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Made from naturally grown, GM free English malted barley, Muntons bulk malt
extract doesn’t come any better or purer. And it’s that purity which translates to
trouble-free brewing and flavoursome beer with character.

Inferior malts often include lower grade barley extract or, worse still, barley or
maize syrup. When you brew with Muntons 100% pure premium bulk malt
extract, you can be confident you are brewing with the world’s finest.

Don't let your retailer sell you anything less. Insist on the extract that guarantees

results. Stick with Muntons. .....
Muntons pic

WORLD CLASS MALT

Muntons, Cedars Maltings,
Stowmarket, Suffolk, IP14 2AG, England

Tel (+44) (0) 1449 618300
Fax (+44) (0) 1449 618332
email sales@muntons.com
www.muntons.com




You'd be hard pressed to
find a better wine kit.

If you’re going to make it, make the best.

Brew King's commitment to excellence has made us the world’s largest
manufacturer of premium quality wine kits. Our careful sourcing of supply.
state-of-the-art processing facilities and stringent quality control
procedures set the standards in the industry.

Experience the quality and innovation for yourself
with Brew King’s full lineup of wine kit products, including
. ! . . ) YOUR GUARANTEE
Selection and Vintners Reserve. We're sure you'll be impressed.  OF QUALITY.

Available at specialty home brewing stores throughout the 115, and Canada. For the dealer nearest you, contact:

Western Canadia COntario & Atlantic Quebec Western US.A. Fastern US.A.
Brew King Limited Winexperi Inc. Distrivin Lite Steinbart Wholesale L.D. Carlson Co.

1630 Kebet Way, 710 south service R, 950 Place Trans Can, GOOO NE, Portland Hwy, 403 Portage Blvd,
Port Coquitlam, B.C. Stoney Creek, Ontario Longueuil, Quebec Ponland, Oregon Kent, Olio

V3iC 5W9 L5E 587 JAG 2Mm1 97218 44240

(604) 941-5588 (905) 643-9158 (450) 442-4487 (503) 281-3941 1-H00-321-0415
wiwte brewking.com WA VIREXPErT, conl UL VinexperT. con s ke winenow.cont wrene. ddcarison.com
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Sweetgrass Ale by Jon stika

Malt, hops, water, yeast . . . and lawn clippings? Well, not exactly. Sweetgrass
is a fragrant plant used by Native Americans for spiritual ceremonies. We'll
show you how to brew a vanilla-scented beer with this uplifting ingredient.

Raise the Colors! by John Palmer

From the lightest Pilsners to the darkest stouts, beer shows a spectrum of
colors. Find out how to calculate beer color and formulate your recipes with
the right combination of specialty grains for just the right shade in your glass.

Beer and Cheese by Mark and Tess Szamatuiski

A glass of beer, a chunk of cheese ... it's the ultimate pub-food partnership.
Here's a guide to pairing beer and cheese, from throwing a tasting party to
cooking a tasty meal with cheese and homebrew as star ingredients.

Over a Barrel by Glenn BurnSilver

La Folie, a limited-release beer similar to a Belgian lambic, is aged with wild
yeast and bacteria in wooden barrels. Here’s how to make this superlative
sour beer at home, with inside tips, techniques and a recipe from the New
Belgium brewmaster. Plus: buying and maintaining a cask of your own, easy
oak alternatives, and aging beer in an authentic Kentucky bourbon barrel.
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We're talking total agreement of the senses he
given AmberBock’s rich, full flavored taste and unexpected smoothness. Isn't it time for
a serious beer that tastes as good as It looks? Rich in color. Smooth in taste.

T
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ohn Palmer

John Palmer developed an avid interest in beer during college and started homebrew-
ing shortly after he got married. A beer writer for the past ten years, John has written
numerous articles for brewing magazines, appeared on the Home and Garden
Channel’'s “What'’s Your Hobby” show and published a comprehensive homebrewing
reference book titled “How To Brew." Finding time to actually brew a batch of beer is
tough these days, with three young kids at home, so most of Palmer’s free time is spent
writing about brewing or reading science fiction late at night by flashlight. Someday
John would like to develop a new alloy, learn to hang-glide, be a contestant on “The
Amazing Race" and write a great sci-fi novel. In “Raise the Colors” (page 28), he sheds
some light on the subject of beer color.

WL o | ess and ark Szamatulski

Tess and Mark Szamatulski have been key players on the BYO team since 1999,
writing numerous articles (including a successful stint as our “Style Profile” columnists)
and reading manuscripts as members of our review board. The Szamatulskis are the
authors of “Clone Brews: Homebrew Recipes for 150 Commercial Beers” (Storey
Books) and “Beer Captured: Homebrew Recipes for 150 World-Class Beers” (Maltose
Press). For the past thirteen years, they've owned Maltose Express in Monroe,
Connecticut. It's the largest homebrew and winemaking store in the state. and the
shelves are stocked with ingredient kits for the 300 recipes in their books. The home-
brew duo is currently working on two new projects — another clone-beer compilation
and a guide to cooking with beer. Their story on beer and cheese starts on page 34.

teve Parkes

Steve Parkes graduated from Heriot-Watt University in Edinburgh, Scotland with a
degree in brewing and went to work in a brewery right away, producing cask-
conditioned beer. After five years spent mastering the practical aspects of making “real
beer,” Steve emigrated to Baltimore, Maryland to set up the British Brewing Company
and later was the head brewer at Humboldt Brewery in California. Steve’s next move
was to teach at the American Brewers Guild (ABG) in Woodland, where he led classes
on brewing science, brewery engineering and homebrewing. In 1999, Steve purchased
the ABG. This winter, Steve took over the head brewer's position at Otter Creek
Brewery/Wolavers in Middlebury, Vermont. The American Brewers Guild is also moving
to the Green Mountains, with Steve's wife, Christine McKeever, handling the adminis-
tration and a team of industry names overseeing the curriculum. Steve writes the
“Homebrew Science” column in every issue of Brew Your Own.
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-
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The article about kegging (“Keg
Your Beer.” March-April 2003) couldn’t
have come at a betler time, as I just

bought a chest freezer for my
Cornelius kegs. I like the idea of a 2-by-
6 collar, but how do you mount it so as
to provide ample support for the open
lid and not drill a lot of holes in the
unit? I plan to install a manifold for
pressurizing up to four kegs.
Tim Daugherty
Rocheport, Missouri

Author Don Million, shown above
pouring a beer from his modified chest
Jreezer, responds: “The lid on a chest
Jreezer is surprisingly light. The collar
will support the open lid without any
attachment to the main freezer I put
Joam weather-stripping around the lop
of the freezer opening and set the col-
lar loosely on top of that. (You can see
the dark weather-stripping underneath
the collar) The lid is attached to the
collar by using the same screws with
which it originally had been attached
to the freezer. The drip-tray and
Jaucets are attached only to the collar.
There's a container lo catch bottle caps
under the bottle opener; it is held on
with a magnet. | didn't drill any holes
in the freezer unit and nothing is per-
manently attached to it.”

E May-June 2003 Brew Your Own

Pilsner What-the-Hell?

In his article on hop
usage (“Hop to Style,”
March-April  2003),
Mark Garelz slates
that Pilsner Urquell is
bittered with Cluster
hops. This is the first
time that I've seen this
reported. Everything else that I've read
— such as previous issues of BYO and
Zymurgy, books from Michael Jackson
and the like — says that Pilsner
Urquell uses Zatek Saaz exclusively.
Where does Garetz get his informa-
tion? I found this to be very surprising,
just as he said 1 would!

Ted Linright
Crystal Lake, Illinois

Author Mark Garetz responds: "I
got this from the supplier of Cluster to
Pilsner Urquell. They use Saaz exclu-
sively in the finish. This type of data is
always subject to change, so the other
sources you mention could have been
right at one point in time or the other.”

Colonial Ale Travails
There is a statement in the article
on Mrs. Cary's Good Ale ("Colonial
Ale,” January-February 2003) that I'm
having problems following. It says,
“When the primary fermentation is
over and the yeast [alls back into the
brew, pick up your tubs and turn them
over to pour the beer into your barrel.
When it’s [ull, hammer in a tight
bung.” The author then goes on to say
that he racked into a stainless keg for
secondary fermentation and carbona-
tion. So, I'm gathering that the barrel
comments were the colonial methods.
Also, nothing was mentioned about
whether the entire contents were
poured or whether at least some of the
yeast sediment was avoided for clarity.
Jim Crenshaw
Lindale, Texas

Author Dan Mouer responds: “The
‘turning of the tubs’ is my description
of the colonial technique. The recipe
states that fermentation takes place in

small tubs and that, when finished,
these are ‘turned’ inlo the barrel. My
only nod to this technique was (o use a
relatively open primary fermentation. |
did rack the fermenter into my ‘barrel’
— a 5-gallon (19-liter) carboy — and
left the trub behind. I assume that the
colonial alewives would also have left
this sediment behind. I'ven had some of
it made it into the barrel, the practice
of allowing ale to ‘stale’ or age would
have provided some clarity. Then
again, with deep-brown ale and use of
stoneware mugs, clarity was not a
pressing issue.”

Seeking Skunkyness

What are the
elements you'd need to
consider to brew a really
skunky (but not too bitter)
lager or Pilsner? 1
realize this is consid-
ered a beer defect,
bui 1 really like it.
Would a particular
type of hops or malt help? Is it simply a
matter of storing the beer in strong
light in green or clear hottles, or are
there other factors?

Ken Bloos
Saint John, Indiana

Skunkiness in beer comes from hop
components reacting to light. Iso-alpha
acids are photochemically cleaved by
light — in the 350-550 nanometer
range — to produce J3-methyl-2-
butene-1-thiol (also called isopentyl
mercaptan). This molecule is similar to
the isopentenyl mercaptan molecules
that skunks and other mustelids pro-
duce in their anal sacs. Skunky beer is
sometimes called light-struck beer.

To purposely make a skunky beer,
brew a beer with your favorite hops
(any type will do). Bottle it in clear or
green bottles and expose the beer lo
sunlight when it’s finished. Thirty min-
utes in full sunlight should be more
than enough. You can first try exposing
some bottles to light for various lengths
of times to get an idea of what pro-
duces the best effect. m
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homebrewer PROFILE

Norm RObert ¢ Sacramento, California

Norm pulls a stout from one of the four taps on
his fermentation and dispensing cabinet.

n December of 1997, | received a

homebrewing starter kit for

Christmas. The following weekend,

I destroyed my kitchen while mak-
ing my first batch of homebrew. In July
of 1999, | starting building my all-grain
system for the RowBear Brewery. (My
last name is pronounced “row bear.”
hence the name.) My heat exchange
recirculating mash system (HERMS)
uses d& magnetically-coupled pump to
recirculate the mash. A lemperature
controller opens a solenoid to allow lig-
uid to flow through the hot liquor tank
when the temperature in the mash falls
below the set-point.

The sysiem works great for step
mashes, but I normally brew using a
single-step mash between 152-156 °F
(67-69 °C), When the mash is complete,
| drain and sparge into two boiling ket-
tles. 1 steep darker grains the day
before at room temperature and add
ithe dark malt tea during the last 10
minutes of the boil in one of the kettles.
I also add different hops to each kettle
so [ gel a variety ol beers.

The system is capable of producing
about 35 gallons (132 L), but there’s
potential for about 50 gallons (189 L)
using high-gravity methods and adding
sterile water to the carboys. I typically
brew 10 gallons (38 L) of stout or
porter and 15-20 gallons (56=76 1) of

Norm brewing his first batch with his

Scottish ale or IPA. After my
first batch with the all-grain
system, | tried to bottle 30 gal-
lons (114 L) of beer. Needless
to say, | was motivated Lo start
using kegs. | built an oak fer-
mentation cabinet thal uses
the cooling system from an old
fridge. The lower section is
refrigorated at about 40 °F

(4.4 °C) and a separate con-
troller turns a recirculating
fan on and off to maintain
65 °F (18 °C) in the top section.
If you want to see more of the
RowBear brewery, visit my
Website at www.rowbearbrewing.com.

This temperalure-controlled cabinet
can hold 40 gallons (151 L) of beer.

HERMS system in September 1999,

Jolly Rancher Apple Lambic
(3 gallons, all-grain with candy)
0G: 1.070 FG: 1.017 (or lower)
IBU: 12 (or lower) SRM: 4 (green)

| brewed this beer for last year's
Foam Ranger’'s homebrew competi-
tion. Their special category (the
“Monster Mash”) called for a high-
gravity beer brewed with candy. |
missed the entry deadline, but I've
been enjoying this tart, fluorescent-
green beer with a strong apple candy
aroma ever since. — Chris Colby

Ingredients

6.1 Ibs. (2.7 kg) 2-row pale malit

2.6 lbs. U kg) wheat malt

4.4 |bs. (2 kg) Jolly Rancher Apple
hard candies

2 AAU Saaz hops (aged)

Wyeast 3278 (Lambic Blend) yeast

0.6 cups corn sugar (for bottling)

Step by Step
Brew wheat beer base by mash-

ing wheat malt and pale malt at 1568 °F
(70 °C) for 1 hour. Boost mash tem-
perature to 168 °F (76 °C) and hold for
5 minutes. Recirculate, collect 3.2 gal-
lons (12 L) of wort. Boil for 90 minutes,
adding hops with 60 minutes left in

boil. (Use the oldest hops you have in
your fridge, because you don't want
much bitterness in this beer.) Siphon
wort (should be about 2.75 gallons/
10 L) to carboy and pitch lambic
blend. Let ferment for one week at
68 °F (20 °C). Boil 32 oz. (0.94 L) of
water, then turn off the heat and dis-
solve Jolly Rancher candies. (Be care-
ful not to scorch the “candy water.”)
Cool the liguid to room temperature
and add to your secondary fermer
Siphon the beer from your primary fer-
menter onto the candy water and
allow to ferment for ancother two
weeks. Bottle with corn sugar and age
bottles at room temperature for at
least one month. Serve in a tall, nar-
row glass to best enjoy the obnoxious
green color.

Extract option:

Make the wheat beer base using
5,75 Ibs. (2.6 kg) of any liquid malt
extract (LME) designed to make a
wheat beer.

Brew Your Ows  May-June 2003
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BEER basics

homebrew CLUB

In his classic homebrew text,
“Dave Miller's Homebrewing Guide,”
Miller says, “Brewers make wort, but
yeast makes beer” But what are
yeast? Yeast are single-celled organ-
isms, classified as fungi. They belong
to the fungal division Ascomycota,
along with bread molds, morels and
truffles. Most strains of brewer's
yeast belong to the species
Saccharomyces cerevisiae.

Yeast is added (pitched) to unfer-
mented beer (wort), where it multi-
plies and ferments the wort. In a typ-
ical ale fermentation, the concentra-
tion of yeast cells will increase from
approximately 12 million cells per
milliliter to 100 million cells/mL at the
peak of fermentation (which is called
high krauesen). During fermentation,
yeast cells take in sugar and break it
down to release energy that they use
to power their biological processes.
Ethanol and carbon dioxide (CO,) are
given off as waste products. While
beer is fermenting, yeast will also give
off small amounts of other molecules
that contribute to beer flavor. Most
ales are fermented at 68-72 °F (20~
22 "C); lagers at 48-52 °F (9-11 °C).

Eventually, either the yeast run
out of sugar in the wort or they are
poisoned by the increasing alcohol
content and the fermentation slows
to a stop. In most brewing strains, the
yeast will then drop to the bottom of
the fermenter (a process that is called
flocculation).

Hiiziig s g = e = -
Send us your story!
If we publish your article in Homebrew
Nation, you'll get a cool messenger bag
with the BYO and White Labs logos.

ﬂ May-June 2003 Baew Your Own

Kansas City Bier Meisters - kansas city, Missouri

In 1983, “Ghostbusters” was on
top of the pop charts and the Kansas
City Bier Meisters (KCBM) home-
brewing club held its first homebrew
competition. This year, the club held
its 20" annual homebrew competi-
tion on February 215! and 22" at the
Holy-Field Vineyard and Winery in
Basehor, Kansas. More than 450
homebrews, meads and ciders, the
largest number in the history of the
competition, were entered.

Judging began Friday night after
a dinner for judges and stewards. On
Saturday morning, the club hosted a
breakfast with Fred Eckhardt, author
of The Essentials of Beer Style and
many magazine articles on beer. Fred
gave an entertaining talk on the
changing laws concerning alcohol
production and  consumption.
Saturday afterncon featured more
beer judging and a pub crawl to three
local brewpubs.

The weekend was capped by an
awards banquet with Charlie
Papazian delivering the keynote
address. Papazian, author of The
New Complete Joy of Home Brewing,
spoke of his homebrewing adven-
tures, including drinking sorghum
beer at an outside bar in West Africa.
The dinner was prepared by KCBM
member Chef Danial Turner and fea-
tured dry, aged tenderloin of beef.
Chef Dan also carved the ice sculp-
ture — a likeness of King Gambrinus,

Charlie Papazian, Danial Turner and Fred Eckhardi
pose with an ice sculpture of King Gambrinus.

the patron saint of beer.
Dinner was capped off
by a special old ale

brewed by several
KCBM members and
blended by Jackie

Rager. The awards cere-
mony followed dinner
and brewers in every
category were awarded
prizes donated by vari-
ous businesses. The
Best of Show award went
to Ed Vandergrift of ZZ
Hops (MO) for his Northern English
Brown Ale. Competition results, avail-
able since the evening of the ceremo-
ny, can be viewed on our Website.

While competition weekend is
the Bier Meisters’ biggest event, the
club also hosts three parties through-
out the year and has been a first-
round site for the National Homebrew
Competition for several years. The
club was named Homebrew Club of
the Year in 2000 and currently has a
roster of about 65 members.

The Kansas City Bier Meisters
meet once a month at the Shawnee
Civic Center. Membership dues are
$15 per year ($22.50 for families).
Admission to meetings is $2 and a
six-pack of beer. Our current presi-
dent is Steve Ford. Our club focuses
on helping members brew better
beer, and spreading knowledge and
appreciation of fine beers. For more
information about the KCBM, email
info@kcbiermeisters.org or visit our
Website at www.kcbiermeisters.org.
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Crooked River ESB
| am a big fan of the brews from
Crooked River Brewing in Cleveland,
Ohio. | am especially fond of their ESB.
Could you come up with a recipe?
Dave Roarty
Murrysville, Pennsylvania

spoke to Stephan Dankers, brew-
master of Crooked River. Stephan
has a Masters Degree in Brewing
Science from the University of
California at Davis, and is a Fulbright
scholar from the University of Munich of
Brewing Science and Technology.

Stephan first made this beer in 1993,
back when Crooked River called the beer
“Settlers Ale.” It has been Crooked
River's most popular beer ever since, and
it won a gold medal at the Great
American Beer Festival in 2002. This beer
is not your normal ESB (Extra Special
Bitter). It has more alcohol, as well as
more hop bitterness and hop aroma, than
even the biggest of ESBs.

Stephan describes Crooked River
ESB as having a “noticeable dry hop
aroma, with a medium body and some
nice spicy and rich flavors.” At over 6%
alcohol, it packs a bit of a punch, yet the
malt smoothness is nicely offset by the
relatively high hop bitterness. Malt flavor
is dominated by caramel flavors from the
two different crystal malts. The yeast has
a neutral flavor that allows the malt and
hop flavors come through,

Crooked River dry-hops this beer
with Cascade hops, using an unusual
method: They add the dry hops to the
beer during the last 15% of specific grav-
ity drop during active fermentation, since
they feel like they get a better flavor from
this method. It's worth a try!

For more information, you can visit
the Crooked River Brewing Website at
http://www.crookedriver.com.

CROOKED
Riviig

Crooked River ESB
(5 gallons/19 liters, extract with grains)
OG =1.063 FG =1.016
IBUs =45 ABV =6.2%

Ingredients
6.6 Ibs. (3 kg) Muntons Light
malt extract syrup
0.25 Ib. (0.11 kg) Muntons Light
dry malt extract
1 Ib. (0.45 kg) aromatic malt
1 Ib. (0.45 kg) crystal malt (30 °L)
1 Ib. (0.45 kg) British crystal malt (55 °L)
9.6 AAU Horizon hops (bittering hop)
(0.75 0z./21 g of 12.8% alpha acid)
6.75 AAU East Kent Goldings hops
(flavor hop)
(1.5 0z./42 g of 4.5% alpha acid)
6.8 AAU Cascade hops (finish hop)
(1 0z./28 g of 6.8% alpha acid)
6.8 AAU Cascade hops (dry hop)
(1 0z./28 g of 5.8% alpha acid)
1 tsp. Irish moss
White Labs WLP0O1 (California Ale) or
Wyeast 1056 (American Ale) yeast
Q.75 cup of corn sugar (for priming)

Step by step

Steep the grains in 3 gallons (11 L) of
water at 150 °F (66 °C) for 30 minutes.
Add malt syrup and dry malt extract and
bring to a boil. Add Horizon hops, Irish
moss and boil for 60 minutes. Add East
Kent Golding hops for the last 30 minutes
of the boil. Add the first addition of
Cascade hops for the last 3 minutes of
the boil. After boil, add wort to 2 gallons
(7.6 L) cool water in a sanitary fermenter,
and top off with cool water to 5.5 gallons
(21 L). Cool the wort to 80 °F (27 °C),
heavily aerate the beer and pitch your
yeast. Ferment at 68-70 °F (20-21 °C)
Add the dry hops when the gravity has
dropped to about 1.025. Bottle when
ready, age two to three weeks and enjoy!

May 3rd

Burlington, Vermont

The 12th Annual Green Mountain
Homebrew Competition

The deadline for entries Is April
25th, Visit hitp://mashers.org for more
information

May 16-17th

Corvallis, Oregon

21st Annual Oregon Homebrew and
Microbrew Festival

Presented by the Heart of the
Valley Homebrewers club. For more
info, see www.hotv.org/fesi2003.

May 17th

Atlanta, Georgia

The BrewMaster's Open
Homebrew Competition

Alphare
WWW.(
mastarsopen.

June 7th
West Chester, Pennslyvania
10th Annual BUZZ OFF

Presented by the Brewers
Unlimited Zany Zymurgists (BUZZ).
For more info, visit hbd.org/buzz/.

June 21st

Calgary, Alberta

The 19th annual Calgary Open
Homebrew Competition

Presented by Marguis De Suds.
For more information, visit the Website
at seemembers_shaw.ca/timoborn.

“Homebrew Nation™ is wrilten by
our readers. You can help keep
these pages interesting by send-
ing recipes, lips, stories or photos,
Don't forget to tell us aboul any
clubs and events in your area

Send ideas lo edit@byo.com or
2053 Street,  Suite A,

Manchester Center, VI 05255.

Muain

If your story qets published, you'll

get a messenger bag (see page 8)
and a groovy BYO Euro sticker.
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y name is Mark Brooks

and | live in Norway

with my wife, Trine, and

our daughter. My home-
brew dream was to have an all-food-
grade, stainless-steel brewery with
that magic 1,000-liter (264-gallon)
capacity. | started calling different
companies that sell brewery stuff,
but soon realized that this would take
an investment much larger than any
hobby brewer could even dream of.
So | started roaming dumps, dairy
plants and other factories in the food-
production business to scrounge for
used or outdated materials. In this
way, my stock of stainless grew and
grew. When | told people that | was
building a small countryside brewery,
they all got interested. | don't know
how much beer | promised to guys in
the food industry all over Norway. | do
know that | am sending out beer
steadily. Getting all my valuables here
also took a lot of beer-bribing in the
trucking industry, but as long it's
about beer they're all helpful.

In the beginning, | hired a welder
to weld the parts | had prepared. After
20 hours | could already hear my wal-
let screaming, so | ended up buying
his TIG and rod welder and had him
instruct me in the mysteries of weld-
ing. Again, this was partially paid in
future brew. There were lots of
obstructions and failures encoun-
tered on the way, but as you can see,
| ended up with a 99.9% stainless-
steel brew house. (The lid on the boil
kettle is aluminum and a stainless
cone is under construction.) Although
it's not completely finished, it works
very well with high brewhouse yields
and the possibility to brew any beer
one could imagine.

My steam-fired, three-kettle
setup lets me prepare any adjuncts |
wish to add to the mash or do a
decoction brew with any desired per-
centage of the mash. | have clean-in-
place (CIP) units in all the vessels,
which gives me vessels and transfer
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StalrﬂeSS in ScandlnaVia * Mark Brooks ¢ Laerdal, Norway

lines as clean as any brewer could
wish for. The only parts of the brew-
ery originally intended for beer — as
opposed to salvaged dairy equip-
ment — are the two 1,000-liter high-
pressure tanks. | bought these from
the company that developed the “bag
in tank” concept. Although expen-
sive, | purchased them with a 45%
discount and the promise of 200 liters
(53 gallons) of beer to be delivered to
the company’s Christmas party. They
have already pre-tested the product
and were so pleased that they sent
me 40 pieces of their 1,000-liter Mylar
liner bags for my tanks. They work
great as the beer is always contained
in a sterile environment and it allows
me to transfer beer with air pressure.
The mash vessel is an 800-liter (211
gallon) farmer’s milk cooler in which |
have installed a slotted false bottom,
a mash stirrer and a circulation pump
for gentle recirculation of the wort.
The pump is also used for transfer-
ring the wort to the boil kettle.

The kettle is another milk cooler.
At 1,000 liters, it's slightly bigger than
the mash vessel. The kettle has foam
insulation and a cooling jacket.
Heating is done by gas as it gives the
option of caramelizing some of the
wort for taste and coloring adjust-
ments. A pump transports the wort to
the plate heat exchanger; from there,
it goes into the fermentation tank.
Aeration is done by submerging a
stainless aeration stone in the fer-
mentation tank. High-pressure sterile
oxygen is used for this task.

