauer.
Grosse Auswahl, schneller
Versand.

NEW ZEALAND

BrewShop
www.brewshop.co.nz
sales@brewshop.co.nz

(07) 929 4547

Online homebrew beer supplies

NORWAY

Bryggeland
Gjerdrumsgata 20

Lillestrom

Tel: (+47) 63 80 38 00
www.Bryggeland.no

Alt man trenger for 4 lage ol og
vin.

“Fra rdvare til nytelse”
Butikker i Oslo og Lillestram.

Petit Agentur AS

7977 Hoylandet

Phone: (0047) 7432-1400

Web: petit-agentur.no

Mail: post@petit-agentur.no
Home made beer made fun!
Your best source for everything
you need to brew your own Beer.

SWEDEN

Humlegardens
Ekolager AB
Fabriksvdgen 5 B

SE-18632 Vallentuna

(+46) 8 514 501 20

fax: (+46) 8 514 501 21

Email: info@humle.se

Website: shop.humle.se

50+ book titles, 50+ malt types,
60+ hop varieties, 100+ yeast
strains. Fast order handling and
shipping to 25 countries in
Europe.

SHOP OWNERS:
Get BYO working for you.

List your store in the
Homebrew Directory.
E-mail dave@byo.com
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last call

((Every
Wormtown beer
contains some
local ingredients
— their motto is ‘A
piece of Mass in
every glass.’y)

Photo Courtesy of Rob Conery
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Two Tralls

A homebrewer goes pro

Rob Conery » Worcester, Massachusetts

rewer Ben Roesch, as they
b say, came to a fork in the
road — and he took it.

Some years back, newly minted
forestry degree in hand, Roesch left
the University of Massachusetts and
returned to Worcester, moved in with
some buddies and started scuffling for
work. Pickings were slim.

As he mailed resumes, Roesch
started boiling batches of beer on the
stovetop in his little slacker flop house.
Hed picked up homebrewing while
away at school and it quickly took hold
of his imagination.

Then in one week he got two job
offers. One was doing forestry work
for the state of Massachusetts — all-
but guaranteed lifetime employment
with security and a state pension. The
other call was from Cambridge
Brewing Company, near Boston. This
job offered virtually nothing in terms
of security; it was part-time with less
pay and no retirement plan. Some
other guy took the forestry job. Ben
chose to follow his dream: brewing.

Part-time pay and a long com-
mute didn’t dull his enthusiasm one
bit. On the contrary, he flourished,
learning to brew on a commercial
scale from Cambridge’s Head Brewer,
Will Mevyers.

The next few years saw Roesch
move from Cambridge to Wachusett
Brewery to Nashoba Valley Winery,
who were then expanding into brew-
ing. At each step he basically went to
a smaller operation but assumed more
responsibilities. Already taking root
was Roesch’s ultimate dream — his
own place.

In 2009 he entered into talks with
Tom Oliveri Jr., scion of a Worcester
family restaurant business to open a
brewery. Negotiations were friendly
but tough — Roesch fought to keep
possession of his recipes if the busi-
ness went sour and rejected the first
seven contracts he was offered.

Finally a deal was struck.

Roesch and Oliveri settled on
Wormtown Brewery as a name.
Beantown is to Boston as Wormtown
is to Worcester. T he old nickname
was revived by a local music paper
from the 70s called Wormtown Punk
Punk Press, which celebrated the do-
it-yourself ethos of this scrappy indus-
trial city.

Roesch and Oliveri conspired
against long odds. Worcester hadn't
supported a brewery since 1962.
From sourcing materials to getting
pieces custom machined at the last
moment, the hurdles were many.

The only space available to them
was in a little used annex in one of
Oliveri’s restaurants.

The partners cobbled together
some startup funding and got busy. All
the tanks were custom made. Even
with cash on the barrelhead, this
proved difficult. Nevertheless, Roesch
fought to source locally, even forgoing
one Canadian bid that would have
delivered working tanks months earli-
er and for less money.

Wormtown Brewery opened on
St. Patrick’s Day 2010, just in time for
the big Irish parade that careens down
Park Ave. They brewed 700 barrels of
beer that first year.

Three years operational and
growing rapidly, now with one part-
time and three full-time employees,
Roesch still tries to source locally.
Even if it sometimes means a 150%
price premium he says, “l want to
know my hopsters, | want to know
my farmers.” Every Wormtown beer
contains some local ingredients —
their motto is: “A piece of Mass in
every glass.”

Roesch is happy riding the home-
brewer-turned-professional gig as far
as it'll take him. The other guy who
took the forestry job? Roesch knows
the guy, they talk. But he has no
regrets. He brews beer for a living. &vo:
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HOMEBREWING & WINEMAKING
MidwestSupplies.com/maibock ® 888-449-BREW (2739)
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Bohemian Lager = 2206 Bavarian cherﬁ—iﬁ-ﬂus ¢ 2308 Munich Lager * 2565 Kolsch
2633 Octoberfest Lager Blend = 3056 Bavarian Wheat Blend + 3068 Weihenstephan Weizen « 3278

Belgian Lambic Blend * 3333 German Wheat « 34463 Forbidden Fruit = 3522 Belgian Ardennes
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38 Bavarian Wheat » 3711 French Saison = 3724 Belaian Saison = 3763 Roeselare Ale Blend

Available January through March 2013

1581-PC Belgian Stout ® 2352-PC Munich Lager Il » 3655-PC Belgian Schelde Ale

Available April through June 2013
2575-PC Kolsch Il » 3191-PC Berliner-Weisse Blend ¢ 3739-PC Flanders Golden Ale

www.wyeastlab.com o0 el