My 1,000-liter fermentation tank
is also a dairy tank. It is a closed vac-
uum tank fitted with a vacuum pump.
This serves me well as a way of get-
ting CO, from the fermenter out of
the room, leaving no hazardous gas
in the brewery. Keep in mind that
1,000 liters of fermenting wort pro-
duces approximately 4 kg (8.8 Ibs.) of
pure COp, only 0.3 kg (0.7 Ibs) of
which remains in the beer. For more
information, see www.Brooks.no.

An overview of the 1,000 L (264 gallon)

brewery, which is 99.9% stainless.

Like many of Mark’s vessels, the kettle is
a converted dairy tank.

Would you like 1,000 L of homebrew?
You could ferment it in this tank.

L —— -
Mark poses with his mash paddle in the
brewery he built in Norway.
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Munich and Vienna

nps 2 proS

Great for adding malty flavor and orange colors

Munich and Vienna malts are similar in many ways. Munich is widely considered
a malt that can substitute for traditional pale mall. Professional brewers, howev-
er, would advise its use in moderation, as ils enzymatic power is low. Munich
works well for bringing a deep orange color and a malty, grainy flavor to your
brew. Vienna mall, by contrast, has all the characteristics of a base malt, includ-
ing enzymatic power. It offers less orange-tinted color, but plenty of the grainy
characteristics of Munich malt. Either malt can be used in a variety of beer styles.

BREWER: Mike Hoops started as a
homebrewer and got his first brewing
job at Fitger's Brewhouse in Duluth,
Minnesota in 1997. He has been head
brewer for Minneapolis Town Hall
Brewery from 2000 to the present.

have been guilty of the ever-
popular “kitchen sink” brew. You
know, the one where you clean
out your brewing closet and it all
goes into the pot. You can certainly
learn a lot about combining ingredients
this way, but it is probably better to
learn the characteristics of your indi-
vidual ingredients first. Vienna and
Munich malts share some similarities.
but — if we look at them a bit closer —
we discover they are quile different.
Let'’s look first at their similarities.
Munich and Vienna are both similar to
pale malt, although they are produced
using higher kilning temperatures.
This results in malt that has a higher
color rating. increased aromatic quali-
ty and rich body enhancers. They are
both capable of being the primary base
malt in beer, but that's about where the
similarities end.

Munich malt has a color rating of
5-20 degrees Lovibond (°L), depending
upon its origin. For comparison,
English 2-row malt is rated at about
3 °L. The higher-rated Munich offers
rich orange hues in finished beer,
which can be good for amber or dark-
er beers, like Mirzens or Oktoberfests.

The flavor Munich offers tends to
be a deep, malty. grainy favor that
may also be described as slightly toasty
in some cases. Munich malt can be
used as a primary malt, but — because
of its low diastatic power — it’s not
really recommended. Munich malt has
a lower enzyme concentration and
cannot be relied on to convert starch
from enzyme-deficient adjuncts and
special malts.

Vienna malt, conversely, has a very
high diastatic power and works well as
a base malt. Although it is also kilned
at higher temperatures, Vienna malt is
not subjecied to the heat as long. which
enables the activity of the enzymes to
be high and strong.

Vienna malt offers a grainy, malty
flavor, but is much less pronounced
than that of Munich malt. It has a color
rating of 3-5 °L, making it comparable
to English pale malt. It works very well
with the heavily-hopped beers because
it adds a great degree of malt charac-
ter without overshadowing the high-
lighted hops. Due to its light color
offering, Vienna is a versatile malt. You
can sneak 25% into a Bohemian-style
Pilsner for additional malt chewiness
or use 90% in an amber. I often use it
as a pariner to pale ale malt, in small
percentages (3-5%). just for a bit more
richness in the malt profile. I think that
Vienna has a place in many more beer
styles than you may have first thought.

by Thomas J. Miller

RECIPES

Munich Malt Doppelbock
(5 gallons/19 L, all-grain)

0G: 1.075 FG: 1.020 ABV: 7.2%
SRM: 38 IBU: 30

Ingredients
12 Ibs. (5.4 kg) Munich malt
2 Ibs. (0.91 kg) Pilsner malt
1 1b. (0.45 kg) crystal malt (RO °1)
1 1b. (0.45 kg) Belgian Special B
5.4 AAU Tettnanger hops
(1.2 0z./34 g at 4.5% alpha acids)
8.4 AAU Hallertauer hops (flavor)
(2 02./56 g at 4.2% alpha acids)
Lager yeast of choice

Step by step

Mash in at about 156 °F (69 °C).
Boil wort for 90 minutes and add
Tettnanger hops with 60 minutes
lefi in the boil. Add Hallertauer
hops with 15 minutes left in boil.
Ferment it in the higher range to
try to obtain whatever fruity tones
your chosen yeast will allow. Rack
off when fermentation has complet-
ed and cellar five to six more weeks
al cool temperatures. This will be a
deeply-colored doppelbock. but the
rich, dark flavors given by these
grains will be very pleasant.

Vienna Malt Pale Alt

(5 gallons/19 L, all-grain)

0G: 1.049 FG: 1.012 ABV: 4.7%
SRM: 12 IBU: 40

Ingredients
9.75 Ibs. (4.4 kg) Vienna malt
0.5 Ib. (0.2 kg) crystal malt (40 °L)
8.75 AAU Spali hops

(1.25 0z./35 g at 7% alpha acids)
7 AAU Spalt hops (flavor)

(1 0z/28 g at 7% alpha acids)
German ale yeast of choice

Step-by-step

Mash in at 152 °F (67 °C). Boil
for 90 minutes, adding hops with
60 and 15 minutes left in the boil.
Ferment at the lower end of your
yeasl’s range. Despile its simplicity,
this recipe offers wonderful the
malt complexity. After fermenta-
tion, rack it off and cellar for about
three weeks.
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RUESS.

Penny Pickart is the craft-
brewing sales manager for Briess
Malting Company.

# he main difference between
Vienna and Munich malts is

that Vienna malt can be used
as a base malt but Munich,
for the most part, can't.

Vienna malt has all the chemical
make-up of a base mall. Iis diastatic
power, the amount of enzymatic starch
conversion potential, is about 120-140.
(Two-row pale malt, by comparison, is
rated at 110-130 and 6-row pale malt
rates 130-150). The alpha amalyse
(the enzymes used to break down the
starches into sugars) levels measure
between 40-45 (two-row pale malt is
43-48; six-row is 42-46).

Munich, by contrast, has far lower

enzyme levels because of the addition-
al heat used during the malting
process. If Munich malt gets around
the 10 °L level, it doesn't have enough
enzymes Lo serve as a base maltl. You
start linding diastatic power around
the 45-55 level and an alpha amalyse
level around 20-35. Lighter Munich
malt can be used to a greater percent-
age because there’s enough diastatic
power to compensate for less base
mall. Dark Munich, however, is so lim-
ited in diastatic power as to relegate it
to the category of a specialty malt.

When it comes to the flavor differ-
ence between Vienna and Munich,
remember that Vienna is sweet and
has a mild maltiness, Color averages
between 3-4 °L. There's also a slight
graininess that comes through in the
beer. Munich malt is rich, malty, bis-
cuit-like and intense. Color ranges
between 8-25 °L.

For Briess, Vienna malts and
Munich rated from 10-20 °L are made
from six-row malts. Bonlander Munich

and Aromatic — a Munich malt that
contributes intense malt flavor and
aromas — are two-row, and they also
have enough diastatic power and alpha
amalyse to serve as base malts. As for
the difference between two-row and
six-row malls, Munich six-row malls
have a more grainy character while
two-row Munich malts are smoother
and sweeler.

Here are some guidelines. Use
10-30% Vienna malt with Pilsner beer
to add color and malty flavor. Use
60-90% Vienna malt for light-colored
amber beers, together with caramel
malt. Use 70-80% Vienna malt for
medium-colored amber beer, along
with caramel malt.

For standard Munich (10 °L), use
10-30% of the grist for dark beers and
bocks, 5-15% lor ambers and Mirzens,
3-7% for pale beers and Canadian
lagers, and 2-5% in low gravity brews.

The production methods of Munich
and Vienna malis are similar, except
that Munich malt is kilned longer. m

Holbly Beverage Egucpment

The small batch equipment company

A billion dollar pharmaceutical company uses our fermentation tanks for blood plasma separation.
Their former material was stainless steel! Need we say more about our plastic or bacteria?

Fermenters

5 sizes - 2 Brands
6.5 gal to 1 barrel
Affordable Conical

---- MiniBrew ----

® Primary & Secondary

® No More Hard to Clean Carboys

® No Siphons — Move Dead Yeast Not
The Beer

® Closed System Reduces Exposure
To Bacteria

EVERYTHING INCLUDED

Why MiniBrew?

All In One

® Extract or Grain — Ferment Like a Pro!

READY TO BREW

MiniMash Lauter Tun

Uses up to 35 pds of grain.
Flat false bottom will not
float or leak. Sight glass &
RIMs threads. Designed
for mashing and lautering.

Call 909-676-2337 or e-mail john@minibrew.com or www.minibrew.com for a free catalog
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Batch Sparging

Limits to aerating with oxygen and hot lager starts

| have started to drain my mash
tun completely before sparging to my
desired volume. So far, | have not
experienced a stuck mash and have
increased my efficiency from 70 to 75
percent. Besides the increased risk of
lautering problems, are there any other
problems that | am likely to encounter,
such as increased tannin being
leached from the grain?
Andrew Stewart
Moreno Valley, California

here are really two common
methods of sparging: con-
tinuous sparging and
batch sparging. The
method you have switched
to is batch sparging. The
most significant problem
that I am aware of with
this method is the poten-
tial for slower wort col-
lection rates aflter the
first sparge. The reason
for a decline in wort flow
rate is the presence of oxy-
gen — when the bed is
exposed to air, proteins
begin to crosslink and
elfectively increase in
size. Much of the tannish
or gray C“teig® or
“dough™ seen in a lauter
bed is crosslinked proteins.
The other problem that
can accompany  this
method is cloudy wort fol-
lowing each drain cycle of

Y
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the bed. Cloudy wort is primarily
known for high lipid levels and can
contain higher levels of tannins,
although high tannin levels are typical-
ly associated with low-gravity, high-pH
last runnings (“glattwasser” in
German). Most commercial brewers
who batch sparge add the next batch of
water, underlet their bed and recircu-
late the wort for a few minutes (“vor-
lauf™) after each drain cycle. The main
goals of this method are to improve
wort clarity and to lifi the grain bed off
of the false bottom to improve run-off
rates between cycles.

One of the reasons that brewers
use batch sparging is for an increase in
yield and it looks like this method has
significantly increased the yield of your
system. There is no magic behind the
increase in yield il you think about

what happens when you

drain the grain bed.
Gravity drains much
of the free liquid con-
tained in the little grain
bits when the bed runs dry.
This extract-rich liquid col-
lects on the bottom of your
lauter tun and runs into your
kettle. And the sec-
/4. ond addition of
fE’ sparge water then
leaches even more

extract from the grain.
This is different than
continuous sparging
because, with continuous
sparging, the only physical
phenomenon driving the
extract out of the grain bits
is the difference in concen-
tration between the liquid
around the grain and the lig-

uid in the grain.

Within the grain bits are con-
centration gradients, where the
highest concentration of extract
is found in the center of the
grain bit and the lowest concen-

“Help Me, |
Mr. Wizard’

tration is found on the outside of the
grain bit. Diffusion is the term used to
describe the movement of molecules
from an arca of high concentration to
an area of low concentration, This con-
cepl is ubiquitous in biology. chemistry
and physics. The rate of diffusion
attaches a time factor to this migration
of molecules.

The concentration gradient of
extract — coupled with the rate of dif-
fusion — has real practical implica-
tions on both continuous and batch
sparging. Diffusion rates slow down
when resistance is introduced. Big
pieces of grain will release their
extract slower than small pieces of
grain and this explains why finely-
milled malt typically has better extract
efficiencies than coarsely milled malt.

This concept also explains why
very fast worl collection rates can
reduce extract yield — the sparge
walter zips through the bed faster than
the extract can completely diffuse into
the liquid. And it explains why batch
sparging produces a better yield — the
liquid around the grain is drained and
replaced with water and the goodies
inside the grain are driven by the
increase in concentration gradient.

If your beer tastes fine, looks fine
and smells fine coupled with an
increase in extract yield, I say go for it,
Andrew! By the way. most commercial
breweries are equipped with lauter
tuns running a continuous sparge.

Can You Overdo the 0,?

How long would | have to aerate
with oxygen in order to incur negative
effects on my yeast? | have read sever-
al articles that skirt the issue, but most
cover commercial brewing and don't
give homebrewers an idea of how
much is too much. | have read the rec-
ommended length of time to aerate,
but not the maximum times.

Perry Launius
Jackson, Mississippi
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Cynmar® Corporation
21709 Route 4 North
P.O. Box 530
Carlinville, IL 62626

Scientific Supplies
forthe
Serious Brewer

1-800-223-3517
Fax: 1-800-754-5154
E-Mail: cynmar @ cynmar.com
Website: www.cynmar.com

[ May-June 2003 Brew Youkr Own

“Help pe, "
Mr. Wizard

It sometimes seems like home-
brewing has advanced [rom “Relax,
don't worry, have a homebrew” (o
“Stress out so much that only a home-
brew can calm you down.” (Nothing
personal! Just an observation based on
seven years of Wizard questions.)

Unfortunately, there is no exact
answer to this question. To leap-frog to
my recommendation, | encourage
homebrewers to worry more about
under-aeration and not to spend too
much time on concerns with over-aera-
tion. The caveat is with propagation.
Yeast can be stressed when oxygen is
continuously or intermittently bubbled
into a propagation container. | will give
some insight that may help understand
why there is no exact answer to your
question and will present a list of facts
about oxygen and yeast that may help.

For starters, not all brewing yeast
strains have the same oxygen require-
ments for satisfactory fermentation.
This observation is documented in
Malting and Brewing Science, Volume
I (Hough, Briggs, Stevens and Young),
although many practical brewers know
this to be true from anecdotal evidence.
This book has a very nice graph show-
ing peak yeast densily as a function of
wort oxygen content at the beginning of
fermentation. The graph shows a dra-
matic increase in yeast densily as oxy-
gen levels increase from 0 mg/L (which
equals 0 ppm) to 2 ppm and very little
change from 2-8 ppm. Another graph
shows the relationship hetween the
duration of fermentation and wort oxy-
gen content at the beginning of fermen-
tation, This relationship is a bit more
interesting since [ermentation time
decreases as oxygen content increases.

In the book Brewing (Lewis and
Young), the point is made that alcohol
content in beer declines as wort oxygen
levels increase. This reduction can be
greatly exaggerated in fermentations
that are continuously aerated, such as
yeast propagation. Cell density in a
commercial propagator with aeration
and stirring provisions can reach as
high as 200 million cells/mL; this is
about five times higher than the peak
density seen in a typical beer fermenta-
tion where the fermenter is neither
aerated nor stirred.




The explanation for this phenome-
nom is relatively simple — alcohol is
not produced from glucose when yeast
are consuming glucose to synthesize
the building blocks for new yeast cells.
Wort aeration also has a dramatic
influence on beer flavor formation dur-
ing fermentation because it affects
yeast metabolism. For example, il wort
oxygen is limited then ester production
increases and, in turn, the production
of fatty acids within the yeast cell is
limited. Likewise, fatly acid production
increases with wort oxygen level and
ester production decreases.

Yeast propagation is really the
place in commercial breweries where
over-aeration has been
Why? Because yeasl propagators are
equipped with sparging devices

examined.

... alcohol
content in beer
declines as wort

oxygen levels

increase.

designed to deliver a lot of air to the
propagation and increase cell growth.
After all, the goal of propagation is
growing veast and not making beer.
Both practical brewers and brewing
scientists have observed that yeast can
be damaged when excessive amounts
of oxygen are delivered during propa-
gation. The term used to describe this
stress is “oxidative damage.” While
oxygen is required for a wide array of
biochemical functions, it is also related
to cellular aging. The free radical the-
ory suggests that cellular aging resulls
from damage caused by reactive oxy-
gen species known as “free radicals”
— sounds like a punk rock band!
Veronique Martin  of  Oxford
Brookes University presented a poster
at the 1999 European Brewing
Congress (EBC) in Cannes entitled “The
Oxidative Stress Response of Ale and
Lager Yeast Strains.” This poster

showed stationary phase yeast (lthe
phase after the increase in yeast densi-
ty) to be less sensitive to oxidative
stress than cells growing during the
exponential growth phase.
Furthermore, the negative affects of
oxidative stress show up in subsequent
fermentations that use yeast cropped
from a stressed environment.

At the same EBC meeting, Chris
Boulton from Bass gave a talk called “A

to own and t
'home water

“essential
oil extraction.
lilegal for
use with alco

Inexpensive unit, legal

For a dealer near you go to:
www.stillspirits.com/usa.htm

Novel System for Propagation of
Brewing Yeast.” This method uses
oxygen injection into the propagator,

but the oxygen flow is regulated using
a mass flow meter and oxygen mea-
surement within the propagator to
maintain a level of oxygen not exceed-
ing 0.5 ppm. The propagator is also
slightly pressurized with nitrogen to

minimize foaming. The purported

advantage of this method is that yeast

= """I"'I-—.-—-—--F"‘"—-TI
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It’s a Matter of Taste

ALEXANDER’S
SUN COUNTRY

MADE IN THE USA

TRY OUR PALE MALT EXTRACT
AFTER 25 YEARS IT’S
STILL THE LIGHTEST EXTRACT EVER SOLD!

SUPERIOR QUALITY MALT EXTRACTS
=0 CUSTOM BLEND MALT EXTRACTS AVAILABLE

California Concentrate Co.
18678 N. HWY 99 ACAMPO, CA 95220
(209) 334-9112 ph, (209) 334-1311 fax

Visit us online at:
www.californiaconcentrate.com
Calconc@softcom.net

Automatic Mill
“finest roller mill available for

St. Pats Conicals
Finest design

Pneumatic

Finest construction
Capper $275 Lowest price
300 bottles/hr

— “ CONVOLUTED Counter Flow $105
= , fastest and most efficient wort chiller
‘ *Refractometer w/ ATC $55

*Moravian (Hand) Mall as low as $.38/lb
5 gallon reconditioned Kegs $65/3 $110/6

St Patrick’s of Cexas *Threaded Diffuser and ULPA-PLUS filter
72 page catalog  800-448-4224 www.stpats.com
512-989-9727 $30 Minimum Order Customers in 75 countries and 50 states
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“H"lp Me,
Mr. Wizard”

is not exposed to oxidative siress dur-
ing the sensitive growth phase of their
life cycle.

This is clearly a topic without an
exact answer as research is ongoing. In
fact, much of the research is believed to
relate to aging in humans and other
animals. T will close with a list of facis
and my own opinion.

Wort has an

oxygen content of

about 8.5 ppm when

saturated with air.

Fact: Wort oxygen levels very
quickly drop after the lag phase of fer-
mentalion ends when aeration or oxy-
genation is performed only once. This
is the typical method of aerating wort.

Fact: Wort has an oxygen content
of about 8.5 ppm when saturated with
air (79% nitrogen and 21% oxygen) and
an oxygen content of about 43 ppm
when saturated with oxygen.

Fact: 0.57 liters of oxygen at stan-
dard temperature and pressure weighs
813 mg. When dissolved in 5 gallons or
18.8 liters of worl, this results in a con-
centration ol 43 ppm. After the satura-
tion point is reached, no more oxygen
can be dissolved into wort. In other
words, it doesn'l take long to saturate
wort with oxygen (or air when aeration
is being performed).

Fact: Oxygen content in wort can-
not be known without measuring it
since worl temperature, gas bubble
size and the contact time between the
bubble and wort all have a profound
effect on gas diffusion. Small bubbles
diffuse much, much more quickly than
big bubbles. Small bubbles also are less
buoyant, rise slower through the wort
and as such have a longer contact iime.
That's why aeration stones are
designed to produce very fine bubbles.

Fact: The major concerns with
commercial brewers and over-aeration




are primarily focused on propagation
where aggressive aeration/oxygenation
can cause problems due to oxidative
SIress.,

Opinion: This topic has incredible
depth and becomes extremely confus-
ing il one attempts to create a Unified
Theory of Aeration. There is no exact
answer o (question.
Homebrewing is a hobby of explo-
ration. I think the idea is 1o learn from
what others have done and explore the

your exact

art of brewing in a fun and creative
manner. Along the way, the experi-
enced brewer will come up with their
own special techniques and interpreta-
tions to the tremendous number of
ideas [floating around the brewing
(and homebrewing) world.

I personally use pure oxygen for a
one-time saturation shot for yeast
propagation. I have never had any
problems with this method. When it
comes Lo wort aeration for making
beer, 1 use air and saturate with air.
Again, this works well for me and,
most importantly, my veast!

Kick-Starting a Lager

The directions given by White Labs
for pitching lager yeast to wort are to
pitch it at 70-75 °F (21-24 °C) and allow
the wort to stay at this temperature
until fermentation has started, then
move your fermentation vessel to the
properly controlled environment of
50-55 °F (10-13° C). Is this the same
method used by commercial brewers
or small microbrewers? How long
should you wait after seeing move-
ment in the air lock before moving it to
cold storage to ferment? The lager
yeast | used is to be fermented at
50-55 °F (10-13° C). At what point of
fermentation at high temperatures will
mutation of the yeast take place. What
I am worried about is the flavor com-

ponents of the yeast being changed.
Andrew Jennemann
Southington, Ohio

I checked the While Lahs Website
to clarify their recommendation. They
do suggest this method as the easiest
way to carry out lager fermentations.
They suggest moving the fermentation
to the cooler environment within

12 hours of seeing active [ermentation.
The idea here is that yeast do not begin
producing flavor compounds until they
are actively fermenting and even then
there is a delay between yeast activity
and the concentration of flavor com-
pounds, such as esters (fruity aromas),
higher alcohols (spicy, wine-like aro-
mas) and sullur compounds (burnt
maltch and rotten egg aromas).
Fermenting lager yeast at warm

Strike Real Gold at the end of the Rainbow! |/

temperatures is not a major cause of
yeast mutation, but it will result in a
beer with a very different aroma.
Anchor Steam is a lager beer fer-
mented at warmer lemperatures,
around 65 °F (18 °C), and is much
more fruity and ale-like than lagers
fermented at cooler temperatures.

I cannot speak for all commercial
brewers because | am a Wizard, not a
mind reader! However, I do know the

Still Spirits products can be used without the need to distill at home.
Home distillation of alcohol is not currently legal in the U.S.

@p&v’/s. com

For a dealer near you go to:

FMEAG

www.stillspirits.com/usa.htm
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“Help Me, }
My, Wizard

practices ol many commercial brewers
and | do not know of any medium to
large lager brewers who start their fer-
mentations warm and then cool them
down. In fact, many lager brewers
begin their fermentations cool and let
them slowly warm to a defined maxi-
mum temperature. Many German
brewing references indicate that it is
common to cool worl to 46 °F (8 °C),
pitch the yeast al this very cool tem-
perature and to allow fermentation
temperature to rise lo a maximum of
50 °F (10 °C). The White Labs Website
does mention pitching at fermentation
temperature and cautions the brewer
to expect much longer lag times, typi-
cally 48-72 hours, before seeing active
fermentation.

The reason for pilching yeast in
cool wort is the belief that the resulting
heer has a better flavor. The reason for
pitching yeast into warm wort is the
well-known fact that bacterial prob-
lems become likely as the lag time pro-
ceeding fermentation increases.

I used both techniques and prefer
the beers made by pitching at or slight-
Iy below fermentation temperature to
beers made pitching warm and then
cooling. To be honest, one of the prob-
lems with starting warm and waiting
until seeing active fermentation is that
this might happen at night or on a day
when you are not at home checking
your fermenter. Since | brew in a brew-
pub — and don’t spend every minute of
every day there — I found it difficult
being consistent in my technique when
starting warm.

1 use a German Pilsner yeast, pitch
at 50 °F (10 °C) and allow the [ermen-
tation to rise to 54 °F (12 °C) where it
is maintained with cooling control on
the fermenter until fermentation is
complete. | typically see signs of fer-
mentation with 24-48 hours. | have
tried starting at 46 °F (8 °C) and fer-
menting at 50 °F (10 °C), but the fer-
mentations were sluggish and took too
long to finish for my particular
demands. Yeast strains vary and the
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best temperature for fermentation is a
function of yeast strain, brewing prac-
tices and the types of beers being
brewed. In other words, suggestions
about temperatures should be taken as
suggestions and noi rules set in stone.

I hope some of this information is
useful in producing your perfect liter of
lager. Prosit! m

Do you have a
question for Mister
Wizard? Write Lo him
¢/o Brew Your Own,
5053 Main Street, Suite
Z A, Manchester
gl Center, VT 05255
or send your e-mail

to wiz@byo.com. If you
submit your question
by e-mail, please
include your full name
and hometown. In
every issue, the Wizard
L will select a few questions
i Jor publication.
Unfortunately, he can’t
respond Lo questions
personally. Sorry!




THE WORD
“*KOLSCH”

has three mean-
ings in the local
dialect of the city
of Kéln (Cologne),
Germany. As an adjective it means “of
Cologne.” As a noun it is the name for
both the local dialect and the local
beer. That’s why patrons in the pubs
around the famous 800-year-old Gothic
cathedral in Kéln joke that Kilsch is
the only language in the world that you
can also drink.

Kélsch (the beer) is Germany’s only
true pale ale. But unlike its pale coun-
terpart in Britain, this German ale has
never become the countrys national
beer. Barely one beer in twenty drunk
in Germany loday is a Kolsch. Bul in its
city of origin, Cologne, Kélsch is dofi-
nitely the default beer. There it
accounts for more than halfl the entire
beer consumption. In spite of the
Kélsch’s fairly limited distribution as a
commercial brew, it represents one of
the major beer styles of the world. It is
a great quaffing ale, especially for a
summer thirst, and there is no other
ale quite like it.

Kélsch is a very subtle and delicate
beer. It is light in both body and
appearance, its maltiness is subdued
and its hoppiness is unobtrusive. Like
the helles from Bavaria, it is straw-
blond but with a bit more efferves-
cence. Unlike any of the German blond
lagers, however, Kdlsch imparts some
noticeable ale-type fruitiness on the
palate. Kilsch, like the Bavarian helles,
is a beer for which the ingredients are
deceptively simple. but adherence to
the prescribed brewing technigues and
to meticulous sanitation are para-
mount for the success or failure of the

Kolsch

The German pale ale

Kéilscl

O8 G anns 1.044-1.048 (11-12 °P)
R 1.010-1.012 (2.5-3 °P)
SRM . ....oeorireen.. BPPFOX. 2.5-3.5
IBU v eveeveees e crecensssessonseses 22425
ABV ... ... 4.3-4.8%

brew. There is simply nothing “strong”
in a Kélsch to cover up any mistakes or
sloppiness in procedures.

The roots of Kdlsch

We know [rom ancient documents
that brewing in Cologne goes back at
least a thousand years. However, the
modern Kélsch style we know today
dates back not even a hundred years.
Until the late Middle Ages, most brews
in Germany were probably ales, espe-
cially in the summer. For at least the
past five centuries,
German brewers have been making
mostly “new” beers — that is, lagers.
The only “old” German beers that
oscaped the lager onslaught and sur-
vived up to the Industrial Revolution
and into modernity were the wheat-
based weissbiers, mostly of Bavaria,
and the barley-based, copper-colored
ales of the Rhineland. The Rhine beers
brewed by the old ale method came to
be known as altbiers (alt is “old” in
German).

The Cologne city fathers made
their own official contribution to pre-
serving the “old” indigenous beer by
outlawing the making of bottom-
fermented (lager) beers in 1603, This
decree was overturned when Napoleon
Bonaparte occupied the Rhineland
during his campaign of 1794 to 1795
and imposed his Code Napoléon (the
legal code inspired by the French
Revolution).

One variation of the late-medieval
althier was a mostly-wheal beer known
as keutebier. From the sixteenth to the
early nineteenth century, much of the
ale production of Cologne (as well as in

however, most

 (roughy 78 °C). It is OK to thin out the

StyI® profile

by Horst D. Dornbusch

— BRECIPES

Modern Eau de Kélsch

(5 gallons/19 L, all-grain)
0G=1.046 FG=1.010 SRM=2.75
IBU =23 ABV = approx. 4.4%

Ingredients

9.5 |bs. (4.3 kg) Pils malt (< 2° L)

5.1 AAU Tettnanger hops (bittering)
(1.25 0z./35 g of 4.1% alpha acid)

1 oz. (28 g) Tettnanger hops (flavor)

1 tsp. Irish moss

White Labs WLP029 (Kélsch) or
Wyeast 2565 (Kdlsch) yeast

/4 cup DME or corn sugar

Traditional Cathedral Kélsch
(5 gallons/19 L, all-grain)
OG=1.048 FG=1.012 SRM =28
IBU = 25 ABV = approx. 4.7%

Ingredients
8.7 Ibs. (3.9 kg) Pils malt (< 2 °L)
1.3 Ibs. (0.59 kg) wheat malt (2 °L)
5.5 AAU Tettnanger (bittering)

(1.35 02./38 g of 4.1% alpha acid)
1 oz. (28 g) Tettnanger hops fﬂmr)
1 tsp. Irish moss
White Labs WLP029 (Kélsch)or

Wyeast 2565 (Kolsch) yeast
3/4 cup DME or corn sugar 4
Step by Step

If you want to be true to style,

start with as thick a mash as you can,
at roughly 110 °F (43 °C). Increase the
rrlash temperature gradually by about

1 °F (1/2 °C) per minute by infusing it
very slowly with near-boiling water. To
avoid excessive hot spots, keep stir-
ring the mash gently while you are

* raising the temperature. Once the

mash reaches about 146 °F (66 °C),
stop for a 30-minute rest, which
favors the formation of easily fer-
mentable maltose. Then employ the
next saccarification rest, for about 15
minutes, in the upper 150 °F range
(around 70 °C). Then ramp the tem-
perature up to sightly below 170 °F

mash at this point. Some German
breweries have as much as 80% of
their net kettle volume in water in the

" ;rnaah tun before they start th%

sparge. During the sparge, check thb
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Sty[® profile

neighboring Disseldorf, was in the
form of this keutebier. This brew was a
whitish ale, probably a bit like a
Belgian wit beer but without the addi-
tion of such spices as cloves, cumin or
coriander. Over time though, the once-
dominant wheat portion of the
keutebier grain bill became less and
less until it completely disappeared. By
the early twentieth century, the
Cologne keutebier had gradually meta-
morphosed into the pure barley beer
we now know as Kilsch.

A “controlled substance”

The Kilsch is one of the few beer
styles nowadays with a regional appel-
lation, similar to an “appellation
d’origine contrdllée”™ in wine. The
Kdlsch appellation is recognized by the
German government, which means that
only about two dozen brewers localed
in Cologne and its immediate vicinity
may legally call their beers Kblsch.
These breweries are organized in a for-
mal association — the Kilsch
Konvention — established for the sole
purpose of preserving the quality and
uniformity of the style and to keep it
from being brewed by distant, intrud-
ing breweries. Among the more famous
smaller breweries of the Kilsch
Konvention are Friih, Sion, Piffgen,
Toller and Malzmiihle. There are a few
mid-size breweries as well, but the live
largest Kélsch breweries now produce
almost two-thirds of all Kilsch beers.
Pernicious tongues have said that the
Kolsch Konvention club of Cologne
brewers works almost like a cartel and
stifles competition unfairly. My take is
that the Kélsch Konvention is a double-
edged sword; while it has helped to
solidify the style, it has also kept the
style from becoming more popular out-
side its local turfl. 1 know of only few
comparable appellations in beer. One
such would be for Berliner Weisse (the
spritzy, sour, low-alcohol Berlin wheat
ale) and another [for Trappist ales
(which may come only from six desig-
nated monasteries in Belgium).

What Makes an Ale a Kdisch?
Perhaps the best way to describe

the character of a Kélsch to someone

unfamiliar with the style is to compare
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more Kolsch recipes

mash temperature periodically, and
make sure it remains steady. The sparge
for a Kélsch may be relatively fast; forty-
five to sixty minutes is not unusual. Do
not continue sparging when the run-off
drops below a gravity of 1.010.

Boil the Kdlsch for about 70 min-
utes. Add the bittering hops about 10
minutes into the boil and the flavor
hops, as well as the Irish moss, about
10 minutes before shut-down. You can
get by with only two additions of
German noble hops. If your palate
craves a smidgen more aroma, howev-
er, you can add an extra half-ounce of
hops exactly at shutdown.

Cool the wort to the proper temper-
ature and pitch a true Kolsch-style, top-
fermenting yeast. The White Labs
WLP029 (Kbélsch) prefers a temperature
of 85-69 °F (18-21 °C) and really does
not like a temperature below 62 °F
(17 °C). The Wyeast 2565 (Kdlsch), on
the other hand, is happiest at what is
more of an altbier temperature of 56—
64 °F (13~18 °C). Select the White Labs
yeast if you like a fruitier Kdlsch; select
the Wyeast yeast if you prefer a cleaner,
crisper taste. Wait for about two weeks
until final gravity settles in. Now rack
your brew off its lees and put it into your

'1.111.‘;"?:“.' T
i .

frash.atituds.

If you like Smirnoff Ice then
you will love Vinoka ice
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lagering fridge (or cool basement).
When the beer is done, rack it again and
prime with dried malt extract or corn
sugar and bottle the beer. Making
Kdlsch is that simple!

Traditional Cathedral Kdlsch

(5 gallons/19 L, partial mash)

OG =1.048 FG=1.012 SRM =28
IBU =25 ABV = approx. 4.7%

Ingredients

5.75 Ibs. (2.6 kg) German-style light
malt extract (such as Weyermann
or Bierkeller)

1.3 Ibs. (0.59 kg) wheat malt (2 °L)

5.5 AAU Tettnanger (bittering)
(1.35 02./38 oz. of 4.1% alpha acid)

1 oz. (28 g) Tettnanger hops (flavor)

1 tsp. Irish moss

White Labs WLP029 (Kolsch) or
Wyeast 2565 (Kblsch) yeast

3/4 cup DME or corn sugar

Step by Step

Coarsely mill the wheat, place it into
a muslin bag and put the bag into cold
water. Heat the water for about 30 min-
utes to 170-190 °F (77-88 °C). Do not
boil the liquid! Lift the bag out of the pot
and rinse it with several cups of cold

i America’s

water. Do not squeeze the bag! Add
your “wheat water” to your kettle liquor
and bring it to a boil. Turn off the heat
when you stir in the extract. Stir and
bring to a boil. From then on, follow the
all-grain instructions to finish the beer.

Modern Eau de Kdolsch

(5 gallons/19 L, extract only)
0G=1.046 FG=1.010 SRM =2.75
IBU = 23 ABV = approx. 4.6%

Ingredients

6.3 Ibs. (2.9 kg) German-style light
malt extract (such as Weyermann
or Bierkeller)

5.1 AAU Tettnanger (bittering)
(1.25 0z./35 g of 4.1% alpha acid)

1 0z. (28 g) Tettnanger hops (flavor)

1 tsp. Irish moss

White Labs WLP029 (Kélsch) or
Wyeast 2565 (Kdlsch) yeast

3/4 cup DME or corn sugar

Step by Step

This is one of the easiest extract
beers you can make, provided you have
the facility to lager your brew. Mix the
malt with your brewing water in the ket-
tle. Bring the wort to a boil, then follow
the all-grain instructions.

Hobby
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it to a few related and better-known
styles. Unlike a British pale ale (and an
altbier, for that matter) a modern
Kilsch tends to be brewed with just one
type of malt, pale Pils malt. Traditional
forerunners of the modern Kilsch,
around the First World War, often still
contained up to 20 percent malted
whealt. So there is both a modern and a
traditional Kélsch formula in the recipe
section. Unlike most British ales, but
like the Diisseldorl altbier, Killsch tends
to be mashed by a multi-step method.
And its hopping rate tends to be
extremely gentle, much like that of the
Bavarian Helles lager.

The fermentation temperature of a
typical Kélsch tends to be about 60-68
°F (16-20 °C), which is more in line

with the fermentation temperatures of

a British ale than a German lager or an
altbier. German lagers are usually fer-
mented at around 48 °F (9 °C), while
the cool-fermenting altbier does best at
around 55 °F (13 °C). The Kilsch's rel-
atively high fermentation temperature
(by German standards) may explain
why this ale is slightly fruity and an alt-
bier is not. But a Kolsch parts ways
drastically with all British ales — but
not with an altbier — at the end of fer-
mentation. Once a Kélsch has reached
its final gravity, it must be lagered near
the freezing point for at least six to
cight weeks.

A modern Kilsch is simple to brew,
especially as an extract beer. All you
need is a good supply of Pils malt or, in
the  extract department,
Weyermann or Bierkeller light malt.
Because there are no specialty grains
in the modern version of this beer style,
there is no extract with grains recipe
for it.

A Kilsch is always served in an
exceedingly narrow, straight-sided,
cylindrical glass called a stange, which
means “rod” in English. The 0.2-liter
(6-/2 ounces) Kélsch-Stange stands six
inches (15 e¢m) tall and is only two inch-
es (5 cm) in diameter. It takes almosi
two and a half of these German pale ale
servings to fill one British pint glass! m

some

Horst Dornbusch is the author of

“Prost! The Story of German Beers"
(1997, Brewers Publications).
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have been involved with
agriculture in North Dakota
for more than a decade, so
I'm familiar with sweet-
grass and its traditional
uses. But it wasn't until a
few years ago, when a
friend wondered out loud
how sweetgrass might work in a beer,
that I decided to try brewing with it. 1
told him that if he rounded up a good
supply of the fragrant foliage, I'd give
it a shot. So last summer, when he
presented me with a fresh-cut bundle
of sweetgrass, | had to hold up my
end of the deal.

Sweelgrass is a perennial grass

that’s native 1o the cooler regions of

the Northern Hemisphere. It grows
north of Nebraska from coast to
coast, and at higher elevations (above
7.000 feet) farther south in the
Rockies. It is not a common grass in
the wild; you would have to know
what you're looking for to find it.
Sweelgrass is also known as vanilla
grass, Seneca grass and holy grass.
With its sweet, vanilla-like fragrance,
sweetlgrass has been part of sacred
and spiritual practices for centuries.
Its scientific name, Hierochloe odora-
ta, comes from the Greek “hieros”
(sacred) and “chloe” (grass). More
recently, sweetgrass has been classi-
fied as Hierochloe hirta.
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Sweetgrass prefers cool, moist
places along streams, hogs, wetlands
or wooded areas. It is not typically
found in uniform patches in the wild.
but interspersed among other plants.
Sweetgrass spreads rather well by
rhizomes and is usually propagated
from cuttings rather than by seed.
(Rhizomes are underground shoots;
they grow horizontally through the
soil a short distance from the parent
plant before sprouting up to the soil
surface to begin growing as another
plant.) Due to its alpine heritage,
sweetgrass often flowers early in the
spring, before most other grasses.
The longest leaves thal grow from
shoots without seedheads are pre-
ferred for braiding, and also seem to
have the most aromatic properties.

Sweetgrass has a long history of
use by humans. Early Europeans
would spread dried sweetgrass at the
entrance to churches on special occa-
Native cultures in North
America have many uses [or sweet-
grass. They burn it as ceremonial
incense, weave it into baskets and
decorations, and steep it in water for
a hair, skin and eye wash, or for use
as a cold medicine, analgesic or
insecticide. The sweet fragrance of
dried sweelgrass is due to a sub-
stance called coumarin, which has
anti-coagulant properties in the

sions.

Brew an uplifting
batch of beer with a
vanilla-scented grass
that’s long been
used for spiritual
ceremonies.

blood. Coumarin is an active ingredi-
ent in Coumadin, a prescription drug
used to prevent blood clots in some
patients after surgery.

Meanwhile, back at the brewery

During a decade of homebrewing
experience |1 have made several
hatches of pale ale that required dry
hopping in the secondary fermenter.
I decided to use the same technique
with sweetgrass (o preserve the deli-
cate aroma that would have been lost
if I had added the foliage to the boil.
So after the usual brewing process
and primary fermentation, | racked a
Kilsch-style ale into a secondary car-
boy, cut an ounce of dried sweetgrass
into four-inch pieces and dropped
them into the brew.

1 must admit that the sight of a
bunch of chopped-up grass floating
around in my carefully brewed ale
made me a little nervous. I wondered
if I'd get the delicate vanilla flavor I
sought or a batch of contaminated
beer that tasted like hay. Things went
smoothly, however, and I sampled the
brew every day to see how the flavor
developed. After five days the flavor
seemed about right, so I racked,
primed and bottled my experiment
and left it to condition in a cool, dark
corner of the basement.

After several weeks of condition-

photos courtesy of JON STIKA




ing, 1 chilled a few boltles of my
Sweetgrass Ale and sampled the
results. The beer had a very distinctive
sweet-vanilla flavor and aroma with a
slightly grassy finish. But alter two
months in the bottle, the grassy taste
receded, leaving a unique, refreshing
aroma and palate with a light, malty
finish. Obviously the base beer you
choose for your Sweetgrass Ale will
influence the final product. | prefer a
German-style ale or wheat beer with
enough bitterness (20-30 1BUs) to off-
set the sweetgrass.

If you have trouble finding sweet-
grass growing wild in your region, find
a local expert to help vou track some
down or search the Internet for suppli-
ers of dried sweetgrass braids (we list
a few sources below). For additional
information on sweetgrass, check out
the U.S. Department ol Agriculture
database at http:/plants.usda.gov.

Sweetgrass Ale

(5 gallons/19 liters, all grain)
OG = 1.040 FG =1.010
IBUs = 13 ABV = 3.9%

Ingredients

5 Ibs. (2.25 kg) pale malt

2.5 1bs. (1.12 kg) wheal malt

8 0z. (224 g) crystal malt (10 °L)

8 0z. (224 g) Vienna mall

2.8 AAU Casecade hops (0.56 02./16 g
@ 5% alpha acid)

2 AAU Hallertau hops (0.5 0z./14 ¢
@ 4% alpha acid)

1 0z, (28 g) dried sweetgrass leaves
(“dry hop” in secondary)

0.25 oz. (7 g) Hallertau hops
(dry hop in secondary)

Wyeast 1007 (German Ale) yeast

8 0z. (224 g) of dry malt extract
for priming

Step by step

Crush malt and mash at 153 °I (67
°C) for 90 minutes at pH 5.3. Sparge
with a little less than 3 gallons (11.4
liters) of 168 °F (76 °C) water at pH 6.2,
Top up to at least 6 gallons (22.8 liters)
to allow 1-gallon (3.8-liter) loss during
boil. Bring to a boil and add Cascade
hops for last 60 minutes of the boil.
Add 0.5 ounce (14 gram) Hallertau
hops for last 20 minutes of the boil.

When done boiling, chill with worl
chiller to 65-70 °F (18-21 °C) and

siphon into glass carboy. Aerate the
wort and pitch a one-pint (470 mlL)
yeast starter. Set carboy in 58 °F place
(14 °C) until primary fermentation is
complete (about 2 weeks). Rack beer
onto sweelgrass cut into 3-4 inch
pieces and 0.25 ounce (7 g) of whole
Hallertau hops in a sanitized glass car-
boy for secondary fermentation at 58
°F (14 °C). Allow sweetgrass and hops
1o soak for 3 days in secondary fer-
menter, then rack into a bottling buck-
el and add 8 ounces (224 g) of dry malt
extract, pre-boiled in a pint (470 mL) of
water. Bottle the batch. Allow beer to
condition in the bottle for al least one
month in a cool, dark place.
Partial-mash option: Replace the
7.5 pounds (3.4 kg) of pale malt and
wheat malt with 6 pounds (2.7 kg) of
liquid malt extract (LME) [or wheat
beers. Steep Vienna and crystal malts
at 153 °F (67 °C) for 45 minutes. Bring
this wort to a boil and add LME. =

If sweetgrass does not grow
wild in your neck of the woods,
you can order plants or dried
braids over the Internet from
sereral sources:

www.matoska.com

www.batnet.com/rwc-seed/
sweetgrass.html

www.sweetgrassplants.com

The BEER had a very
distinctive SWEET-VANILLA
FLAVOR and aroma with a
SLIGHTLY GRASSY
FINISH. But after two
months in the bottle, the
grassy taste receded,
leaving a UNIQUE,
REFRESHING AROMA and

palate with a light,
MALTY FINISH.
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AH, THE MANY WONDERFUL COLORS OF BEER!
-The"'f_pgie straw of Belgian wit, the rich gold of Pilsner, the bur-
':‘nishe’éi-copper of London ale and the pre-dawn darkness of

"giasS S the color that first whets your thirst.

Beergglor comes from malted barley. Different types of mait
have diffef@t characteristic colors, depending on how long and
at what temperature they were kilned. During the mash, color-
carrying molecules are dissolved into the wort. Malt extracts are
just concentrated worts, so the color of the extract will depend
on the malts that were mashed in order to make it. Other factors
in the brewing process can also influence beer color, such as
caramelization or darkening during the boil.

When beers are judged in a competition, beer color is often
the first check a judge makes as he determines how well a beer

has been brewed to style. The judge will pour about an inch of
beer into a clear plastic judging cup and swirl the cup to dis-
lodge any bubbles on the sides. Then the beer will be held up to
the light to gauge its color against a color guide. Dark beers are
often examined with a flashlight held behind the beer to deter-
mine clarity and its effect on the color.

We can reasonably predict the final color of our beer by cal-
culating the color contribution of each malt, malt extract and
adjunct that we use in our recipe. All malts are analyzed for color
during production and, in the case of specialty malts, are pro-
duced to a specific color range. We can use the color ratings
provided by the manufacturers to determine whether our recipe
will meet the range for the intended style. Typical color ratings
for several common maits, malt extracts and adjuncts are given
in tables below.

raise the colors!

How to MEASURE, CALCULATE and CONTROL the COLOR OF YOUR BEER.

Extract Type Malt or Adjunct
Wheat LME 4.5°L <5 °L 2-Row Lager Malt 15°%
Extra-Light LME g 2-35°L Wheat Malt 2°L
Light DME a9 3.5-6 °L Pale Ale Malt 3°L
Light LME 35°L 4-6°L Vienna Malt 4°L
Amber DME = 1999 | Munich Malt 10 °L
Amber LME 16 °L 8-10 °L St Mol s
Dark DME - 22-35 °L Crystal 40 40°L
Dark LME 66 °L 25-30 °L it —
s Crystal 120 120 °L
Chocolate Malt 350 °L
Black Patent Malt 500 °L
Flaked Barley 15°L
When you see a beer
: Flaked Rice 1°L
sparkling in the glass, it’s the color QSRS
- . Flaked Wheat 2L
that first whets your thirst. o
Maito-Dextrin Powder 0°L
Story and Graphics by John Palmer Dextrose, glucose, 0°L
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How BEER and MALT
COLOR is MEASURED

Historically, the color of beer and
brewing malts has been rated in
degrees Lovibond (°L). This system was
created in 1883 by J.W. Lovibond and
consisted of glass slides of various
shades that could be combined to pro-
duce a range of colors. A standard
sample of beer or wort would be com-
pared to combinations of these slides
to determine the rating.

The color rating of a malt is deter-
mined by conducting a Congress Mash
(a standardized mashing method) and
measuring the wort color. The original
glass slide system was later modified to
the Series 52 Lovibond Scale, which
consisted of individual slides or solu-
tions for specific Lovibond ratings.
However, the system still suffered from
inconsistency due to fading, mislabel-
ing and human error.

Standard Reference Method

In 1950, the American Society of

Brewing Chemists (ASBC) adopted the
use of optical spectrophotometers (o
measure beer color. Spectrophoto-
meters are machines that shine light
through liquid samples. A detector on
the other side of the sample measures
how much of the light shone on the
sample actually makes it through. In
the case of beer, a specilic wavelength
of light (430 nanometers) is shined
through a standard-sized sample. A
darker wort or beer absorbs more light
and therefore yields a higher measure-
ment. This method allowed for consis-
tent measurement of samples and the
Standard Reference Method (SEM) for
determining color was born.

The SRM method was originally set
up to approximate the Series 52
Lovibond scale and the two scales can
be considered to be nearly identical for

35SRM 30 SRM

25 SRM

mosl of their range. However, the reso-
lution of a spectrophotometer dimin-
ishes greatly for dark brown or black
worts, when little light can penetrate
the sample to reach the detector. To
accommodate dark worts, the sample
is diluted and the measurement is
scaled 1o assign an undiluted value.
Unfortunately, dilutions have been
shown to be non-linear for beers made
from highly colored malts (see sources
3 and 7 on page 33).

When provided with consistent,
precise references, the human eye can
distinguish very narrow differences in
color. This is because of the variety of
wavelengths of visible light coming
from a sample that can be compared,
as opposed to the information con-
veyed by a single wavelength. There is
less variation in a single wavelength
measurement, butl there is also a cor-
responding loss in range. For this rea-
son, the Series 52 Lovibond scale is still
in use today in the form of precision
visnal comparators. It is most often
used to determine the rating of dark
and roasted malts. The use of com-
parators is most prevalent in the malt-
ing industry. and therefore the color of
malts is typically discussed as °L, while
beer is discussed as °SRM,
though the basis (absorbance at 430
nm) is the same,

color

European Brewing Congress
Prior to 1990, the European
Brewing Congress (EBC) used a differ-
ent wavelength for measuring
absorbance, and conversion between
the iwo methods was an approxima-
tion. Today, the EBC scule uses the
same wavelength for measurement,
but uses a smaller sample glass. The
°EBC rating for a malt or beer is not
equivalent to the °L rating. If you are
converting from EBC units, it is proba-

20 SRM

15 SRM

bly a good idea to check with the man-
ulacturer to see which EBC method
they are using. Some malt manufactur-
ers have reportedly not upgraded to
the new standard. The current EBC
scale for rating beer color is about
twice the SRM rating. The actual con-
version lactor between the two meth-
ods is 1.97, but to argue whether an
Irish stout with an EBC rating of 90 is
45 °SRM or 45.6 °SRM is pointless.

Color swatches to illustrate seven
levels of beer color are shown in the
figure at the bottom of the page. These
color swatches for °SBEM colors are
taken from Promash Brewing Software
(version 1.8). They represent beer thal
has been poured to a depth of about
1.5" in a typical 6-ounce clear plastic
judging cup, swirled to de-gas, and
held up to good lighting against a white
background.

The main constituents of color in
malts are the melanoidins produced by
Maillard or browning reactions,
Browning reactions between sugars
and amino acids occur whenever food
is heated — like toast. Different heat-
ing methods with different sugars and
amino acids will produce different col-
ors — from amber to red, brown and
black. So the wide spectrum of beer
color is primarily due to the variety of
germination and kilning procedures
used in the production of malis.

ESTIMATING BEER COLOR with
MALT COLOR Units (MCUs)

The final color of a beer can be
estimated from a recipe by adding up
the melanoidin contributions in the
[orm of malt color units (MCLU), An
MCU is like an alpha acid unit (AAU)
for hop bitterness (IBU) calculations.
The color rating of the malt (°1.) is mul-
tiplied by the weight (Ibs.) used in the
recipe, just like the weight of a hop

10 SRM 5 SRM

A representation of beer color from 5 to 35 °SRM. Pour 1.5 inches (3.8 cm) of beer in a 6 oz. cup and compare to color
swatches. Although comparing colored liguid to a printed color guide isn’t perfect, you can at least get « rough guide to
heer color in this manner. Some judges at beer competitions have color lransparencies that are somewhat more accurate.
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addition is multiplied by its alpha acid
rating. To estimate the °SRM color of a
beer, the MCUs are divided by the
recipe volume and multiplied by a
constant, similar to the percent uti-
lization in the IBU calculation. For
light beers (yellow, gold or light
amber) the relationship between
°SRM and MCU is about one to one,

As a brief example, il 8§ pounds of
2-row lager mali (2 °L) and 2 pounds
of Vienna malt (4 °L) were used for a
five-gallon batch, the estimated color
would be [(8 x 2) +(2x4)|/5=48or
aboutl 5 °SRM. Unfortunately this sim-
ple model does not work when the
MCUs exceed 15. Linear models have
been proposed by homebrew authors
Randy Mosher and Ray Daniels, but
data for the full spectrum of heer
color (some of which is illustrated at
right) may be better fit by an expo-
nential such as the one
described by D. Morey's equation (see
table below).

The figure at right shows a com-
parison of four models for final beer
color. The orange line is a reference
for the case if °SKM = MCU. The green
line traces Mosher’s equation, the
blue is for Daniels, and the red is for
Morey’s. Analysis of commercial as
well as homebrewed beer has shown
that the measured color tapers off,
even as the malt color contributions
(The data

curve.

increase dramatically.

Proposed Models for
Beer Color as a Function of MCU

“SRM = MCU (traditional)
“SEM = 0.3 x MCU + 4.7 Maosher
“SERM = 0.2 x MCU + 8.4 Daniels
°*SRM = 1.49 x MCU0.68 Morey

shown here is from the article "Beer
Color Demystified—Part 11:
Controlling and Predicting Beer
Color(5)" by Ray Daniels.)

The problem with the linear mod-
els proposed by Mosher and Daniels is
that there is a lower limit for beer
color at 4.7 and 8.4 °SRM. respective-
ly. Obviously, there are beer styles —
such as Belgian wit, Pilsner and
American light lager — that are
lighter than these limits. An exponen-
tial equation fits the data better. The
function is nearly equal to MCU at low
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SRM Color as a Function of Malt Color Units

50 s

45
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Measured SRM Color

80

100 1580

Malt Color Units

Data points (open circles) show measured beer color (in "SRM) versus their
malt color units (MCU). Colored lines represent proposed models for beer color
as a function of MCUs. See the box at left for the corresponding equations.

MCU values. However, as the MCUs go
to higher values — corresponding to
brown ales, porters and stout — the
actual color diverges from the MCU =
°SRM line and increases at a lower
rate than depicted by the linear mod-
els of Mosher and Daniels. A beer with
an MCU of 200 compared to one with
a rating of 100 is still just “very dark,”
instead of twice as dark, as the °SRM
= MCU model would have you believe.
Even expert beer judges cannot dis-
cern a difference hetween color val-
ues greater than 40 °SRM.

Another aspect of beer color that
needs to be mentioned is hue. In this
case, hue means the gradation or
variety of a color. Dilferent beers with
the same °SRM rating can actually be
different hues because the measure-
ment is based on the absorbance of a
single wavelength of (blue-violet)
light. The human eye sees all the visi-
ble wavelengths, and will perceive
other colors transmitted or reflected
from the sample that the spectropho-
tometer detector will not. Thus, a
spectophotometer might see two

beers with a 15 °SEM color rating
whereas a brewer will see a reddish
American amber ale and a British bit-
ter with a hint of brown.

This drawback in the current
ASBC method was noted in a recent
brewing study at UC Davis. In the
study, two lagers (a pale ale and a
stout) were diluted to the same color
rating (3.5-3.6 °SRM). A group of 31
people were presented with ten pair-
ings of these diluted beers and asked
to determine if they were the same or
different.

The results clearly showed thal
the panelists could correctly deter-
mine a difference in color between
different beers, except in the case of
the two lagers, which were perceived
as being the same. The original color
of the undiluted all-malt lager was 8
°SRM, and the undiluted color of the
other lager, containing cereal
adjuncis, was 4 °SRM. It is interesling
to note that the undiluted color mea-
surements of the three paler beers
were nearly the same (<1 °) when
measured by both the ASBC method




Beer Style SBRM Color
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German Pilsener 2.5-4 very pale-pale

Belgian White Ale 2-4 very pale, cloudy
American Light Lager (Diet) 2-4 very pale

American Light Lager (Standard) 2-4 vary pale

American Light Lager (Dry) 2-4 pale-golden

Cream Ale 2-4 very pale

Berliner Welsse 2-4 very pale-pala

American Light Lager (Premium) 2-5 pale-golden

American Wheat 2-8 pale-amber

Belgian Ale 3.5-12 light-amber

Belgian Strong Ale 3.5-20 pale to dark brown

Kalsch 3.5-5 pale gold

Trippel Ale 3.5-5.5 light-pale

Munich Helles 3-5 very pale-golden
Bohemian Pilsener 3-5 pale-golden

German-style Weizen 3-6 pale-golden

Helles Bock 4.5-6 pale-gold

Classic English Pale Ale 4-11 pale-deep amber/copper
American Pale Ale 4-11 pale-deep ambaer/red/copper
Dortmund Export 4-6 very pale-golden

Fruit Ale or Lager 5-50 varies

Herb Ale or Lager 5-50 varies

Belgian Lambic Gueuze 6-13 pale-amber
Oktoberfest/Marzen 7-14 amber to dark amber/copper
German-style Weizenbock 7-30 amber-dark brown

English Bitter (ordinary) B-12 gold-copper

Vienna 8-12 amber-dark amber/copper
English Bitter (speciaity) 8-14 gold-copper

English Extra Special 8-14 gold-copper

India Pale Ale 8-14 pale-deep amber/copper
Scottish Light 8-17 gold-dark amber/copper/brown
California Common Beer 8-17 pale amber-deep amber
Dubbel Ale 10-14 amber-brown

English old (Strong) Ale 10-16 light-dark amber/copper
Scottish Heavy 10-18 gold-dark amber/copper/brown
Scottish Export 10-19 gold-dark amber/copper/brown
American Dark 10-20 deep copper-dark brown
Bamberg-style Rauchbier 10-20 dark amber-deep brown
Strong Scotch Ale 10-47 copper-black
Dusseldorf-style Altbier 11-19 dark amber-dark brown
Flanders Brown Ale 12-18 copper-brown
Doppelbock 12-30 amber-dark brown

Barley wine 14-22 copper-medium brown
English Brown Ale 15-22 medium-dark brown
American Brown Ale 15-22 medium-dark brown
German-style Dunkelwsizen 17-22 dark copper-brown
Munich Dunkel 17-23 deep copper-dark brown
English Mild Ale 17-34 medium-dark brown
Eisbock 18-50 deep copper-black
Imperial Stout 20+ dark copper-black
Traditional German Dark Bock 20-30 copper-dark brown

Brown Porter 20-35 medium-dark brown
Schwarzbier 25-30 dark brown-black

Robust Porter 30+ black-opaque

Classic Dry Irish Stout 404 black-opaque

Foreign Style Stout 404+ black-opaque

Sweet Stout 40+ black-opaque

Belgian Lambic Faro NA NA

Source: Papazian, C. (1994) The Home Brewer's Companion
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No. 4 Shay Steam

Recipe OG = 1.048

BJCP Style Guidelines

for Califormia C
oG 1.044-1.055
FG 1.011-1.014
1BU 35-45
Color

8-14 °SRM (pale amber, deep amber)

Lalifornia Common Beer

Recipe Maits Color | MCUs | MCU | Mosher | Daniels | Morey
Rating

6 Ibs. of light LME | 5 °L 6 12 B 11 8

0.75 Ibs. of crystal | 40 °L 6

40 °L malt

0.25 Ibs. of malto- | 0 °L 0

dextrin powder

Comment: In this example, the recipe malts yield an "SRM color rating with-
in the BICP guidelines for all three color models. The brewer can be conflident
that the entry would not be marked down for color.

0G 1.040-1.050
FG 1.008-1.014
1BU 20-30
Color

20-35 “SRM (medium-dark brown)

MCU Mosher Daniels Moy

2 26 2 28

Comment: In this example, the recipe
malts yield an *SRM color rating and
an 0G within the BJCP guidelines for
brown porter, although the use of
black patent malt adds some roast
character that is more appropriate to
the robust porter category. The brew-
er can use color modeling to adjust the

recipe to firmly place it in the robust
category if they wish. Both the OG and
the color would need to be increased.
There are lots of options to do this;
here are three:

1. Add 1.5 Ibs. of dark DME. This will
add about 12 points to the OG and the
MCU total. The drawback is that the
0G increases significantly (to 1.060)
without changing the color much.

2. Increase the 0.5 lbs. of chocolate
malt to 1 pound. This will change the
MCU total to 107 without changing the
0G much.

3. Increase the light LME to 7 pounds,
and increase the chocolate malt to 1
pound. This increases the gravity but
the MCUs only change by 1 point.

0G = 1.050-1.065
FG = 1.012-1.016
IBU = 25-45
Color = 30+ "SRM (black-opaque)
Port O' Palmer Porter
Recipe OG = 1.048
Recipe Maits Color MCUs
Rating
|6 ks of ight LME 51 | &
0.5 Ibs. of crystal
60°L mait 60 °L 6
0.5 Ibs. of
chocolate malt 350 °L 35
0.25 Ibs. of black
patent malt 500 °L 25
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and a Series 52 Lovibond Comparator
(Tintometer Ltd., Salishbury, UK). The
stout was the exception with the com-
parator measuring 115 °L, and the

spectrophotometer measuring 86
°SRM. This difference illustrates the
drawback mentioned earlier of the
ASBC method for determining the color
of very dark malts and beers.

Other COLOR FACTORS

The color of the malts is not the
only factor that determines a beer’s
final color. Other variables — such as
boil time, heating method, hopping
rate, yeast flocculation, clarity, age or
oxidation — effect the absorbance of
light and the perceived color.

Long boils over high heat promote
the caramelization of sugars and dark-
en the wort. The oxidation of polyphe-
nols (tannins) from grain husks or hop
cones also contributes to wort darken-
ing. Wort that has been oversparged or
heavily hopped has a greater propensi-
ty for darkening as it ages.

During the boil and subsequently
during chilling, proteins combine with
polyphenols to form the hot and cold
break and this decreases wort color.
Other color-carrying compounds will
settle oul during fermentation as the
yeast floceulates. And of course, the
overall clarity of a beer will effect the
degree to which light is absorbed and
the perceived color.

These other factors that effect beer
color are diverse and significant
enough that the actual color could be
plus or minus twenty percent ol the
estimated value. And, that being the
case, a simplified exponential equation
of °SEM = 1.5 x MCUY7 is jusl as valid
as the derived values of Morey’s equa-
tion, My purpose in stating this isn’t to
propose a new model, but instead to
point out the inherent limits of any
model for beer color. None of the three
models is necessarily any more correct
than another, although Morey's may be
more forgiving for very light beer
styles. Hopefully this caveat will pre-
vent overly-technical readers [rom try-
ing to calculate color to the fourth dec-
imal place as other factors not in the
equation have an effect on beer color.
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color — it is also important (o remem-
ber that final beer color is driven hy
many factors from all parts of the
brewing process, and thal these are
nol factored into the color models. You
will need to examine your equipment,
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determine which model works best for : i ¥ :_ ¢ Romebrew du
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IBU calculations. These tools are not
the end, they are the means Lo an end,
and the proof'is in the beer.m

ESTIMATING BEER COLOR Lt TGN
from a HOMEBREW RECIPE ' &

To plan the color of your recipe, .
calculate the MCU values for each of

From starter kits to professional-grade brewing equipment,
Northern Brewer is the supplier you can trust with the finest
ducts and the most reliable service and advice. Stop by our
Paul store, visit northernbrewer.com or call 1-800-681-2739

L

John Palmer is the author of “How
to Brew: Ingredients, Methods,
Recipes and Equipment for Brewing
Beer at Home” (Defenestrative
Publishing Company, 2001).
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b E E I by Tess and Mark SZAMATULSKI

A glass of GOOD BEER, a chunk of FINE CHEESE ... it’s the ultimate PUB-
FOOD PARTNERSHIP. Here's a complete GUIDE to PAIRING BEER and
CHEESE, from throwing a TASTING PARTY for your friends to COOKING A
TASTY MEAL with CHEESE and HOMEBREW as the STAR INGREDIENTS.

WHO DOESN'T LIKE CHEESE? And we
know everyone loves beer! Pair these
two and it's a match made in heaven.
Wine and cheese pairings have
always been popular. But when wine is
paired with cheese, the acidity and
tannins in the wine quickly wash away
the flavors of the cheese, Beer is lower
in tannin and contains less alcohol
than wine, so there's no tannic bite or
alcoholic heat to interfere with the
taste of the cheese. The carbonation,
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maltiness and full mouthfeel of beer
enhance and complement the creamy
consistency of cheese.

A Quick Cheese Course

Cheese can be divided into two
broad categories, fresh and ripened.
Cheese is made from milk that's thick-
ened with coagulating
enzyme), special bacteria or acid (such
as lemon juice) until it separates into
curds (semi-solids) and whey (liquid).

rennin (a

After this happens, the curd is drained
and pressed into shapes. This is called
fresh or unripened cheese. Examples
are farmer's cheese, coilage cheese,
ricotta, mascarpone and cream cheese.

In the production of ripened or
aged cheeses, the curds are cured by
bacteria or heat. The curds are then
aged in a temperature- and humidity-
controlled room.

Into this category f[all the hard
cheeses, such as Parmesan; semi-firm,




such as cheddar; semi-soft, such as
(ouda: soft ripened, such as Brie;
veined cheeses, which are inoculated
with mold spores. such as blue cheese:
and spun cheeses, such as mozzarella.
Washed-rind such as
Chimay, a Belgian cheese that’s
washed in beer — are also gaining
popularity in the United States.

cheeses —

Throw a beer and cheese party!

A beer-and-cheese tasting makes a
fun party. The pairings can be by coun-
try; for example, you could serve
Samuel Smith’s Imperial Stout with
English Stilton, or German rauchbier
with smoked German gouda. You could
also pair the cheese and beer by flavor,
whether complementary or contrast-
ing. The beer should balance the
strength of the cheese but not over-
power it.

For a small party, sample 6-8
cheeses with the same number of
beers. Slice the cheeses into one- Lo
fwo-ounce portions. Accompany the
cheeses with platters of rustic breads
(if you're ambitious, make spent-grain
bread), crackers, toasted nuts {(such as
walnuts and pecans), dried fruits, chut-
ney, cured meats (such as Black Forest
ham), fresh fruits (raspberries, straw-
berries, pears and apples) and slices of
exotic melons.

Serve the mildest cheese first, and
go in order to the strongest. Tell your
guests to first taste the beer, then take
a bite of cheese, and then taste the
beer again. This will enable them to
appreciate the full range of flavors.
One thing to remember is that the fat
from the cheese will remain on your
lips. which will make the beer go flat.
That's a small price to pay for the won-
derful tastes you'll experience!

We have provided two homebrew
recipes that pair well with cheese and
are perfect to add to dishes with
cheese as an ingredient. Enjoy!

BELGIAN BLOND ALE

(5 gallons/19 liters, extract with grains)
0OG: 1.074-1.076 FG: 1.018-1.020
SRM: 6-7 1BU: 256 ABV. 7.1%

This blonde ale is a spun-gold color
and is crowned with a dense head. The
aroma offers a spicy and dry nose with
a hint of alcohol. The soft palate is full

1™

carbonation,
maltiness
and full
mouthfeel of

beer

enhances

the creamy
consistency
of

cheese.

of flavor with a smooth, malty quality.
It finishes dry with a hit of hop bitter-
ness. Pair with Brie in puff pastry with
raspberries, or Clams Casino topped
with Parmesan-Reggiano cheese.

Ingredients:
4 0z. (112 g) Belgian biscuit malt
2 oz. (56 g) Belgian aromatic malt
8 1bs. (3.6 kg) Muntons extra-light
dry malt extract (DME)
8 oz. (224 g) Belgian clear candi sugar
4 pz. (112 g) malto-dextrin
7.2 AAU Styrian Goldings (1.6 02./45 g
@ 4.5% AA) (bittering) for 60 min.
2.25 AAU Styrian Goldings (0.5 oz/
14 g @ 4.5% AA) (flavor) for 15 min.
1 tsp. Irish moss for 15 minutes
Wyeast 1762 (Belgian Abbey 1)
Wyeast 1214 (Belgian Abbey)
1-1/4 cup Muntons extra-light DME
for priming

Step by step:

Bring 1 gallon (3.8 liters) of water
to 155 °F (68 °C), add crushed grain
and hold for 30 minutes at 150 °F
(66 °C). Strain the grain into the brew-
pot and sparge with /2 gallon
(1.9 liters) of 168 °F (76 °C) water. Add
the dry malt extract, candi sugar,

malto-dextrin and bittering hops.
Bring the total volume in the brewpot
to 3 gallons (11.4 liters). Boil for 45
minutes, then add the flavor hops and
Irish moss. Boil for 15 minutes, then
remove the pot from the stove. Cool
wort for 15 minutes in an ice bath or
chill with a wort chiller. Strain into the
primary fermenter and add water to
obtain 5-1/8 gallons (19.4 liters). Add
veast when wort has cooled to below
75 °F (24 °C). Oxygenate-acrate well.
Ferment at 70 to 72 °F (21 to 22 °C) for
7 days, then rack into secondary (glass
carboy). Ferment at 70 to 72 °F (21 to
22 °C) until target gravity has been
reached and beer has cleared (4
weeks). Prime and bottle. Carbonate at
70 to 72° (21 to 22 °C) for 3—4 weeks.
Partial-Mash: Acidify the mash
water to below 7 pl. Mash 2.75 Ibs.
(1.24 kg) Belgian two-row Pilsner malt
and the specialty grains in 1 gallon (3.8
liters) of water at 153 °F (67 °C) for 60
minutes. Sparge with 1.5 gallons (5.7
liters) of water at 5.7 pH and 168 °F
(76 °C). Then follow the extraci recipe,
omitting 2 lhs. (0.9 kg) of Munton’s
extra-light DME from the boil.
All-Grain: Acidify mash water to
below 7 pH. Mash 13.5 lbs. (6.1 kg)
Belgian two-row Pilsner malt and spe-
cialty grains in 4.75 gallons (18 liters)
of water at 153 °F (67 ° C) for 90 min-
utes. Sparge with 5 gallons (19 liters)
of water at 5.7 pH and 168 °F (76 °C).
Boil time is 90 minutes. Add 5.4 AAUs
of bittering hops for the entire boil.
Add candi sugar, flavor hops and Irish
moss as indicated by extract recipe.

SCOTCH ALE

(5 gallons/19 liters, extract with grains)
0G: 1.084-1.086 FG: 1.020-1.022
SRM: 27 IBU: 31 ABV: 8.2%

A classic wee heavy brimming with
the aroma of sweet and peat-smoked
malt. Bold and packed full of flavor,
this is a beer to be sipped slowly. Pair
with a plate of Stilton cheese, pears
and walnuts, It's also delicious with a
slice of grilled black bread topped with
tomatoes and melted sharp cheddar.

Ingredients:

12 oz. (336 g) British crystal malt
(55 °L)

2 o0z. (56 g) roasted barley
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Beer is lower in tannin and contains less alcohol than wine, so

bite or alcoholic heat to interfere with the taste of the cheese.

2 0z. (56 g) peated malt

7 Ibs. (3.15 kg) Muntons extra-light
dry malt extract

3.5 bs. (1.58 kg) John Bull light malt
extract syrup

9 AAUs Northern Brewer (1 0z./28 g
@ 9% AA) (bittering) for 60 min.

2.5 AAUs East Kent Goldings (1/2 0z./
14 g @ 5% AA) (flavor) for 15 min.

1 tsp. Irish moss for 15 minutes

Wyeast 1728 (Scottish Ale)

White Labs WLP028 (Edinburgh Ale)

1-1/4 cup Muntons extra-light dry
malt extract for priming

Step by step:

Bring 1 gallon (3.8 liters) of water
to 155 °F (68 °C), add crushed grain
and hold for 30 minutes at 150 °F (66 °
C). Strain the grain into the brewpot
and sparge with 1/2 gallon (1.9 liters) of
168 °F (76 °C) water. Add the dry malt
extract, malt extract syrup and bitter-
ing hops. Bring the total volume in the
brewpot to 3.5 gallons (13.3 liters). Boil
for 45 minutes, then add the favor
hops and Irish moss. Boil for 15 min-
utes. then remove the pot from the
stove. Cool wort for 15 minutes in an
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ice bath or chill with a wort chiller.
Strain into the primary fermenter and
add water to obtain 5-1/8 gallons (19.4
liters). Add yeast when wort has cooled
to below 75 °F (24 °C). Oxygenate-
aerate well. Ferment at 62 to 65 °F (17
to 18 °C) for 7 days, then rack into sec-
ondary (glass carboy). Ferment at 62 1o
65 °F (17 to 18 °C) until target gravity
has been reached and beer has cleared
(4 weeks). Prime and bottle. Carbonate
at 70 to 72 °F (21 to 22 °C) for 3-4
weeks. Store at cellar temperature.
Partial-Mash: Acidify the mash
water to below 7 pH. Mash 2.25 |bs.
(1 kg) British or Scottish two-row pale
malt and the specialty grains in 1 gal-
lon (3.8 liters) of water at 151 °F (66
°C) for 60 minutes. Sparge with 1.5 gal-
lons (5.7 liters) of water at 5.7 pH and
168 °F (68 °C). Then follow the extract

recipe, omitting 2 lbs. (0.9 kg) of

Muntons extra-light dry malt extract
from the boil.

All-Grain: Acidify the mash water
to below 7 pH. Mash 15 lbs. (6.75 kg)
British or Scottish two-row pale malt
and the specialty grains in 4.75 gallons
(18 liters) of water at 151 °F (66 °C) for

there’s no tannic

90 minutes. Sparge with 5 gallons (19
liters) of water at 5.7 pH and 168 °F
(76 °C). The total boil time is approxi-
malely 90 minutes. Add 7.1 AAUs of
bittering hops for the last 90 minutes of
the boil. Add the flavor hops and Irish
maoss as indicated by extract recipe.

Hearty Homebrewer’s Onion
and Ale Soup
Serves 6-8

The slow-braised sweet onions
complement the malty sweetness of
Scotch ale in this delicious soup.
Melted Gruyere cheese makes every
spoonful complex and comforting.
Serve as lunch, with a simple salad of
field greens with [ruit-beer vinaigrette.

Soup

4 tablespoons unsalted butter

4 large sweet (Vidalia) onions

2 leeks, sliced in thin rings
(white part only)

3 garlic cloves, minced

2 tablespoons flour

1/2 tablespoon chopped [resh ihyme

1 Turkish bay leaf

Pinch of allspice

6 cups of hearty beefl siock

2 cups Scotch ale

I tablespoon sherry

Salt to taste

Lots of freshly ground pepper

Chopped chives lor garnish

In a heavy Dutch oven. slowly
brown the onions, leek, garlic, salt,
pepper, allspice and thyme in bulter
until  caramelized (approximately
15-20 minutes). Add the bay leaf and
flour; stir until the four is slightly
browned. (Keep the heat low so that it
does not burn.) Slowly add the hot heef
stock and Scotch ale. Simmer for 20
minutes. Add the sherry and simmer
for 5 minutes.

Cheese toast

6 to 8 one-inch slices of French bread
1 large clove garlic

8 tablespoons extra-virgin olive oil

2 cups shredded Gruyere cheese

Pre-heat the oven to 350 °F (177
°C). Cut the garlic ¢love in half, Rub it
on bhoth sides of the bread and brush




with olive oil. Place the bread on a
parchment-covered cookie sheet and
bake until crusty, turning once.
Pre-heat the broiler. Ladle the soup
into ovenproof bowls. Remove bay leaf.
Place a toast in each bowl and cover
with cheese. Broil until the cheese has
melted and is bubbly. Garnish with
chopped chives and serve immediately.

Baked Rigatoni in Belgian
Blonde Ale Cream Sauce
Serves 4

This dish is excellent with strong
Belgian blonde or golden ales, weizen
and wit beers. The spiciness of these
beers will cut through the creaminess
of the cheese. My favorite variations of
this dish include roasted broceoli or
steamed spring asparagus; Mark’s
choice is crumbled hot Italian sausage.
In summer we add just-picked grape
tomatoes, straight from our garden.

This can be baked in individual
gratin dishes (iwo-cup size) or in a
large baking pan. The (rick is to cook
this dish on high heat and prepare it in
a pan that is large enough so that the
pasta is only 1-2 inches deep. At this
depth. the pasta will be nice and
crunchy on top and the lower layers
will not get mushy.

2 cups heavy cream

2 cups Belgian blonde ale

Zest from one large lemon

2 tablespoons mascarpone cheese

1/2 cup freshly grated Pecorino-
Romano cheese

1/2 cup shredded fontina cheese

1/2-cup [resh mozzarella balls, diced

Freshly ground sea salt and pepper

1 Ib. imported Italian penne

Parsley to garnish

Step by step

Preheat oven Lo 500 °F (260 °C). In
a large bowl combine the cream, 1/2
cup Belgian ale, lemon zest, cheeses,
salt and pepper. In a large stockpot
bring 4 quarls salted water and 1-1/2
cup ale to a boil. Add the pastia and boil
five minutes. Drain and add to cheese
mixture, Toss and put in a baking dish.
Bake for 10-12 minutes until bubbly
and the pasta tips are brown. Garnish
with parsley and serve immediately. m

CHEESE and BEER PAIRINGS

Triplecream brie

Feta

Emmenthal

Goat

Asiago

Provolone
Parmigiano-Reggiano
Havarti

Gloucester

Swiss

Pepper Jack

Horseradish cheddar:

cheese heer
Cheddar (mellow) Czech Pilsner, Scottish ale
Boursin Belgian fripel
Farmer's Belgian golden ale
Mascarpone Saison or fruit beers
Smoked gouda Rauchbier or bock
Dutch gouda Amber ale
Aged gouda American barleywine
Gruyere Belgian wit beer; wheat beer, bock or Oktoberfest
Aged sharp cheddar Stout, pale ale and IPA
Munster Kélsch, Belgian red ale
Cheddoar Bohemian Pilsner
Blue Porter, Imperial stout
Roquefort Strong Belgian blonde and dark ales
English Stilton English barleywine, old cle, oatmeal stout and Scotch ale
Gorgonzola American barleywine
Washed-rind
{Chimay Trappist] Strong dark Belgian ale, strong golden Belgian ale
Camembert Celebration ales (such as Sierra Nevada Celebration)
Brie Kriek, biére de garde, blonde ale

Extra stout

Light lagers, American wheat

American amber ale

Helles, weizen, lambic, Flemish brown

Nut brown ale

American pale ale or German Vienna

English IPA, American amber or German Marzen
Belgian pale ale, American Pilsner

Brown ale

Okioberfest, Marzen or Belgion white

Winter warmer (such as Samuel Smith’s or IPA)
American amber

sprinkled with cilantro.

and clump together.

This is a simple, basic recipe to make
your own soft, fresh cheese. You can mix
any spices you like into it. We love it
topped with sautéed peppers and onions,  cold

3 quarts whole milk (preferably organic)
1 teaspoon kosher or sea salt

3/4 cup fresh lemon juice, strained
Spices and herbs of your choice
Toppings of your choice

Add the milk and salt to a heavy-
bottomed é-quart saucepan. The pan must
be made of a non-reaclive material, such
as stainless steel. Bring the milk slowly to o
boil over medium heat, stirring occasional-
ly. Once it boils, add the lemon juice. Now
you will see curds and whey in action. The
curds will immediately rise to the surface

Toke the pon off the heal. Pour the

MYOC (Make Your Own Cheese)

curds and whey into a muslin-lined strainer
{we use a muslin grain bag). Let it drain for
five minutes, then rinse with two cups of
spring water. Droin for one minute.
Tie the ends of the muslin bog and put it in
the strainer with a plate on top. Put o
weight on top of the plate (o large can of
tomato sauce works well). Let it drain for
15 minutes. Turn the cheese info a bowl
and gently mix in spices, scallions, herbs
and salt o faste.

Oil custard cups or small plastic cups
and pack with cheese. Relrigerate, cover-
ing the surface with plastic for 1-24 hours.
To serve, unmold on a plate, place lemon
or lime wedges around and top with your
choice of toppings. One of our favorites in
the summer is roosted colored and
Mexican peppers. We fold fresh cilantro
and freshly ground cumin into the cheese
and dust it with chili pepper. Serve lime on
the side with a garnish of cilantro. —T.5.
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BARREL

by GLENN BURNSILVER

Old World
brewing
comes of
age at the
New Belgium
Brewing
Company in
Fort Collins,
Colorado.
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AT EIRST SIP.
the New Belgium Brewing Company’s
wood-aged La Folie, a limited-release
brew that’s similar to a Belgian lambic,
makes vou want to pucker up. The
beer has a strikingly sour fMavor that
caiches the uninitiated by surprise. But
before you start thinking of those old
Keysione Beer commercials, La Folie
— which means “the folly” in French
— is nothing of the sort. The initial
sour taste quickly morphs into a rich
creamy glow that is slightly roasted or
(appropriately) woody, before finishing

with a subtle sweetness that weighs
heavily on the back of the tongue.

While the flavor of wood-aged beer
may seem unusual, or even exolic,
beer traditionally has been brewed this
way [or centuries. Only in modern
times has barrel aging, for the most
part, been left behind.

In the New Belgium brewhouse in
Fort Collins, Colorado, the juxtaposi-
tion of past and present is evident. The
modern approach depends on millions
of dollars’ worth of the most up-lo-
date, shiny and sophisticated brewing
equipment imaginable, yel there are
also  ancient-looking dark-brown
barrels — used wine barrels made of
vak — thal range in size from 60 gal-
lons (2.25 hectoliters) to 3,200 gallons
(120 hectoliters). The barrels are
stacked high and [illed with slowly fer-
menting beer.

While production on the “modern”
side of New Belgium yields approxi-
malely 250,000 barrels per year, the
“age-old” method that produces lLa
Folie yielded only 22,080 hand-corked
botiles last year. To make obtaining a
botile from this special run even hard-
er, the beer is available only at the Fort
Collins brewery. Starting in late June,
approximately 6,000 bottles of La Folie
will be corked and sold. It is expected,
however, that another batch will be
available later in the summer. A 750-
ml. bottle costs $10.

“We are going back in time,” says
Lauren Salazar, the Sensory Analyst
(a.k.a. chief taster) for all New Belgium
beers. “We have state-of-the-art tech-
nology on one side and wood barrels on
the other. It does keep us balanced. We
are always striving to be more auto-
mated and precise, vet we are also
using barrels and making beer in the
exact same way beer was accidentally
made the first time. It’s funny — you
spend a million years and a million dol-
lars, and you are geiting the exact
same product.”

La Folie, a limited-release beer similar to a Belgian lambic,
is aged with wild yeast and bacteria in wooden barrels.
Here’s how to make this superlative sour beer at home.

A million years may be a slight
exaggeration, but the idea behind this
“Old World" wood-aging technique has
been chronicled at least as far back as
the mid-1400s in Europe. Other cul-
tures, such as the Egyptian and Mayan,
were brewing beer much earlier, bul
they were mostly fermenting in clay or
stone. In Europe, however, beer was
traditionally made and stored in wood-
en barrels. The barrels also transport-
ed well, so this made for a copacetic
arrangement. Most of these barrels
were lined with brewer’s pitch (a neu-
tral resin), so the beers did not pick up
wood flavors from the oak. (Pitch-lined
barrels remained a brewing industry
standard until the mid-1900s, when
they were replaced by aluminum and
stainless-steel kegs.)

Around the late 1500s, some bar-
tenders began to experiment with
blending their barrel-aged beers. By
the 1700s, pub c¢ustomers had the
option of young beer, aged beer or a
blend of bath. Price varied according to
choice, with the aged beer command-
ing the higher price.

“That blending was from the wood-
en cask, right off the tap, at the bar.
What we do is one-hundred percent
wood-aged beer, says New
Belgium brewmaster Peter Bouckaert.
“We also do some barrel tasting and
some blends,” putting the blended beer
back in the barrel for further aging.

too,”




This process may be repeated several
times until blending yields a nice-
tasting beer. When Bouckaert is satis-
fied with the taste, he conditions the
beer in the bottle.

The concept of La Folie can be
attributed directly to Bouckaert, whose
skill with wood-aged beer was cultivat-
ed during a ten-year stint at the
Rodenbach brewery in his native
Belgium. After moving to Fort Collins,
Bouckaert was encouraged by his New
Belgium colleagues to put his Belgian
brewing skills to work. “As I brewer I
don’t want to be boxed in by sirict siyle
guidelines,” he said. “Fortunately, the
people at New Belgium are interested
in creating all types of beer. 1 am
encouraged (o experiment. So |
brought in some barrels.”

Like all New Belgium beers, La
Folie is brewed and fermented in a
modern, stainless-steel system. The
beer is carefully filtered before enter-
ing the barrel to strain all remaining
yeast, particularly dead yeast cells that
lend the beer a yeasty favor. New

Belgium then adds wild yeasi
{Brettanomyces is the current favorite)
and bacteria (namely Lactobacilli) to
impart the sour flavors desired for La
Folie. (Though he does not prefer
them, Bouckaert says a commercial
lambic culture can also work well in
atltaining sour flavors.) The barrels
then allow oxygen infusion, a no-no in
most beers. In this case. however, the
oxygen benefits a secondary fermenta-
tion by the wild yeast. The process
required a lot of experimentation.

“Initially, we began by inoculating
the beer with a variety of different
yeasts,” Bouckaert says. “We screened
fourteen different microorganisms in
individual jars, and then we started
combining them. Then we inoculated
each of our first twelve barrels with
different yeast and bacteria regimes”
to see what worked best. “One key is to
have good surface contact,” says
Bouckaert. “You want the beer touch-
ing the wood in order to get good vak
flavors and oxygen into the beer.”

New Belgium begins by scraping

old wine barrels to remove sediments
and unwanted yeasts. This opens the
wood pores to allow aerobic microor-
ganisms, which are naturally present
in wood, to get to work once the beer is
added. Together with the yeast and
Lactobacilli, these organisms con-
tribute to the beer’s sour flavor. Once
clean, the barrels are then sanitized
with sulfur and filled with a finished
base beer. Bouckaert initially experi-
mented by adding leflover or “spoiled”
beer (that is, not up to New Belgium'’s
exacting quality standards) to the bar-
rels. Some, like the Fat Tire and Abbey,
worked better than others, such as Old
Cherry, which he deemed already a
touch sour and too [ruity. Now
Bouckaert has developed a special
brew for La Folie, though he is
presently wood-aging several other
styles as well. (For an all-grain recipe
and an extract-with-grains option, see
page 44.)

Once the barrel is filled, there is lit-
tle to do but wait. The larger barrels
can take more than three years to

La Folie is brewed and fermented in a
modern, stainless-steel system. The

grain bill consists mostly of lwo-row
pale malt (75%), with some crystal
(10%) and Munich (10%) and a bit of
unmalted wheat (5%). Head brewer
Bouckaert prefers Cantillion Iris hops
but says the hop variety is not critical.

“l am encouraged lo experiment,” says

the Belgian-born Bouckaert. “So [
brought in some barrels.” La Folie is fil-
tered before being transferred to the
barrels to remove all remaining yeast.
Then the beer is inoculated with wild
yeast (Brettanomyces is the current
Javorite) and bacteria  (namely
Lactobacilli) to impart sour flavors.
Bouckaert says a commercial lambic
culture can also work well in allaining
sour flavors.

The beer may age for as long as three
years. Along the way, each barrel is
taste-tested by Salazar. Seme barrels
may have a “horse-blanket™ flavor,
while others are extremely sour.
“Patience is key," she says. “Barrels
are like crockpots, and the flavors will
change dramatically over time.”
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by GLENN BURNSILVER

OAK BARRELS: what you need to know

Once you are ready to make the
jump to wood-aged brewing, the key is
finding a suitable barrel and under-
standing the basics of maintenance.
The choices are really quite simple:
French or American (the most popular
choices, though others are available),
new or used, big or small, light or heav-
ily toasted.

The basic difference between
French and American barrels is not so
much in the wood (though many
believe French oak is superior), but in
the way the wood is prepared. French
oak is hand-split with an axe, air-dried
for up to two years and heated on an
open fire to make the wood pliable for
barrel construction. This is also known
as “toasting,” and the more time on the
fire, the stronger the smoky flavors.

American barrels are generally —
though not always, so ask what you are
getting — cut with saws and kiln-dried
for quicker preparation. Steam is used
to soften the wood for barrel building,
but they are toasted as well. More
recently, some American barrels are
being made in the French method.
However, these barrels come with a
higher price tag.

Wood density, or the tightness of
the grain, should also be taken into
consideration. Wood with a tighter
grain is less porous, meaning the oak
flavors are extracted at a slower rate.

With new barrels, the rate of wood
and oxygen extraction is increased,
which means the beer may develop too
quickly. Bouckaert recommends coun-
tering that by boosting the alcohol con-
tent to 7-7.25 percent. (He aims for
6.25 percent in his well-used barrels).
But don't go too high, Bouckaert
warns, or the souring Lactobacilll bac-
teria can be harmed.

Used barrels will need to be
cleaned before use to remove residual
wine deposits. Try to remove wine crys-
tals with a power washer, Bouckaert
recommends, but don’t scrape the
sides. The used barrels will have a
slower extraction rate, due to residue
build-up on the wood and the number

W May-Juna 2003 Brew Your Own

of previous extractions in the winemak-
ing process.

Smaller barrels (sizes range from 5
to 60 gallons, though larger can be
found from some wineries) provide
more surface contact than larger bar-
rels. This will decrease aging times
(usually less than a year) but may cause
more waste from “over-oaked" batch-
es. A much larger barrel, say 15 gallons
or more, will take longer to mature but
leaves plenty of room for experimental
blending if the urge strikes. More mon-
itoring is required with smaller barrels,
but it’s a great excuse to head for your
brew room!

A 7.5-gallon barrel is a particularly
good size for homebrewing. Since
many brewers are accustomed to the
5-gallon batch size, increasing your
recipe by half the first time will be easy.
It is important to completely fill this bar-
rel. There are three reasons for this:
First, some beer will naturally “disap-
pear” — that is, transpire through the
wood — during the aging process.
Second, it is always a good idea to
leave some beer in the barrel — not
unlike a sourdough starter that retains
the “right” flavors. (Of course, if the
batch doesn't work out, dump the bar-
rel completely and begin fresh.) And
topping off reduces the air space and
thus unneeded oxygen in the barrel —
there is plenty in the wood alone! The
yield can still be five gallons. Then brew
enough in the second batch to refill the
barrel completely, adding to the
remaining beer. Batch size will vary
from time to time, depending on how
much is needed to top off the barrel.

Barrel preparation

When purchasing a used barrel,
smell the barrel for off-flavors and
inspect with a flashlight for residue
deposits to determine if much cleaning
will be required. Do an outside inspec-
tion of spacing between the staves,
alignment of the staves, straightness of
the head, tightness of the hoops,
placement of the head, bug holes, pre-
vious repairs and the like. Do any nec-

essary repair work (hopefully minimal)
and then wash the barrel with warm
water. If you dare to remove the head,
carefully scrape the inside with a knife
to open up the pores. This is an espe-
cially good idea for used wine barrels.
Take note, however: This is usually
something best left to an experienced
cooper. Dismantling an oak barrel
could be asking for trouble.

Once the barrel is cleaned, or for
new barrels, fill to about 25% with very
hot water and rotate the barrel so the
entire inside is moistened. As the water
cools, internal pressure will increase
and any leaks should become evident.
Small leaks usually seal as the wood
expands. If all leaks have not sealed in
a day, a longer soaking may be needed
with a special solution. (Check with
your barrel source,) If the barrel still
leaks after 48 hours, it is defective. If all
the leaks have stopped, drain and dry
completely and sanitize by burning a
sulfur stick inside. Let sit for 24 hours,
then rinse and fill with beer. Never use
chlorine-based cleaners in barrels.

Barrels range in price from $160 to
$680 depending on size and place of
origin. Check with your local brew shop
first, but if they can't get you barrels, try
these suppliers below.

Midwest Homebrewing Supplies
(888) 449-2739
www.midwestsupplies.com

Presque Isle Wine Cellars
(800) 488-7492
www.piwine.com

Okanagan Barrel Works
(250) 498-3718
www.winebarrels.com

Seguin Moreau USA
(707) 252-3408
www.seguinmoreau.com

E.C. Kraus

Home Winemaking Supplies
(800) 841-7404
www.eckraus.com




attain suitable flavors, Along the way
each barrel is taste-tested by Salazar,
Some barrels may have a “barnyard”
or “horse-blanket” flavor, while others
are extremely sour and lactic or acidic.
“Patience is the key to this beer.,” she
says. “Our barrels are like the crock-
pots of brewing, and the flavors will
change dramatically over time.”

“It is really about blending, match-
ing the right MNavors,” agrees Lric
Salazar, Lauren’s husband and partner
in the blending of La Folie. “We’ll mix
the barrels up; take half from one bar-
rel and switch it with another. We are
really lucky to have so many barrels,
For the mosl part we just mix every-
thing and keep it going. If something is
a little high on the sour flavor or anoth-
er is a litile low, maybe we’ll blend
those. And we never drain (the barrel),
but replenish it and keep that (internal)
culture alive. It's a pretly cool process.”

Ultimately, the most compatible
barrels are blended and given some
time to meld. If the match remains a
good one, the beer is filtered off (o a
stainless-steel holding tank and even-

tually corked and labeled. Bottle condi-
tioning lasts three months before the
beer is ready to drink.

Barrel aging at home

For homebrewers the process of

making wood-aged beer couldn't be
easier. Brew a favorile
Bouckaert’s recipe, let it ferment out.
rack to a barrel and add wild yeast and
bacteria. After that, a lol depends on
your puatience and the type of sour

beer or

iastes desired. Homebrewers can also
take advantage of the shorter aging
times provided by smaller barrels,
which should be capable of producing
drinkable beer in 4 tol2
depending on the alcohol level (see
sidebar.) Smaller barrels also offer an
opportunity to experiment with multi-
ple barrels and blending. Brewers who
would like to sample wood-aged beer
before making the barrel investment
have several alternatives for adding
“nakiness” and ohtaining sour flavors.
Wood chips, oak extract and oak pow-
der are a few options (see below for
more details).

months,

[continued on page 44]

OAK ALTERNATIVES: wood without a barrel

by GLENN BURNSILVER

If you don’t want to shell out bucks
for a barrel, try these easy alternatives.

Oak Chips: Oak chips quickly and
easily add distinctive flavors to the
beer. As always, sanitation is key. Wash
the chips with warm water and then
sterilize with a sulfur stick, which is
basically a small strip that is lit and
placed in a sealed container with the
chips. Some brewers recommend bak-
ing the chips first (375° for 10 minutes)
to increase flavors, though chips can
be purchased with different “toasting”
levels. Oak chips can be added at any
time (either in a muslin bag or directly)
during fermentation but are best when
added to the secondary, two days prior
to bottling. Oak chips are thin and fla-
vors are usually leeched out in that
time. When adequate oak flavor has
been achieved, rack the beer to the
bottling bucket and leave the oak chips
behind. Chips are available at most

homebrew supply shops. Domestic
and French oak varieties are available.

Oak Powder: This granulated oak has
the texture of sawdust, but the smaller
particles offer more surface area than
chips. This translates to faster absorp-
tion, so add to the beer the day before
bottling. Place in a sanitized extra-fine
grain bag (or even pantyhose). This
works best when fermenting in a buck-
et rather than a carboy with a narrow
neck, but the powder can also be
added directly. Take care when racking
to avoid transferring residue.

Oak Extract: This is a liquid additive
derived from soaking oak chips in alco-
hol. Add to the secondary a couple of
days before bottling. Measure the
amount carefully, according to instruc-
tions, or the beer can be overpowered.
Run a few "bench tests” to determine
the best add rate for your palate.

BETTER QUALITY,
BETTER SERVICE,
BETTER SELECTION
(choose any three)

Tired of choosing between
Quality, Service & Selection?

Now you don’t have to.

The Cargill one-stop shopping
experience allows you to pick
and choose from a selection of
over 200 different malts from
North America, Belgium,
Germany and the UK.
And with our new one-pallet
special, the ease and
affordability of ordering small
quantities just became

a whole lot easier.

Call us today at
1-800-669-6258 for a
copy of our current sales
book or check
us out on the web at

www.specialtymalts.com

Better Quality,
Better Service,
Better Selection.

Now you
don’t have to choose.
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ROLL OUT THE BARREL:

1.The Innermost layer (1/32 inch) of a
bourbon barrel is black from charring.

2.The barrels are made from white oak
staves held in place by metal hoops.

3.Over time, crystallized oak sugars
break loose inside the barrel. These
flakes are called “char.”

4.Bourbon seeps approximately 1/2

inch into the wood. lts depth is marked
by the “red line.”

4
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Moonshine provided a ready
source of cash and barter for many
Kentucky farmers in the 1800s.
Country stills yielded a clear and harsh
liquor that was stored in oak barrels.
The insides of the barrels were inten-
tionally blackened by fire. The barrels
traveled by rickety wagons over pot-
holed roads to the steamships in
Louisville, Kentucky. From Louisville,
the steamship took days to traverse
the Ohio and Mississippi Rivers. The
long river journey subjected the barrels
to constant rocking. By the time the
barrels reached New Orleans, an
amazing transformation had taken
place — the liquor had turned amber
and sweet. The raw moonshine had
become Kentucky bourbon.

Origin of Bourbon

The Scots and Irish settlers of
Kentucky arrived with strong whiskey-
making traditions. The farmers used
corn as the primary ingredient in their
mash since it grew so well in this humid
region. Oak trees also grew well in the
region’s forests and the wood was rel-
atively easy to shape into barrel staves.
Barrels were often reused. One method
of cleaning was to burn the inside.

Modern Bourbon

To be considered “bourbon,” the
whisky must have at least 51% corn in
the mash, be aged a minimum of two
years in new charred oak barrels, have
no color or flavor additives and must
be made in Kentucky (according to a
1964 Congressional decree). Whisky
may be made elsewhere, but it cannot
be called bourbon.

Bourbon Barrels

Bourbon barrels are constructed
with 30 to 35 white oak staves held in
place by metal hoops. White oak has a
unigue sweet smell that is detectable in
freshly split wood. White oak trees
(with rounded leaves) differ from the
more bitter red oak trees (with pointed
leaves). Bourbon barrels typically have
a moderate to heavy amount of char-
ring, compared to the lighter toasting
used for wine. The standard barrel size

is 53 gallons, which weighs in empty at
100 pounds and 540 pounds full.

Let's take a look at a used
bourbon-barrel stave to see what hap-
pens to the wood in the barrel. The
innermost layer (/32 inch) is black from
charring. The next layer (1/2 inch) is
wet from the bourbon seeping into the
wood. The depth of the bourbon is nat-
urally marked with a red line in the
wood. The remaining 1/2 inch is not in
contact with the bourbon except by
evaporation.

Within the wood of a fresh bour-
bon barrel, there is probably one gallon
of bourbon trapped in the wet layer of
wood. The bourbon in the pores of the
wood makes the barrel a ready-to-use
fermenting vessel.

Bourbon barrels acquire a com-
plex taste of vanilla, caramel, oak and
spices after being saturated with bour-
bon. The unique character of used
bourbon barrels has been prized by
Scotch and Canadian whiskey produc-
ers for years. Several American craft-
brewers have also used bourbon bar-
rels to create-award winning beers.
Some commercial examples of
bourbon-barrel beers are Big Bad
Bourbon Brown (Big Horn Brewing,
Indianapolis), Bourbon County Imperial
Stout (Goose Island, Chicago) and
Pipkin Bourbon Barrel Stout (Pipkin
Brewing, Louisville).

Brewing with Bourbon Barrels
The first step in bourbon-barrel
homebrewing is to obtain a tight bour-
bon barrel. The barrel may be slightly
warped but should still be watertight. If
you don't live near a distillery, barrels
may be shipped by UPS for $50 to $60.
After you get your barrel, remove
the wooden bung. This may require a
pocket knife to extract. After removing
the bung, smell the barrel. It should
have a strong bourbon smell, since
emptied barrels often have a gallon of
bourbon soaked into the wood. If the
barrel doesn’t smell good, don't use it!
Find a stable place to put the bar-
rel. Remember that it will not be pos-
sible to move a full barrel without a
forklift, since it will weigh over 500




Fermenting with Bourbon Barrels ., eos capsHew

pounds. A simple storage system con-
sists of a sturdy wooden pallet with 4"
by 4" boards on each side of the barrel
to prevent it from rolling. Keep the bar-
rel out of sunlight and away from gaso-
line or other products that emit vapors
that you don't want in your beer.

Now the fun part — making 53 gal-
lons of beer! This may require multiple
batches or enlisting a whole homebrew
club. Stronger types of beer (with orig-
inal gravities of 1.060 or higher), such
as stouts and barleywines, go well with
the bourbon flavor.

The beer should go through an ini-
tial fermentation for 5 to 7 days. After
primary fermentation is complete, rack
the beer into the barrel. (A food-grade
pump is useful to move this amount of
beer into and out of the barrel.) Be sure
to fill the barrel as full as possible to
prevent oxidation and discourage the
formation of vinegar bacteria that
requires air. Replace the old bung with
a sanitized #11 stopper or a drilled #11
stopper with an airlock.

The recommended barrel ferment-
ing time is 30 to 100 days - a shorter
time for lower-gravity beers and longer
for stronger beers. The progress of the
bourbon character may be tested with
a sanitized wine thief or a straight piece
of racking cane.

After aging, rack or pump the beer
into bottles or kegs. Fresh yeast should
be added if the beer is bottle-
conditioned, along with priming sugar.
Forced carbonation is required if you
keg. Most commercial brewers recom-
mend using the barrel only once, due to
the possibility of contamination after
the initial bourbon is gone. The barrel
can be used as a stand-up bar or cut
into two planters.

Bourbon Barrel Char

Attached to the charred insides of
the barrel are flakes and splinters of
wood, which are crystallized oak sug-
ars. After years in the barrel, much of
the charred wood breaks loose inside
the barrel. The resulting chips of wood
are called “char.” The chips are 1/4- to
1/2-inch pieces of charcoal that smell
and taste like bourbon. The char has

been sanitized by fire and bourbon.

Secondary fermentation with the
char from bourbon barrels offers anoth-
er option for homebrewers that want a
bourbon barrel effect but do not or can-
not use a whole bourbon barrel. The
size of the chips allows homebrewers
to add them to any type of container,
including the narrowest of carboy
necks. A mild impact from char occurs
with 1/2 cup of char per gallon. A strong
effect occurs with 1-1/2 cups of char
per gallon. Strength is also determined
by the amount of time that the char is
left in the fermenter — even two weeks
will add to the flavor.

Char is easy to use since it has
been sanitized for several years in the
barrel. If handled properly, char may be
added directly to the secondary fer-
menter. Initially some of the char floats,
but eventually it settles out with the
yeast and other fermentation particles.
Racking the liquid off of the char is
easy with a tip on a racking cane. Char
may also be placed in a sanitized nylon
bag to make removal easier.

Fermenting Wine
in Bourbon Barrels

Fruit wines, meads and ciders are
also improved by bourbon-barrel
fermenting. The charcoal filters harsh
tastes, such as fusel alcohol. High-
alcohol fruit wines, such as cherry or
raisin jack, are great candidates for
bourbon-barrel treatment. The mellow-
ing effect of char or a bourbon barrel
accelerates the aging process.

Bourbon Barrel Cider Project

Several members of the Louisville
Area Grain and Extract Research
Society (LAGERS) met at a friend’s
barn in early September. Eight of us
had collected bushels and bushels of
apples and pears for the big pressing.
Our friend generously offered his com-
mercial grinder and presses to process
the bumper crop of fruit.

We spent most of the day cutting
out bad spots in the fruit and filling
containers with fresh juice. By the end
of the day we had 80 gallons of juice
and the cows had plenty of dry pom-

mace. Using a recipe from a master
distiller, we later filled two freshly emp-
tied bourbon barrels with cider and
perry that had gone through a primary
fermentation. We then dissolved cane
sugar to reach an ending gravity of
1.030. After anxiously waiting for one
year we emptied the barrels. We were
all delighted by the intense fruitiness,
vanilla and spice character of the
barrel-aged cider and perry.

Bourbon Barrels

Kelvin Cooperage

1103 Outer Loop

Louisville, KY 40219

E-mail: Paul@kelvincooperage.com
www.kelvincooperage.com

Phone: (502) 366.5757

$45 per barrel plus UPS shipping

Bourbon Barrel Char

Bob Capshew

7720 Corydon Ridge Road
Lanesville, IN 47136

E-mail: rcapshew@epowerc.net

$5 per pound of char plus shipping

REFERENCES
Brooks, Chris. “Brewers Show Off Their
Butts: Nothing Like a Cask to
Puncheon-up Flavor." Malt Advocate,
4th Quarter 2000.

Cowdery, Charles. “The Bourbon
Barrel: Mere Container or Active
Partner?” Malt Advocate, 1995.

Hansell, John. “Time in a Barrel:
Understanding Whisky and Aging.”
Malt Advocate, 4th Quarter 2000.

Pambianchi, Daniel. “Barrel Care:
Keeping Your Cask Clean and Ready.”
WineMaker, February/March 2002.

Renner, Jeff. “Solera Ale: Beer That
Gets Older as You Drink It." Zymurgy,
January/February 2002,

Sparrow, Jeff. “Getting Good and Sour:
Conditioning Wood Barrels for Sour
Beer Production.” Zymurgy,
September/October 2002.

Bnew Youn Ows  May-June 2003




The best German
malt you've never
brewed with.

Located in the town of Kulmbach in
the Bavaria region of Germany,
Meussdoerffer Malz has quietly
been supplying some of Germany’s

best breweries since 1852.

Awvailable for the first time in North
America, Cargill Malt is proud to be
the sole importer of the excellent
malts from Meussdoerffer, including
Pilsen, Wheat, Munich and Vienna
malt as well as a wide range of
specialties such as Caramel Pils,

Cara Dunkel and Sauer Malt.

For more information,
find us on the web at
www.specialtymalts.com
or call us at 1-800-669-6258

for a copy of our current sales book.
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“For the homebrewer, it is really
easy (o monitor the beer,” Lauren
Salazar adds. “"Once you inoculate the
brew you don’t need any fancy mea-
suring equipment, just the ability to
taste something and decide if it is going
right or wrong. When using this
approach, anything you know about
brewing, do the opposite. That's why
we call this beer La Folie, the Folly. It’s
just fun. There are no rules. All those
things you may otherwise consider off-
Mavors, you now look for to know if
things are really happening.”

“You also have to be willing to
dump out a few (batches).” Bouckaert
adds. “With the wine barrels, | expect
to dump the first filling. You have to be
willing to do that because you are not
going to hit it right the first time.
Maybe you are never going to. It takes
time to get the microbiology right, and
even once you have it right, it might not
stay right. Basically, if' it tastes good,
bottle it!

“Any art is based on knowledge
and how you express it, but vou have to
have an idea,” Bouckaert says. “Andy
Warhol didn’t care what people said
about his paintings. He just did it. That
is what I want to do with this beer.”

Making La Folie at Home

Here is the all-grain recipe that
New Belgium brewmaster Peter
Bouckaert has developed to fill his
wooden casks. As mentioned in the
article, there are many variables to this
style of brewing, so experimentation is
in order. Bouckaert recommends aim-
ing f[or 6 percent alcohol by volume.

La Folie Wood-Aged Beer
(5 gallons/19 L, all-grain)

0G: 1.062 FG: 1.015 (or lower)
IBU: 20 ABV: 6%

Ingredients
9.75 lbs. (4.4 kg) two-row pale malt
1.3 Ibs. (0.59 kg) Munich malt
1.3 Ibs. (0.59 kg) crystal malt
(40-80 °L, depending on the color
you want in the finished beer)
0.65 Ibs. (0.29 kg) unmalted wheat
5.7 AAU Cantillion Iris hops
(1.9 0z./53 g at 3% alpha acid)
Wyeast 1056 (American Ale)

or White Labs WLP001
(California Ale) yeast

Wyeast 3278 (Lambic Blend) yeast and
bacteria (or individual cultures of
Lactobacillus and Brettanomyces)

Step by step

If you treat your water, shoot for 75
ppm of calcium and 50 ppm of chlo-
ride. Mash grains at 154 °F (68 °C) for
30 minutes. *You are trying to create
enough nutrients for a long aging
process,” says Bouckaert. “I use rela-
tively high mashing temperatures, so
that the proteins in the wort are com-
plex and low in nitrogen. Stay high in
temperatures il you can, but the trick is
not to go too high.”

Add hops at the beginning of the
boil. If you can't find Cantillion Iris
hops, try any other low-cohumulone,
noble hop. “Hop variety is not that
important in this beer,” says
Bouckaert. Aroma hops are not
required, but if you'd like, you could
try dry-hopping later, in the barrel.

Ferment with a neutral ale yeast at
77 °F (25 °C). When primary fermenta-
tion is complete, rack to secondary,
using care to filter out as much yeast
as possible. You could add some
Lactobacilli at this stage. Rack to the
barrel at any time, again, being careful
to remove as much yeast as possible.
Once the beer is in the barrel, pitch
with  Brettanomyces yeast and
Lactobacilli (if not already added). A
lambic starter culture will also work.

Store barrel in a cool, dry place.
After that, it is just a matter of time.
Samples can be removed with a siphon
or wine thief. Your beer is ready to
blend, keg or bottle whenever you like
the taste!

Extract with Grains Option

Replace two-row malt, Munich
malt and unmalted wheat with 9.4
pounds of liquid malt extract designed
for dark German lagers (the extract
should include some Munich). Steep
crystal malt at 158 °F (70 °C) for 30
minutes, then add extract and boil. m

Glenn BurnSilver is a La Folie fan and
[frequent contributor to Brew Your Own.
He lives in Fort Collins, Colorado.




Lautering

Separating the wort from the chaff

Here wort is being drained from
the mash tun into a beer pitcher.

After recirculation, the wort you
collect should be clear.

This "whirly-gig” sparge arm is
sprinkling the mash with water.

n the last installment of

Techniques, I discussed single infu-

sion mashing. In this type of mash-

ing, you soak malted grains (and
perhaps some other grains or adjuncts)
in hot water. In single infusion mash-
ing, the mash remains at a constant
temperature throughout the process.
In other types ol mashing — such as
step infusion mashing or decoction
mashing — the brewer changes the
temperature one or more limes.

Whatever type of mashing you use,
the end result is the same — you end
up with wort (unfermented beer).
Problem is, your wort is combined with
the spent grains and — Lo paraphrase
the band Offspring — you gotia get 'em
separated. The process of separating
the wort from the spent grains is called
lautering, from the German word for
clarifying.

LAUTERING Options

When lautering. there are three
options a brewer can choose [rom: no-
sparge lautering, batch sparging or
continuous sparging. Sparging is the
process of adding water to the mash
during the wort collection process.
Sparge water rinses sugars from the
grain bed and allows the brewer to get
more extract from his mash.

As the name implies, when no-
sparge lautering the brewer does not
rinse the grain bed with sparge water.
Instead, he or she simply drains the
existing wort from the mash and brews
with that. No-sparge brewing is quick
and simple, but not as efficient as using
a lautering program that includes
sparging. It also requires you to adjusi
your recipes to account for the loss in
effliciency. For a complete discussion of
the no-sparge method, see John
Palmer’s article, “Skip the Sparge!” in
the May-June 2002 issue of BYO.

Batch sparging is the process of
adding sparge water only after the
lauter tun has been run dry (or nearly
so) of wort. In a typical batch sparge

Techniqueg
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brew, the brewer will drain the initial
wort from the mash (called the [irst
wort) and begin heating it. He will then
add hot water to the grain bed, stir it
up and draw off a second wort. The
specific gravity of the second wort will
be considerably lower than that of the
first wort. This second wort can be
added to the first wort, or used to make
a second, lower-gravity beer. Batch
sparging is often used when brewing a
high-gravity beer, such as a barley
wine, as a way to use sugars from the
mash that would otherwise go Lo
waste. For more info on this, see my
article “Parti-gyle Brewing” in the
January 2001 issue of BYO. See also
Mr. Wizard’s column in this issue
(p. 13) for more benefits of and draw-
backs to batch sparging.

Most homebrewers use the contin-
uous sparging method when they brew.
Unless otherwise noted, all-grain
recipes assume that the brewer will
use this method. In continuous sparg-
ing, hot water is added to the top of the
mash at the same rate wort is drawn
off from the bottom.

Getting STARTED

If you have a separate lauter tun,
you will need to transfer the wort to
vour lauter tun first. Either scoop your
mash with a large scoop, such as a
beer pitcher, or simply pour it into the
lauter tun. In commercial breweries,
the mash is usually pumped to the
lauter tun.

Most homebrewers, of course, use
a combination mash and lauter tun.
Picnic coolers, modified with slotted
manifolds, are a common choice for
many homebrewers. Brewpots or kegs
modified with flalse bottoms are also
popular. For 5-gallon (19-1.) batches,
it's best to have at least 10 gallons
(38 L) of space in your lauter tun. If you
commonly brew high-gravity batches,
you will need more room.

The grain bed depth during lauter-
ing should optimally be 9-12 inches
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EXTRACT EFFICIENCY

One thing many all-grain brew-
ers worry about is their extract effi-
ciency — how much sugar they
exiract from their grain. (see the
November 2000 issue of BYO for
how to calculate this measure.)

There are four key variables
that influence extract efficiency.
Three of them — the crush, mash
temperature (and thickness) and
mash pH — were discussed in the
previous installment of Techniques.
Basically, your malt should be
crushed so that the grains are split
into a couple of pieces, not ground
into dust. The mash temperature
should be between 150-158 °F
(66-70 °C). In addition, a mash
thickness near 1.25 quarts of water
per pound of grain (2.6 L per kg).
Finally, the pH of the mash should
be between 5.2 and 5.6. The fourth
key variable is lautering.

From the standpoint of efficien-
cy, two important aspects of lauter-
ing are maintaining a high tempera-
ture in the grain bed and collecting
the wort slowly. By keeping the
temperature of your grain bed high,
you increase the solubility of sugars
in the wort and make the wort less
viscous. To maintain proper tem-
peratures, keep your mash tun insu-
lated and your sparge water hot.

One of the drawbacks of
“whirlygig” sparge arms is the water
can lose heat falling through the air
before it hits the mash. You can
check the temperature of the water
delivered by your sparge arm by
setting a small sample cup on top
of the mash and checking the tem-
perature of the water that fills it.

Collecting the wort slowly
allows sugars to fully dissolve into
the sparge water as it passes
through the grain bed.

The geometry of your mash tun
can also effect your extract efficien-
cy. If there are “dead spots” in your
lauter vessel — sections where the
wort doesn't flow towards the exit
— your efficiency can suffer. Batch
sparging will help in this case.
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(23-30 cm), with 20 inches (51 cm)
being the maximum depth. If the depth
is greater than this, you can collapse
the grain bed and stop the flow of wort.

Your lauter tun should have a valve
that controls the flow of wort out of the
vessel, During lautering, this valve will
only be partially open. Most home-
brewers use Tygon tubing to direct
wort from the valve to their kettle (or
to an intermediale vessel that is then
dumped in the kettle when full). Tygon
tubing is heat resistant.

RECIRCULATION

In the first stage of lautering, the
brewer draws wort from the mash and
adds it back on top to recirculate the
wort through the grain bed. This
allows the grain bed to filter out par-
ticulates. Recirculation should proceed
for about 20 minutes. During this time,
you should aim io recirculate 50% or
more of the wort. For an average-
strength 5-gallon (19-L) batch, this
means circulating at least one half gal-
lon (1.9 L) of wort every six minutes or
so. Commercial brewers also recircu-
late for about 20 minutes, but they typ-
ically only recirculate around 20% of
the wort.

I recirculate by running the wort
into a bheer pitcher and pouring it care-
fully on top of the mash when the
pitcher is full. A second pitcher collects
the run-off while I'm pouring with the
other. I begin by opening the valve and
adjusting the Mlow rate until 'm gath-
ering wort at the rate | desire. Some
brewers recirculate using a pump to
move the worl.

As you recirculate, your worl
should change in appearance from
cloudy to mostly clear. After some
recirculation, you may notice some
gray “fluft” on top of your grain bed.
Don’t worry, this is normal. The flufty
material is actually a mixiure of pro-
teins and lipids.

Initial WORT COLLECTION

Once recirculation has finished,
you are ready to start collecting the
wort. The total amount of time it takes
to collect your wort should be about 90
minutes. For an average strength five-
gallon batch, this means collecting

about 7-9 ounces (207-266 mL) of wort
per minute. For higher-gravity beers,
you will run off more wort per unit
time. To figure out the rate at which
you should collect wort, divide the
amount of wort you will collect by 90
minutes. For example, if you are going
to collect 5.5 gallons/704 oz. (21 L) of
worl, you will need to collect 7.8
ounees (233 mlL) per minute.

If your wort collection takes less
than 90 minutes, you'll lose efficiency
and leave some worl sugars behind in
the grain bed. Slowing the flow of wort
and drawing out your wort collection
past 90 minutes will increase your effi-
ciency, but only slightly. As you run off
your worl, taste a little bit of the early
run-off — it should taste malty sweet.

To begin collecting wort, adjust the
valve so you slow down the flow of worl
and direct the wortl to your kettle. If
your mash tun is situated above the
level of your kettle, you can simply run
the wort straight into the kettle. If not,
you can collect the wort in a beer pitch-
er or other container and add it to your
kettle. Keep the outflow end of your
tubing under the liquid level in your
kettle or intermediate container to
avoid splashing the wort. As you begin
collecting wort, the liquid level above
the grain bed will start falling. Before it
falls below the top of the grain bed, it
will be time to start rinsing your grains
with water (sparging).

SPARGING

Your sparge water should be heat-
ed to 168-170 °F (76-77 °C). The hot
water keeps the grain bed warm and
elfectively washes sugars from the
grain bed. Over 170 °F (77 °C), howev-
er, and tannins from the grain can be
extracted by the hot water. Excess tan-
nin in a beer causes an undesirable
grainy, puckering flavor. Excess tannin
extraction is most likely to occur
towards the end of wort collection,
when the pH of the wort in the grain
bed has risen to around 5.6-5.8. So be
very careful to watch the temperature
of the sparge water towards the end of
your sparge.

You will need an amount of sparge
water roughly equal to the amount of
worl you expect Lo collect. As such, you




should begin heating the water while
yvou are recirculating. On vour basic
stovetop, it can take as long as two
hours to heat five gallons (19 L) of
water to 168 °F (76 °C). If you have a
propane burner, it may only take 20
minutes or less.

You can apply sparge waler by
carefully pouring it on top of your grain
bed as you proceed. I sometimes use a
beer pitcher to apply sparge walter.
Pouring the sparge water by hand has
the benefit of making it easy to get an
even flow through the mash bed. For
every pitcher of wort I run ofT from the
grain bed. I add a pitcher of sparge
water on top. Simple.

You can also apply sparge water
with a "sparge arm.” A sparge arm is a
device that acts as a sprinkler. The
sparge arm is connected to a hot water
tank and applies sparge water at an
even rate. My sparge arm is a spinning,
upside down “I." I connect it via Tygon
tubing to my bottling bucket, which I
fill with hot water. I regulate the rate of
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water flow by a clamp on the tubing.
The benefit of a sparge arm is that you
can “set it and forget it.” Once you get
the flow rate adjusted, you can just let
it sprinkle water over your grain bed
as you collect wort. The drawback of a
sparge arm is that you can lose a lot of
heat as the water travels through the
tubing and falls through the air. Also, it
can take awhile 1o get the Mow rate
adjusted.

You can also direct hot water to the
top of your mash by simply laying the
outflow end of your Tvgon tubing on
top of your grain bed.

When to STOP

As you continue to collect wort, the
wort will get lighter in color. It will also
drop in gravity and raise in pl. There
are two different signals that it is time
to stop collecting wort. You should stop
when the specific gravity of the run-off
drops below a specific gravity of 1.008-
1.010. (You will need to cool your wort
sample when using a hydrometer.)
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Alternately, vou can quit collecting
wort when the pH rises to 5.8. AL pH
values higher than this, the extraction
of tannins increases.

You can estimate how much wort
vou will collect before you hit the eut-
off point. This will help you plan your
run-off rate and the amount of sparge
waler to heat, I collect about 1 gallon
of wort per every two pounds of grain
(about 4 L per kg) before I hit the cut-
off point. (So, for example, for 10
pounds (4.5 kg) of grain, I'd collect 5
gallons (19 L) of wort.)

For high-gravity beers, your cut-ofl
point may come at a volume much
greater than your batch size. If this is
the case, you have a couple options.
You can collect all your wort and boil it
until reach your batch size.
Alternately, you can quit sparging

you

when you reach your batch size plus
the amount of liquid you expect to
evaporate in the boil.

Il you brew lower-gravity beers,
you may have less volume of wort than
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your batch size when you stop sparg-
ing. IT this is the case, add water to
make your batch size plus about
10-15%. For example, if you quit col-
lecting wort and have 4.5 gallons (17 L)
collected, add a gallon of water to the
wort and begin boiling. The liquid vol-
ume above your batch size is what you
expect to evaporate during the boil.

I usually heat my wort o just short
of boiling as I collect it. Then, when the
last drops of wort are run off, I can
turn up the heat a bit start boiling
almost immediately. I use the time dur-
ing the boil to empty and clean my
mash tun. Trust me, you do not want Lo
smell a mash tun full of day-old grain.

STUCK mash

It is possible, in some circum-
stances, for the mash to become stuck.
When a stuck mash occurs, the grain
bed is compacted and the flow of wort
from the grain bed slows and stops.
Although there are a varietly of ways to
get a stuck mash flowing again, it's

best to simply avoid the situation to
begin with. Usually, a stuck mash is the
result of running off the wort too
quickly. Il you collect your wort at a
slow, steady rate (as given above), you
should have no problems. Your extrac-
tion efficiency will suffer of you collect
your wort too quickly, so what's the
hurry? In addition, if’ your grain bed
cools significantly while vou are col-
lecting your worl, you will increase
vour chances of a stuck mash.

Some grains, such as wheat and
rve, have the reputation of contribut-
ing to stuck mashes. When using these
grains, some brewers recommend
adding a small amount of rice hulls to
the mash, usually one or two cups per
five gallons (19 L). However, this really
isn't necessary if you simply go slow.

If you do end up with a stuck mash,
there are a couple fixes. First, try to
reverse the flow of wort through the
grain bed. You can take the outlet tub-
ing and blow into it to attempt to back
up the wort a small amount. If this

doesn’t work, you can cut the grain
bed. Take a big knife and cut a criss-
cross pattern across the top of the
grain bed. If this doesn't get the mash
flowing, stir the mash thoroughly and
begin lautering over. You will need to
recirculate again, so stirring the mash
should be a last resort.

The fow of wort can also slow or
stop if the valve gets clogged. If this
happens, simply open the valve all the
way until wort starts flowing again.
Then. quickly adjust the flow rate to
it's proper level.

Between recirculation and sparg-
ing, lautering occupies a large portion
of an all-grain brew day. Plan for suc-
cess by calculating the amount of
water you'll need, and taking your time
when collecting your wort, will help
things go smoothly. If you do this, you
will have — to once again paraphrase
Offspring — one fine brew day. m

Chris Colby frequently chuckles when
he says the word “sparge.”
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Keep it Clean

Tips on brewery cleaning and sanitation by Steve Parkes

We all know how much fun brewing
can be — a pinch of this hop, a cuplul
of that malt and our recipes approach
perfection. However, brew for leng
enough and we'll all experience the
day when we open a bottle of our
favorite ¢reation and find it has fallen
prey to bacteria or wild yeast. This is
when we'll understand why the brewer

al the local brewpuhb eompared himself

io the janitor. Brewing involves clean-
ing and there’s no getting around it.

In commercial brewing operations,
there are several definitions of cleanli-
ness. They are: physical cleanliness,
which means the surface is visually
clean 1o a satisfactory standard; chem-
ical cleanliness, where the surface is
clean to a standard where any contact
by the product with the cleaned sur-
face suffers no contamination; and,
finally, microbiological cleanliness,
where the surface is cleaned to a level
at which no physical or microbiological
contamination is present,

Standards of cleaning
for each part of the process

Brewing area: The [irst place a differ-
ence can be made to overall cleanliness
is in the planning stages of vour home
brewery. Ensure that your working
area is clean and remove extraneous
items [rom the work area. Thoroughly
clean the working area. When it comes
to choosing equipment, consider how it
will be cleaned and sanitized.

Mill: Flour and particulate matier from
the milling process can accumulate
around the mill and surrounding area
and cause a problem with bacterial
and fungal growth. Mall dust is an
excellent vector for beer spoilage
microorganisms. Cleaning manually
with brushes and a vacuum cleaner, or
blowing down with compressed air is
sufficiont. Malt on the floor can lead to
rodent problems with the associated
sanitation risks. The buckets yvou use to

store your grain will see a build-up of
dust and particulaie matter and mold
will grow quickly. Regularly empty and
hose oul the inside to remove the dust.

Mashing-lauter tun: The mash tun can
get build-ups of particulate matter.
This includes starch, sugar, protein,
hard water scale and tannins. This
should be chemically cleaned, either
manually by scrubbing with an abra-
sive pad and hot water, or by soaking
in an appropriate detergent. Pay par-
ticular attention to the area under the
separation screens and the sereens
themselves. Particles of malt lodged in
the sereens can produce an excellent
source of wort spoiling bacteria.

Boiling: The kettle gels build-ups of
particulate matter, including starch,
sugar (often caramelized), protein, tan-
nin, protein/tannin complexes and
scale. It must be chemically cleaned,
either manually by scrubbing with an
abrasive pad and hot water or by souk-
ing in an appropriate detergent. The
commonly available green kitchen
serubber pads should suffice, although
beware of those that come already
impregnated with a detergent. Metal
scourers and wire wool are a bad idea
since they may embed particles of steel
in your stainless pot and cause it to
rust. If the pad is too course, however,
it can scratch the metal surface and
scratlched surfaces are harder to clean.
I like Teflon abrasives for my stainless
cookware since it does not scratch the
surface.

Wort cooling: The heat exchanger,
often a simple copper coil, can become
fouled with particulate matier (hops),
trub, protein and hard water scale, It
must be microbiologically clean, since
baeteria can readily infect cold wort.
This can only be achieved with soaking
in an appropriate detergent followed
by disinfection, and maybe even peri-
odic dismantling and manual cleaning.

Tools of the trade: an assortment of
cleaning chemicals at the Springfield
Brewing Co. in Springfield, Missouri.

A “divert panel” used for process-pipe
cleaning in a closed-loop configuration
in the brewery.

Brewer Trey Manning uses a pump to
circulate fluids through a tank for
clean-in-place (CIP) operations.
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Fermentation and conditioning:
Fermenters and conditioning tanks

must be cleaned of yeast, protein, trub,
tannins, sugar and hard water scale.
They must be microbiologically clean
and this is achieved by manual meth-
ods, often a combination of different
chemical methods followed by a disin-
fecting rinse. The same goes for kegs
and bottles in which the beer will be
packaged.

Filtration: Filiers can become fouled
with yeast, trub, protein and scale and
must be kept microbiologically clean.
This can only be achieved with a deter-
gent soak or flush, followed by a disin-
fectant rinse.

Beer stone

Beer stone is the grayish white
layer that gradually builds up on the
inside of your brewing system. Organic
compounds in the wort and beer, such
as proleins and polypeptides, bind with
compounds derived from the brewing
water, mainly calcium and magnesium
oxalates. The oxalate compounds form
when the carbonate compounds of
these metal ions react with organic
acids in the wort to form a white crys-
talline precipitate. This complex
adheres to the stainless steel surface of
the tank and builds up over time. It can
only be removed by breaking down and
solubilizing the protein, then dissolving
the mineral scale. This requires a dual
treatment of an alkaline detergent that
dissolves the organic component and
an acid cleaner that dissolves the inor-
ganic compounds.

Chemical Cleaning
Chemical detergents [all into two
categories, alkalis (bases) and acids.

Caustic soda (sodium hydroxide):
Commercial brewers use sodium
hydroxide and it is very effective at
cleaning brewery equipment.
Unfortunately, in hard wailer it can
form solid precipitates that reduce its
effectiveness. This can be overcome by
using softened water or by the careful
addition of sequestrants, such as
EDTA. These chemicals bind the calci-
um, which causes water hardness, and
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prevents it from reacting with the
caustic. Commercial brewery cleaners
contain sequestrants and many of
these are now becoming more avail-
able for home brewer use. Powdered
Brewery Wash (PBW) is a product that
is now being used by some homebrow-
ers. It relies on the use of sodium
metasilicate, which can clean like
caustic but not as aggressively, mixed
with EDTA as a sequestrant and vari-
ous surfactants. Caustic soda will also

_ Beer stone
isthe
| grayish-white
layer that

gradually
builds up on
the inside of
your brewing

system.

react with carbon dioxide to form a
solid precipitate. Sodium hydroxide in
solution combines with carbon dioxide
gas to form solid sodium carbonate. A
fermenter, aging tank or keg needs to
be purged of the gas before being
cleaned with caustic. This reaction not
only reduces the effectiveness ol the
sodium hydroxide as a cleaner, but the
exchange of a gas for a solid inside a
closed tank can produce a tank that
looks like a crushed beer can!

Acids: Caustic’s tendency to uabsorb
carbon dioxide can sometimes cause
problems, so acids can be considered
as an alternative. Their ability to dis-
solve inorganic mineral deposils is vital
in cleaning a surface completely. In a
commercial operation, phosphoric acid
is the most commonly used acid
although it must be blended with sur-

factants. If' nitric acid is added, the
mixture is more aggressive. Other
acids may be used — i.e. sulphuric and
hydrochloric — but both will attack
stainless steel in their concentrated
form. When using any acid, corrosion
is an issue and so care must be taken
with acids anywhere on your brewing
equipment where mild or stainless
steel is present. This also applies to
conerete foors.

Most brewery tanks will require a
combination of both types of treat-
ments to clean the surface effectively.
The order in which they are used is up
to the user but a caustic soak followed
by an acid soak is the most common
method.

Disinfectants

Disinfectants are used in manual
and soaking methods as the final step
in obtaining a microbiologically clean
surface. They fall into two categories,
defined by the way in which they kill
bacteria. These disinfectants can be
either oxidizing (or oxygen releasing),
or non-oxidizing types.

A disinfectant used on brewing
equipment should be compatible with
other chemicals in use and the materi-
al the equipment is made from. It
should be effective even when used in
hard water and able to deal with some
soil being present. It should be safe to
use for humans, not taint the beer or
harm the foam. It should destroy a
broad range of micro-organisms,
including bacteria, yeast, moulds, fun-
gus and maybe even viruses. It should
be affordable and have a low environ-
mental impact.

Oxidizing disinfectants: A class of
chemical elements known as halogens
are renowned for their ability to take
part in chemical reactions that result
in another compounds becoming oxi-
dized. Cell walls of bacteria, or any cell
for that matter, are succeptable to
extreme damage from these elements.
Halogens include chlorine, iodine, and
bromine — although only the first two
are likely to be encountered in brewery
equipment sanitation.

Active chlorine is used in two
forms, either as a compound contain-




ing hypochlorite ions as a liquid
(bleach) or as a powder (chlorinated
trisodium phosphate or I'SP). In solu-
tion, these compounds produce hypo-
chlorous acid or hypochlorite ions,
depending on the pH. Bleach is most
stable when stored inactive at pH 12 as
it has been mixed with caustic. But,
when diluted in water, the buffering
action disappears and the pH drops to
7-9. Bleach is also very corrosive to
stainless when the pH drops below
about 10. Care must be taken with this
chemical since, at pH 5, deadly chlo-
rine gas can be formed — so never mix
bleach with acids.

Its action on microorganisms is the
oxidation of cell wall proteins and the
destruction of cellular enzymes along
with DNA and RNA. Its action is
reduced in the presence of heavy soils,
since it will oxidize all proteins.
Inefficient rinsing of the detergent can
leave residual chlorine, which can
react with phenols in beer producing
medicinal off flavors.

lodine in not very soluble in water
and in its gas form is very tLoxie, so it is
difficult to handle. However, when
mixed with surfactants and dissolved
in acid, iodine can be used effectively.
These compounds, known as
iodophors, are commonly used in small
breweries as final rinse and soak bath
disinfectants and are readily available
to home brewers. Iodine is substantial-
ly lost from the solution at over 104 °F
(40 ° C), so they must be used cold. The
activity depends on the oxidative
power of the iodine molecule and its
action is similar to chlorine. The opti-
mum pH for activity is 5. Another
advantage is that they are yellow or
brown in color when enough iodine is
present. but turn colorless once the
active ingredient is used up. A disad-
vantage is that the solution will stain
and taint hoses and plastic parts.

Recently there has been new inter-
est in chlorine dioxide sanitizers, such
as Oxine™. They are powerful oxidiz-
ing agents relying on the instability of
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the chlorite ion and its strong tendency
to pick up an electron and become
chlorine dioxide.

Oxine™ is stable in its inactive
form but. once activated by lowering
the pH (addition of acid), it becomes a
powerful disinfectant. It can then be
diluted and used salely in the brewery.
Its action is entirely oxidative, attack-
ing proteins at their weakest point,
denaturing them by breaking the sul-
fur bonds forming the double helix. It
does not form any chlorine organic
compounds, especially chloro-phenols
so it less of an environmental conecern,
and it's not corrosive, either.

Oxygen-releasing compounds

Peracetic acid is a molecule of

acetic acid with an additional oxygen
atom attached. It is extremely unsiable
and readily donates an oxygen ion,
which can rapidly oxidize cell proteins
and DNA and RNA. It can penetrate
cells and destroy the proteins and
enzymes of the entire cell. It is effective

against bacteria (including spore form-
ers), yeast and even viruses. In its com-
mercial form, it is stabilized with
hydrogen peroxide and its name
becomes peroxyacetic acid, which
becomes very active upon dilution. The
mixture will break down to acetic acid
and water alter it is exhausted

It is too dangerous to apply manu-
ally, and its active life is not long
enough for prolonged soaking but in a
commercial brewery it makes a very
fine tank rinse.

Hydrogen peroxide is very unsta-
ble, so is not recommended for manual
or soaking use. It is bactericidal and
fungicidal, but some bacteria produce
an enzyme that can destroy its activity.

Most sanitizers are designed to be
sprayed onto a surface and left there to
become safe and harmless. If you are
using any of these sanitizers, be aware
that they are equally capable of oxidiz-
ing beer components as they are in
killing bacteria. So never exceed the
recommended concentrations.

Non-Oxidizing Disinfectants
These are usually complex com-
pounds that are electron donors such
as quaternary ammonia compounds
(or QATs). The most common one is
Lysol. Non-oxidizing disinfectants are
affective against bacteria. yeast and
molds, but are never used on brewing
equipment anymore because their
residue can affect head retention in
beer, Certainly use them to clean and
sanitize the working area though.

Steam and hot water Alot of brew-
ers use hot water (>180 °F/82 °C) or
steam to sterilize. As a sanitizer it is
extremely eflective as nothing lives
when used properly, although the heat
can cause soil residues from insuffi-
cient pre-cleaning to bake on to a sur-
fuce. Another problem is that cooling
tanks take in dirty air and can be
recontaminated. m

Steve Parkes writes the Homebrew
Science column in each issue of BYO.
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www.beer-wine.com
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SABCO INDUSTRIES, INC

Homebrew Equipment ____
'Specialists' E

Great Brew-kettles
like our new
"Universal Kettle'

| Great Kegs
'Brand New'
or 'Like New'

Great

Equipment ...

Like the amazing RIMS
'Brew-Magic' Brewing System

AND ...
A _'KEG-FULL' OF GREAT IDEAS TOOQ!

VISIT OUR STORE AT ... www.kegs.com
or email at . .. sabco@kegs.com

(419 ) 531-5347 ( KEGS )




Carboy Spigot

Turn your fermenter into a bottling bucket

he idea for this issue’s pro-

ject came from a BYO reader.

Ronald E. Kingery of Green-

town, Indiana wrote to me a
while back, askin<z, “Has there ever
been a project in a past issue that dealt
with adding a tap (or spigot) to a glass
carboy? | am very interested in
attempting to do this so I can get com-
pletely away from siphoning.”

Ronald, thanks for a great idea. As
often as I've looked at half-gallon jugs
for brewing “sun tea,” I've never
thought of applying this idea to a car-
boy. Now that I think of it, the idea gets
even better.

You could use such a carboy as a
bottling bucket or secondary fer-
menter, When it comes time to transfer
your beer, vou could do so with just a
turn of the valve. Using the carboy as a
primary fermenter would not be advis-
able, however, as “gunk” would likely
fill the intake part of the spigot during

oA

A spigot attached to a carboy can eliminate the
need Lo start a siphon when racking your beer.

the vigorous primary fler-
mentation. The valve is, by
necessity, placed  high
enough to avoid transferring
the sediment. However, you
will have to tilt the carboy at
the end of your transfer to
avoid leaving behind an
excessive amount of beer.

I went to Delphi Creativity
Center (formerly Delphi
Stained Glass) for assistance
on this project. Delphi is an
internationally renowned
supplier of glass-working
supplies and is, oddly, less than a mile
from my office. Store manager George
Ayars offered to do the drilling and
teach us what we need to know to suc-
cessfully and safely complete this pro-
ject. Having broken three [ermenters
in the lasi few months (don’t ask), |
was very appreciative! Before we got
started on the drilling, I asked George,
“What is glass?”

“A very mysterious material, most-
ly made of silica sand, soda ash, per-
haps some colorant and some sub-
stances to make it flow better,” George
said. Glass behaves like a supercooled
liquid. Thai’s why when you break
glass, you have sharp pointed shards
radiating from the point of impact.
(Think of thin ice in a pond or your own
experience with a misguided ball pen-
etrating a window.)

The Corning Museum of Glass
(www.cmog.org) says: “Glass is a state
of matter. Glasses combine some prop-

Projects

story and photos by Thom Cannell

¥.9 mm} solid

erties of crystals and some of liquids,
but are distinctly different from both.
(Glasses have the mechanical rigidity ol
crystals, but the randomly disordered
arrangement of molecules that charac-
terizes liquids. Glasses are usually
formed by melting crystalline materials
at very high temperatures. When the
melt cools, the atoms are locked into a
random (disordered) state before they
can form inio a perfect crystal
arrangement.”

When you “break” glass — window
glass or stained glass — you control the
breaking point by creating a score or
scratch to break the surface tension.
The next step is to bend the glass away
from the score. The glass will then
break or tear away from the scratch.
With a flat sheet of glass, it's easy.
When cutting a bottle, it’s much more
difficult, as you can’t bend the cylindri-
cal surface. Fortunately we're drilling
a hole, not aftempting to cut one!

So what are the challenges of
drilling a hole into a fermenter? “If we
start to drill, that hole is a lot like a
score or scratch,” said George. “If we
apply torque — a sideways force push-

The marked spot is surrounded by a
ring of pulty that will hold the water
that will cool the bit while drilling.
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This diamond-tipped drill bit will allow
you to drill — slowly — through the
thick glass of a carboy.

Mark the spot on the carboy where the
hole will be drilled. The spigot must be
placed above the level of yeast.




The glass needs to be scored before you
attempt to drill the hole. Hold the bit at
an angle for this.

Keep the reservoir full of water to keep
the bit cool as it cuts the glass. Excess
heat would crack the glass.

ing or wedging the glass — it will split
or break, fracturing in any direction.
Our objective is to drill through com-
pletely without torquing the glass or
overheating the glass. Heat will cause
local expansion and crack the glass.”

This means the drill needs to be
kept perfectly perpendicular (or at the
same angle) during the drilling. When
you drill through, just as with wood,
there is usually some chipping. So the
practice is to drill an undersized hole
and enlarge it. That's what we did. A
better, but more costly, approach is to
use a 1" (25 mm) diamond hole saw,
not the /2" (13 mm) one we used.
Using the larger hole saw will save hall
an hour, but double the hardware cost.
If vou're making several projects, this
is the way to go. Be aware, however,
that the bit will only last for drilling
three to eight holes.

George suggested we use silicone
sealant to secure the spigot or transfer
valve; it's impossible to get the nut into
the bhottle because the nut is larger

Premium Malt Extract
Crushed & Sealed Grains
Grain Steeping Bag
UV & Oxygen Sealed Hops
Live Yeast Culture
Bottling Sugar & Caps -
Step-by-Step Instructions !
Some include fruit, honey, etc. §

ANNAPOLIS
HOME BREW

Great Beern Recipies!

We specialize in tested & proven beer recipes.
Using the finest ingredients, each recipe kit is
measured and packaged by our brewmasters.

Visit our website to see what makes our beer recipe kits so good.
Over 50 beers available in malt extract, partial mash, or all-grain!

W ore open 7 doys @ whok!
Lioryone ow our staff is aw eperionced Kome brawter!
800-279-7556

Secure Online Ordering

www.annapolishomebrew.com

than the bottle’s neck. This means san-
itizing and cleaning will be both diffi-
eult and eritical, just as it is in any bot-
tling bucket! In either case, the design
of the transfer valve makes it difficult
to thoroughly clean all surfaces. My
solution is to point the discharge valve
up, attach 3" (75 mm) of tubing and fill
the bucket or fermenter with cleaner
until the valve is completely filled.

Step by step

Start by deciding where on your
carboy you want the spigot. We mea-
sured 3-1/2" (90 mm) up from the table
and marked diagonal lines between the
webbing of a five-gallon fermenter. (If
yvou choose a larger, smoother botile,
mark centered between the seams or
upon a seam.) Having the hole at
2-1/2 to 3-1/2" (65-90 mm) will allow
use as a fermenter or bottling bucket;
fermenters need more depth for yeast
and trub. If you plan to use your modi-
fied carboy is strictly as a bottling
“bucket,” select a height that is 1 to

For more information about CHizn\n and
other unique homebrew product lines,

contact GREAT FERMENTATIONS of Indiana.

1-888-HME-BREW (463-2739)
anita@greatrfermentrations.com

5 Gallons
in under 10
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1-1/2" (25-38 mm) above your usual
yeast depth to avoid pulling dead yeast
into your bottles.

For safety, vou must wear safety
glasses or goggles. You may wish to
wear leather or other non-slip gloves
and a shop apron as well as a long-
sleeved shirt. In the unlikely event the
bottle breaks, it will most likely chip.
This is not a problem if it's small.

Alternately, a crack may develop. If
s0, stop drilling and discard the carboy.
Iy it again if you have the a spare hot-
tle. George was impressed with the
glass thickness of a typical fermenter
and considers it unlikely you'll fracture
one unless you add torque (for exam-
ple, by tilting the drill.) A small chip is
more likely and can usually be covered
by the silicone sealant.

Chuck a diamond-coated glass drill
(hole saw) of at least 1/2” diameter into
a variable speed drill. The variable
speed part is important. You will need
1o start the scoring very slowly. This
can't be done at high speeds.

Build a watertight dam of modeling
clay around the hole's center; this will
hold cooling water. In other words, a
kiddy pool filled with water atop the
carboy wherein you dip the drill, not
tiny children.

Start drilling at your drill’s slowest
speed and at an oblique angle. “The
glass is so hard and smooth the bit skit-
ters. A 60° angle is a good starting
point,” George says. All you're trying to
do is create the smallest scratch; a light
touch is critical. Once you get a slight
indentation or groove, you can
increase speed and straighten the drill
and bit to perfectly vertical.

Use “no" pressure — ounces, not
pounds. Only the diamond can cut the
glass. Once you're culling with the
entire surface — as when the drill is
upright — you may increase drill's
speed to maximum. Cutting the first
hole with a hole saw, of either size,
takes about fifteen minutes.

Water is critical for cooling and to
prevent glass dust and fragments from

Nothing can wash down
an ice cold beer like
your awn fire brewed N

HOT SAUGE

VISIT OUR WEB SITE FOR COMPLETE

RECIPES AND INSTRUCTIONS
FOR MAKING EVERYTHING FROM

BEER TO BUBBLE GUM
AND WINE TO CHEESE

WWW.HOMEBREWERY.COM
' o

o Browgy l;,

The Home Brewery
Ultra-Premium Ingredient Kits

The "swimming pool” around the bit
keeps the glass from overheating and,
as a result, cracking.

The pilot hoh’ is not ."argc enough to
house the spigol. It must be enlarged
with another drill bit.

TRIED AND TRUE. Since 1984 we have been providing brewers with the
finest quality ingredients kits. We gather the best ingredients tor all ol our exelu
sive recipes 1o assure a premium beer you will be proud to call your own, Try one
today and never worry about vour recipe again!

YOU CAN EVEN MAKE MOZZARELLA
CHEESE IN JUST ONE HOUR

WWW.LEENERS.COM

LEENER'S s00-543-3697

SOME ASSEMBLY REQUIRED
142 E. AURORA RD. NORTHFIELD OH44067
OPEN SEVEN DAYS A WEEK TO SERVE YOU

Come Visit Us
205 W. Bain St.
Ozark, MO 65721
800-321-BREW
FE-Mail
on the net

brewery@homebrewery.com

us

Nutionwide Homebrewing Supplies

WWW.HOMEBREWERY.COM
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A wet sponge should be used to cool the
bit while enlarging the hole. At this
stage, the “pool” would not hold walter.

It will take about 30 minutes to enlarge
the pilot hole to its final size. Any
Jaster and the glass may crack.

infiltrating your lungs. Glass fibers
cause silicosis, an extremely wicked
disease. Keeping the glass fragments
wel will prevent problems. You could
also wear a particle mask for more
protection.

Continue to cut, using the lightest
pressure and supporting the drill, until
the inside face is penetrated. You'll
know when this has occurred because
you'll see water drops hit the bottom.
Keep adding water!

What happens next depends on
your hit size. If you've used the larger
1-1/16" bit. you're all done except a
light dressing with sandpaper.

If you used the smaller, less expen-
sive bit, you'll spend the next half hour
enlarging the /2" hole to its final 1
/16" diameter. You may use the side of
the original hole saw, or a solid bit
(available from Delphi — it's the bit we
used.) To cool the enlarging bit, keep a
well-wetted sponge in contact with the
bit at all times. If you're not dripping,
wet the sponge.

Dremel has diamond bits available,
but for once I'd not recommend this
option as it would take too long to cul
the hole. And i you already have a
stained glass grinder you may — MAY
— be successful in enlarging a hole to
size. Last, if you own a drill press and
can secure the bottle while applying
coolant, it might be the best solution as
long as you keep pressure light.

Once the hole is completed, you'll
need to mount the spigot or transfer
valve. Use clear silicone sealant and
apply a thick ring around the hole.
Place the spigot into the hole and gen-
tly press it into the silicone. Press until
the lip of the spigot either touches the
glass or comes close. Our glass bottle
was about 3/16" thick and should not
crack from the torque applied by open-
ing the tap. However, | will always use
two hands — one on the spigot, one on
the tap lever — when using the valve.

| used a silicone RTV adhesive
sealant. RTV stands for Room
Temperature Vulcanized — it cures at

BECOME an
AMERICAN BREWING

IDOL!

Many consider singing “I Will Survive" on national
television in front of a panel of cruelly critical judges as chalienging...
That's nothing compared to the challenges of consistent wort
production, yeast propagation and quality assurance.

Contact the American
Brewer’s Guild today
about our diploma programs.

Learn brewing science and
gain an industry respected
qualification while studying at
your own home.

Working brewers can stay at
their brewery while working toward
gaining that all important education.

Qur next course begins
July 7th, 2003.
Take the Leap!

Call us or email for more information (800) 636-1331
www.abgbrew.com ¢ email: info@abgbrew.com

Homebrew Pro Shoppe, Inc.
www.Brewcat.com

Professional Brewing at Home™
For al i in in

The Finest Quality Products From the Names You Know and Trust:

Malt Extracts: Malted Grains: Wine Ingredients:
Alexanders Briess (American) Al der's C
Biarkeller Muntons (English)

Briess Pauls (English) Brew King Kits:
Brewferm Dingemans (Belglan) Vintner's Reserve
Coopers Schreier (American) Speciale & Harbor Mist

Edine Weissheimer (German) Selection - Domestic
Glenbrew 2-Row | Pale / Lager Selection - International

Iron Master Carapils to Roasted Estate & Limited
John Bull
Laaglander Yeasts From: Vintner's Harvest
Muntons White Labs (Pitchable) Fruit Wine Bases
Woadforde's Dry Yeast:

Danstar | Muntons | Coopers
Wine: Redstar & Lalvin

Complete Line of:

Fresh Hops (38 Variation) Cheomicals & Additives

Secured Site - Online Shopping with
FREE

55 Gift Certificate w/ $50 Purchase
510 Gift Certificate w/ 5100 Purchase

& 1994 - 2003 - Homebrow Pro Shoppa, Inc.
Olathe, KS 68062
Toll Frou: 1-868-BYO-BREW
(206-2739)
pht (913) 768-1080
fx: (813) 254.9488

—a
2059 E. Santa Fe
Olathe, KS 66062

531 SE Malodly Lane
Loa's Summit, MO 64063
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America’s Hobby House ............. 22
330-678-6400
www.americashobbyhouse.com
sales@americashobbyhouse.com

American Brewers Guild . . .. ......... 56
1-800-636-1331

www.abgbrew,.com

info@abgbrew.com

Annapolis Home Brew .............. 54
1-800-279-7556
www.annapolishomebrew.com
email@annapolishomebrew.com

Asheville Brewers Supply ............ 59
828-285-0515
www.ashevillebrewers.com

Beer and Wine Hobby
1-800-523-5423
www.beer-wine.com
shop@beer-wine.com

Beer, Beer & More Beer .. .. ... ... Cov. Il
1-800-600-0033

www.morebeer.com

sales@morebeer.com

BeerCoolercom .................... 47
609-264-7837

www.beercooler.com

neilw@beercooler.com

BeerToolscom ..................... 48
203-431-1613

www.beertools.com

lathe@beertools.com

www.brewking.com
info@brewking.com

BYOBack lssnas . ......000 00005 24-25
802-362-3981
www.byo.com/backissues/index.html
backissues@byo.com

California Concentrate Co. . .......... 16
209-334-9112
www.californiaconcentrate.com
calconc@softcom.net

CargliMalt ..........ons0m000i 41 & 44
1-800-669-6258

www.specialtymalts.com
specialtymalts@specialtymalts.com

Cellar Homebrew . . ..............0.0 59
1-800-342-1871

www.cellar-homebrew.com
staff@cellar-homebrew.com

Cooper’s Brew Products .. .. ... .. Cov. IV
1-888-588-9262 & Recipe Cards
www.cascadiabrew.com
mark@cascadiabrew.com

Cynmar Corporation ................ 14
1-800-754-5154

WWwW.Cynmar.com

cynmar@cynmar.com

For direct links to all of our

advertisers’ Websites, go to www.byo.com

R DR a0, 7+ 71 2Ty 14
403-282-5872

www.ezcap.net

ezcap@ezcap.net

Foxx Equipment Company . .......... 59
816-421-3600

www.foxxequipment.com
salesfoxx@foxxequipment.com

s Lyl s e B AR R 59
1-800-460-6925

www.freshops.com

sales@freshops.com

Genuine Innovations ................ 59
1-800-340-1050

www.innovationsaz.com
amy®@innovationsaz.com

GrapeandGranary ................. 20
1-800-695-9870

www.grapeandgranary.com

grape@cmh.net

Great Fermentations of Indiana .
1-888-463-2739
anita@greatfermentations.com

Happy Life Productions ............. 18
845-679-6689

Hobby Beverage Equipment ......... 12
909-676-2337

www.minibrew.com

john@minibrew.com

Home Brewery (MO) ................ 55
1-800-321-2739 (BREW)
www.homebrewery.com
brewery@homebrewery.com

Homebrew Heaven ...........
1-800-850-2739
www.homebrewheaven.com
brewheaven@aol.com

Homebrew Pro Shoppe, Inc. ......... 56
1-866-BYO-BREW

www.brewcat.com

charlie@brewcat.com

HopsandDreams .................. 59
1-888-BREW-BY-U
www.hopsanddreams.com
brewit@hopsanddreams.com

Larry’s Brewing Supply . ............. 59
1-800-441-2739

www.larrysbrewing.com
customerservice@Ilarrysbrewing.com

Leener's Brew Works . .............. 55
1-800-543-3697

www.leeners.com

makebeer@leaners.com

Michelob.com

Midwest Homebrewing

and Winemaking Supplies ........... 23
1-888-449-2739

www.midwestsupplies.com
info@midwestsupplies.com

Tell our advertisers you saw them in

Pg.
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1-877-283-7837
www.milwaukeetesters.com
milwaukee@vol.com
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001-441-449618333

WWW.mUNtons.com
andy.janes@muntons.com
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www.myownlabels.com
info@myownlabels.com

Northern Brewer, Ltd. ............... 33
1-800-681-2739

www.northernbrewer.com
info@northernbrewer.com

Party Pig / Quoin Industrial .......... 20
303-279-8731

www.partypig.com

info@partypig.com

SABCO Industries, Inc. .............. 52
419-531-5347

www.kegs.com

sabco@kegs.com

Seven Bridges Organic

Homebrewing Supplies . . ............ 51
1-800-768-4409
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St.Patrick'sof Texas ................ 16
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1-800-759-6025

www.williamsbrewing.com
service@williamsbrewing.com




Projects

il

The final hole should be just barely big
enough to fit the spigotl. You will need
to sand the edges.

Once the hole is complete, you are
ready to insert the spigot, seal it and
gel on with your brewing.

room temperature and once cured is
quite inert according to the manufac-
turer. While not NSF rated, some sili-
cone scalants are USDA authorized
“for use in federally inspected meat
and poultry plants,” according to a
Materials Safety Data Sheet [rom
Permatex. Those are Permatex
16B/81158 (Black) or 66B/80050
(Clear) in 3-ounce tubes. An allernative
product is Permatex Plastic Bonder
82565. All are available retail at NAPA
and some other auto-parts stores.

If the directions are followed, even
loosely, the possibility of flying glass is
pretty small. Explosions are impossible
— there is no pressure, unlike a bot-
tling line. And the glass is very thick.

For whal it's worth, neither of us
used gloves or face masks. George con-
sidered it unnecessary to wear protec-
tive gear based on decades of experi-
ence with glass breaking. m

Thom Cannell writes the Projects
column in each issue of BY0.

GET YOUR
WEB BANNER

Bg/ Théuscnds of Home
rewers Each Month.

Advertise on BYO.com

NEW Content Updates Weekly
Keeps Visitors Coming Back

170,000 Page Views Each Month

CALL TODAY FOR DETAILS

(802) 362-3981 or go on-line at
www.byo.com/advertising/online.html

Email: ad@byo.com
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CLASSIFIEDS

BREWING EQUIPMENT
CrankandStein

Hand-erafted grist mills

for the homebrewer.

6 models to choose from
including our massive 3-roller.
www.crankandstein.com

HOMEBREW SUPPLY
RETAILERS

brewsupplies.com

FOR ALL YOUR BREWING AND
WINEMAKING NEEDS!

MAKE QUALITY

BEER & WINE!

Supplying home beer- and
winemakers since 1971.
FREE Catalog/Guidebook —
Fasl, Reliable Service.

The Cellar Homebrew, Dept. BR,
14411 Greenwood Ave N,
Seattle, WA 98133.
1-800-342-1871.

Secure Online Ordering:
www.cellar-homebrew.com

MAGAZINE BACK ISSUES
Round out your Brew Your Own
collection! Download the back

issue order form at
www.byo.com/backissues/index.html
or call 802-362-3981 to order.

SUPPLIES

DRAFTSMAN BREWING
COMPANY

You'll love our prices!

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

FREE HOMBREWERS
CATALOG! Quality equipment,
ingredients, kits. Winemaking
supplies too!

1-800-776-0575.
www.kitchenkrafts.com

WINEMAKING

I'REE INFORMATIVE

Since 1967! 1-800-841-7404
Kraus, Bax 7850-BY,
Independence, MO 64054.




BREWER’S MARKETPLACE

EQUIPMENT COMPANY

JUST
HB!

Foxx parts
especially for the &8
Home brewer!
Our 2003 Home Dispensing Catalog is
now available summarizing Foxx pop
tank parts, Counter pressure

bottle fillers, CO2 cylinders, regs,. et al.
Call for your nearest HB shop'

-WHOLESALE ONLY-
www.foxxequipment.com

fax: 800-972-0282
(800) 821-2254 = Denver (800) 525-2384

STOUT
BILLY’S

All the fixins for
beer, wine and mead

115 Mirona Road
Portsmouth, NH 03801

online
FREE ,CATALOG

stouthillys.com

1-800-392-4792

Cornelius Keg Portable
0, Ohargerm

* Charges 3-gal. or 5-gal.

* Uses low cost 12 gram
replaceable CO2
cartridges

* Eliminates the need for
cumbersome and costly
C02 tank and hoses.

* Great for parties

* Portable

Only

$19.95
Retnil
GENUINE ;
5 A « Consumers

- * Retailers

i3 POWERED INFLATION PROBUCTS Gheder direct

800-340-1050

amyEEinnovitionse conm

Attention Homebrew Shops
Interested in selhng

Blevv

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

* NEW! Free Online listing &
Hotlink on byo.com!

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

D LITTIITITITTT Vg
- Make your
<= own beer!

@ . with the best ingredients
— Let us show vou how!
<= Now on the Web!
@ www.ashevillebrewers.com =

== =
~am ASHEVILLE BREWERS mm-
- SUPPLY
i

= 528285-0515 =

@ \EviLLE, NORTH CAROLINA T
\L'\J(I 1994 « SOUTH'S FINEST

20NN

= Complete selection of beer
and winemaking equipment
= Soda, vinegars and liqgueurs

FREE CATALOG

1-800-342-1871
or www.cellar-homebrew.com
downloadable catalog,
secure online ordering

THE CELLAR HOMEBREW
14411 Greenwood Ave. N.
Seattle, WA 98133 *

Cheap

Fast
Friend(y

What else matters?

www.brewbyu.com
www.hopsanddreams.com
www.homebrewnh.com
888-brew-by-u

Whale Hops » Hop Oil « Rhizomes (March thru May)
» Cascade * Centennial » Chinook = Crystal
* Golding * Hallertauer » Mt Hood *Northern Brewer
« Nugget » Perle » Saaz » Willamette
fl'[BflU[]S Specializing in partial bale quantities

of whole raw hop cones. We select the crasm of the crop,
alpha analyze & cold slore vach lot until shipped. Serving
homebrewers, shops and microbreweries since 1983 Write
arcall to recelve a price lst or the name of your closest

G 4.800-460-6925

www.freshops.com
36180 Kings Highway, Philomath, OR 97370

Y

0
1-800-441-2739

wwuw.larrysbrewing.com
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—— HOMEBREW DIRECTORY——

ALABAMA

Werner’s Trading Company
1115 Fourth St. S.W.
Cullman 1-800-965-8796
www.wernerstradingco.com
The Unusual Store.

ARIZONA

Brew Your Own Brew

2564 North Campbell Ave.,
Suite 106 Tucson

(520) 322-5049
1-888-322-5049
www.brewyourownbrew.com
Where the art of homebrewing
starts.

Homebrewers Outpost

& Mail Order Co.

801 S. Milton Rd., Suite 2
Flagstaff 1-800-450-9535
www.homebrewers.com
Secure on-line ordering.
FREE CATALOG! Over 20
years of brewing experience!

What Ale’s Ya

6363 West Bell Road
Glendale (623) 486-8016
www.whatalesya.com
Great selection of beer &
wine making supplies.

ARKANSAS

Fermentables

2300-C Parkway

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.thehomebrewery.com
Top-quality Home Brewery
products.

CALIFORNIA

Beer, Beer & More Beer
Riverside

1506 Columbia Ave. #12
Riverside 1-800-622-7393
www.morebeer.com
Top-quality Supplies for the
Home Brewer or Vintner.

The Beverage People

840 Piner Road, #14

Santa Rosa

1-800-044-1867
www.thebeveragepeople.com
32-page Catalog of Beer,
Mead & Wine Supplies.

Brewer's Rendezvous
11116 Downey Ave.
Downey (562) 923-6292
www.bobbrews.com
Secure online ordering
1-888-215-7718
Authorized Zymico Dealer

Brewers Discount

8565 Twin Trails Dr.
Antelope 95843
1-800-301-8859
rcb@lanset.com
www.brewersdiscount.com
Lowest prices on the Web!

BrewMaxer

843 West San Marcos Blvd,
San Marcos 92069-4112
(760) 591-9991

fax (760) 591-9068
www.brewmaxer.com
Serving the fermenting
community since 1971.

Doc's Cellar

855 Capitolio Way, Ste. #2

San Luis Obispo
1-800-286-1950

Largest beer & wine supplier on
the central coast.

HopTech Homebrewing
6398 Dougherty Rd. #7
Dublin 94568
1-800-DRY-HOPS
www.hoptech.com

Beer, Wine, Root Beer-Kits &
Brew Supplies!

Napa Fermentation Supplies
575 3rd St., Bidg. A (Inside Town
& Country Fairgrounds)

P.0. Box 5839

Napa 94581 (707) 255-6372
www.napafermentation.com
Serving your brewing needs since
1983!

Original Home Brew Outlet
5528 Auburn Bivd., #1
Sacramento (916) 348-6322
Check us out on the Web at
hitp://go.to/homebrew_outlel

0’Shea Brewing Company
28142 Camino Capistrano
Laguna Niguel (949) 364-4440
www.osheabrewing.com
Providing southern California
with great beer!

The Pickle Barrel
22500 Parrotts Ferry Rd.
Columbia 95310

(209) 533-9080

fax (209) 533-8303
www.thepicklebarrel.net
Beer & Wine Supplies

San Francisco Brewcraft

1555 Clement Street

San Francisco 94118

(800) 513-5196 or 415-751-9338
www.sfbrewcraft.com

Low Prices, Large Selection

Stein Fillers

4160 Norse Way

Long Beach

(562) 425-0588
www.steinfillers.com
brew@steinfillers.com

A nonprofit public benefit company.

COLORADO

Beer at Home

4393 South Broadway
Englewood

(303) 789-3676
1-800-789-3677
www.beerathome.com

The Brew Hut

15108 East Hampden Ave.
Aurora

1-800-730-9336
www.thebrewhut.com

Beer, Wine, Mead & Soda —
WE HAVE ITALL!

My Home Brew Shop

& Brew on Premise
1834 Dominion Way
Colorado Springs 80918
(719) 528-1651
www.myhomebrew.com
Taking Homebrewers to
the next level

0ld West Homebrew Supply
303 East Pikes Peak Ave.
Colorado Springs

(719) 635-2443
www.oldwestbrew.com
FREE Shipping!

Tell them you saw their listing in BREW YOUR OWN!
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CONNECTICUT

B.Y.0.B. Brew Your Own Beer
847 Federal Rd.

Brookfield

1-800-444-BY0B
www.brewyourownbeer.com
Beer, Cider, Mead, & Wine
Supplies. Huge Selection! Great
Prices! Kegging & Bar Equipment.

Maltose Express

391 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™ and "BEER
CAPTURED"!

FLORIDA

Heart’s Home Beer

& Wine Making Supply

6190 Edgewater Dr.

Orlando

1-800-392-8322

Low Prices ---Fast Service---
Since 1988.
www.heartshomebrew.com

The Shady Lady

208 S. Alcaniz St.

Pensacola 32501

(850) 436-4436
www.theshadylady.net

From bottles to books, from kits
to chemicals - We have every-
thing to brew your own!

Marietta Homebrew Supply, Inc.
1355 Roswell Road, Ste. 660
Marietta

1-888-571-5055
www.mariettahomebrew.com
Low prices, high quality, great
service!

ILLINDIS

Bev Art Brewer & Winemaker
Supply

10033 S. Western Ave.
Chicago

(773) 233-7579
www.bev-art.com

Mead supplies and advice.
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The Brewer’s Coop

30 W. 114 Butterfield Road
Warrenville 60555

(630) 393-BEER (2337)
www.TheBrewersCoop.com
DuPage County’s
LARGEST homebrew shop!

Chicagoland Winemakers Inc.
689 West North Ave.
Elmhurst 60126

Phone: 1-800-226-BREW
E-mail: cwinemaker@aol.com
www.cwinemaker.com
Persaonal Insiruction!

Crystal Lake Health Food Store
25 E. Crystal Lake Ave.

Crystal Lake (815) 459-7942
Honey - Sorghum -

Maple Syrup - Bulk Herbs!

Home Brew Shop

225 West Main Street

St. Charles 60174

(630) 377-1338
www.homebrewshopltd.com
Full line of Kegging equipment,
Varietal Honey

The Brewers Art Supply

1520 N. Wells Street

Fort Wayne 46808

(260) 426-7399

e-mail: francie.brew@verizon.net
www.brewersartsupply.com
Friendly, Reliable service in house
and on-line

Great Fermentations of Indiana
853 E. 65th St. Indianapolis
(317) 257-WINE (9463)

or toll-free 1-888-463-2739
E-mail us at
anita@greatfermentations.com

Bacchus & Barleycorn

6633 Nieman Road

Shawnee (913) 962-2501
www_bacchus-barleycorn.com
Your one stop home
fermentation shop!

Homebrew Pro Shoppe, Inc.
2059 E. Santa Fe

Olathe (913) 768-1090 or
Toll Free: 1-866-BYOQ-BREW
Secure online ordering:
www.brewcat.com

MARYLAND

Annapolis Home Brew

53 West McKinsey Rd.

Severna Park 21146

(800) 279-7556

Fax (410) 975-0931
www.annapolishomebrew.com
Friendly and informative personal
service; Brew on Premise, Online
ordering.

The Flying Barrel

103 South Carrol St.

Frederick

(301) 663-4491 or

Fax (301) 663-6195
www.flyingbarrel.com

Maryland's 1st Brew-0n-Premise;
winemaking and homebrewing
supplies!

Four Corners Liquors and
Homebrewsupply.com
3927 Swest Air Rd.
Phoenix 21131

(888) 666-7328
www.homebrewsupply.com

Maryland Homehrew

6770 Oak Hall Lane, #115
Columbia 1-888-BREWNOW
www.mdhb.com

We ship UPS daily.

MASSACHUSETTS

Beer & Wine Hobby

155 New Boston St., Unit T
Woburn 1-800-523-5423
E-mail: shop@beer-wine.com
Web site: www.beer-wine.com
One stop shopping for the most
discriminating beginner &
advanced beer & wine hobbyist.

Beer & Winemaking
Supplies, Inc.

154 King St.

Northampton

(413) 586-0150

or Fax (413) 584-5674
www.beer-winemaking.com
27th year!

Modern Homebrew Emporium
2304 Massachusetts Ave.
Cambridge 02140

(617) 498-0400

fax (617) 498-0444
www.modernbrewer.com

The Freshest Supplies, In Business
for 13 Years!

NFG Homebrew Supplies

72 Summer St.

Leominster 01453

(978) 840-1955 or

Toll Free: 1-866-559-1955
www.nfghomebrew.com

Email: nfgbrew@aol.com

Great prices! Personalized service!

Strange Brew Beer &
Winemaking Supply

331 Boston Post Rd. E. (Rt. 20)
Marlboro 1-888-BREWING
E-mail: dash@Home-Brew.com
Website: www.Home-Brew.com
We put the dash back in
Home-Brew!

West Boylston Homebrew
Emporium

Causeway Mall, Rt. 12

West Boylston (508) 835-3374
www.whhomebrew.com
Service, variaty, quality.

Open 7 days.

Witches Brew, The

12 Maple Ave.

Foxborough (508) 543-0433
thewitchesbrew@att.net
You've Gol the Notion,
We've Got the Potion

Adventures in Homebrewing
23439 Ford Road

Dearborn (313) 277-BREW

Visit us at www.homebrewing.org

Cap'n’ Cork Homebrew Supplies
16812 - 21 Mile Road

Macomb Twp. (586) 286-5202
Fax (586) 286-5133
www.geocities.com/capandcork/
Wyeast, White Labs, Hops & Bulk
Grains!

Kuhnhenn Brewing Co. LLC
5919 Chicago Rd.

Warren 48092

(586) 979-8361

fax (586) 979-2653

Brew on Premise, Microbrewery,
Homebrewing Supplies
www.brewingworld.com

The Red Salamander
205 North Bridge St.
Grand Ledge

(517) 627-2012

Fax: (517) 627-3167
Phone or fax your order.

Siciliano's Market

2840 Lake Michigan Dr. N.W.
Grand Rapids 49504

(616) 453-9674

fax (616) 453-9687
www.sicilianosmkt.com

The largest selection of beer and
wine making supplies in west
Michigan.

things BEER

2582 N. M52

Webberville 1-800-765-9435
www.thingsbeer.com

Your Full-Service Homebrew Shop
With A Home Town Feel!

MINNESOTA

Baker's Hobby & Framing

2738 Division St. W.

St. Cloud 56301 (320) 252-0460
fax (320) 252-0089

Wine and Beer supplies shipped
anywhere

Northern Brewer, Lid.

1150 Grand Ave.

St. Paul 55105 1-800-681-2739
www.northernbrewer.com

Call or write for a FREE CATALOG!

Semplex of USA

4171 Lyndale Ave. N.
Minneapolis (888) 255-7997
www.semplexofusa.com

Est. 1962 — Best Service &
Prices! FREE CATALOG!

MISSOURI

Home Brew Supply

3508 S. 22nd St

St. Joseph (800) 285-4695
or (816) 233-9688
www.thehomebrewstore.com

The Home Brewery

205 West Bain (P.0. Box 730)

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

The original Home Brewery products.

Homebrew Pro Shoppe, Inc.

531 SE Melody Lane

Lee's Summit 64063

(816) 524-0808 or

Toll-free 1-866-BYO-BREW
support@brewcat.com
www.brewcat.com

Sacure On-line shopping - Complete
line of beer & wine making supplies &
equipment.

For details on listing your store in the Homebrew Directory, call (802) 362-3981.
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St. Louis Wine & Beermaking
251 Lamp & Lantern Village
St. Louis 63017
1-888-622-WINE (9463)
www.wineandbeermaking.com
The complete source for Beer,
Wine & Mead makers!

Fax us at (636) 527-5413

NEBRASKA

Fermenter’s Supply & Equipment
8410 'K’ Plaza, Suite #10
Omaha 68127 (402) 593-9171
Fax: (402) 593-9942
www.fermenterssupply.com
Grapes, grain & more. Beer &
winemaking supphies since 1971.

NEVADA

Beer & Brew Gear

4972 8. Maryland Pkwy., #4
Las Vegas (877) 476-1600
Your Beer, Wine & Soda Making
Headgquarters in Southwest USA.

NEW HAMPSHIRE

Fermentation Station

72 Main St.

Meredith 03253

Toll free 877-462-7392 or
(603) 279-4028
www.2ferment.com
Central NH’s Homebrewing
Supermarket

Hops and Dreams

P.0. Box 914

Atkinson 03811
1-888-BREW-BY-U
www.brewbyu.com

Great prices & FREE catalog!

Stout Billy’s

115 Mirona Rd.

Portsmouth (603) 436-1792
Online catalog & recipes!
www.stoutbillys.com

NEW JERSEY

BEERCRAFTERS

110A Greentree Road
Turnersville 08012

(856) 2-BREW-IT

E-mail: drbarley@aol.com
NJ's Leader in Home
Wine & Beer Supplies

Brewer’s Apprentice

179 South Street

Freehold 07728 (732) 863-9411
www.brewapp.com

Where you are the brewer.

NEW YORK

Bottom of the Barrel

1736 Mt. Hope Ave.

Oneida 13421

(315) 366-0655

fax (315) 363-0670

Best Little Homebrew Store Around

E.J. Wren Homebrewer, Inc.
Ponderosa Plaza,

Old Liverpool Rd.

Liverpool 13088
1-800-724-6875

E-mail: ejwren@tweny.rr.com
www.ejwren.com

Largest homebrew shop in
Central New York

Niagara Tradition
Homebrewing Supplies
1296 Sheridan Drive
Buffalo 14217

(800) 283-4418

Fax (716) 877-6274
On-line ordering. Next-day
service. Huge Inventory.
www.nthomebrew.com

Party Creations

345 Rokeby Rd.

Red Hook 12571

(845) 758-0661
www.partycreations.net
Everything for making beer and wine

NORTH CAROLINA

Alternative Beverage

114-E Freeland Lane

Charlotte

Advice Line: (704) 527-2337
Order Line: 1-800-365-2739
www.ebrew.com

29 years serving all home
brewers’ & winemakers' needs!
One of the largest suppliers in the
country

American Brewmaster Inc.
3021-5 Stoneybrook Dr.

Raleigh

(919) 850-0095
www.americanbrewmaster.com
Just good people to do business with!

Asheville Brewers Supply

2 Wall Street #101

Asheville 28801

(828) 285-0515
www.ashevillebrewers.com
The South’s Finest Since 1994/

Assembly Required

1507D Haywood Rd.
Hendersonville 1-800-486-2592
www.assemblyrequired.com
Your Full-Service Home

Brew Shaop!

Homebrew.com

209 Iverson Way

Charlotte 28203 1-888-785-7766
www.homebrew.com

The Southeast’s best-stocked store
with excellent low prices!

America’s Hobby House

4220 State Route 43

Kent 44240

(330) 678-6400

fax (330) 678-6401
www.americashobbyhouse.com
Specializing in winemaking/home-
brew supplies & equipment.

The Epicurean, Inc.

696 Sandstone Dr.

Wooster 44691

1-877-567-2149

(330) 345-5356 telephone/fax
www.epicureanhomebrewing.com
FREE catalog! "Brew Card"
Discount

The Grape and Granary
1035 Evans Ave.

Akron (800) 695-9870
www.grapeandgranary.com
Complete Brewing &
Winemaking Store.

The Homebrew Company

1335 W. Main St., P.O. Box 862
Kent 44240

(888) 958-BREW (2739)

fax (330) 677-7169
www.homebrewcompany.com

Beer and wine making extravaganza,

Leener’s Brew Works

142 E. Aurora Rd.

Northfield 44067 1-800-543-3697
www.leeners.com

Supplies for beer, wine, mead,
cheese, hot sauce, sausage...

Listermann Mfg. Co.

1621 Dana Ave.

Cincinnati 45207

(513) 731-1130

fax (513) 731-3938
www.listermann.com

Full line of beer/wine equipment
and supplies.

Tell them you saw their listing in BREW YOUR OWN!
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The Pumphouse

336 Elm Street

Struthers 44471

1(800) 947-8677 or

(330) 755-3642
www.thepumphouse.cjb.net

Beer & winemaking supplies & more.

VinBrew Supply

8893 Basil Western Rd.

Canal Winchester 1-800-905-9059
www.vinbrew.com

Serving greater Ohio.

The Winemakers Shop

3377 North High Street
Columbus 43202
614-263-1744
www.winemakersshop.com
Serving Beer and Winemakers
since 1974

PENNSYLVANIA

Brew By You

10/20 Liberty Blvd., Ste. A-7
Malvern 1-888-542-BREW
www.brewbyyou.net

Secure online ordering available.

The Brew Company of Carlisle
152 South Hanover St.

Carlisle (717) 241-2734
www.brewcompany.com

A Little Store With a Lot of
Knowledge!

Country Wines

3333 Babcock Bivd.
Pittsburgh 15237-2421

(412) 366-0151 or

FAX (412) 366-9809

Orders toll-free 866-880-7404
www.countrywines.com
Since 1972.

Keystone Homebrew Supply
779 Bethlehem Pike (Rt. 309)
Montgomeryville

(215) 855-0100

E-mail:
sales@keystonehomebrew.com
www.keystonehomebrew.com
Quality Ingredients and Expert
Advice!

Triangle Homebrewing Supply
2100 Smallman St.

Pittsburgh

(412) 261-4707
www.ralph.pair.com/triangle.html
Bringing you the BEST for lass!
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RHODE ISLAND

Blackstone Valley

Brewing Supplies

407 Park Ave.

Woonsocket (401) 765-3830
Quality Produets and
Personalized Service!

SOUTH CAROLINA

Bet-Mar Liquid Hobby Shop
736-F St. Andrews Rd.
Columbia 29210

(803) 798-2033 or
1-800-882-7713
www.liguidhobby.com
*Unmatched Value, Service &
Quality Since 1968*

Florence Brew Shop

2912 Robert E. Lee Ave.
Timmonsville 1-800-667-6319
www.tlorencebrew.com

The newest, best-priced

shop around!

TENNESSEE

All Seasons Gardening &
Brewing Supply

3900 Hillshoro Pike, Ste. 16
Nashville 1-800-790-2188
Nashville’s Largest
Homebrew Supplier!

TEXAS

Austin Homebrew Supply

8023-B Burnet Rd.

Austin 1-800-890-BREW

(512) 467-8427
www.austinhomebrew.com

Free Shipping on orders over $60.00!

The Brew Stop

16460 Kuykendahl #140
Houston 77068

(281) 397-9411

Fax: (281) 397-8482
www.brewstop.com

Your complete brewing & wine-
making source!

DeFalco’s Home Wine
and Beer Supplies
8715 Stella Link
Houston 77025

(713) 668-9440

fax (713) 668-8856
www.defalcos.com
Check us out on-line!

The Empty Stein

5625 Third Strest

Katy 77493

(281) 391-9111

g-mail: sales@theemptystein.com
www.theemptystein.com

For all of your homebrewing
needs!

Foreman’s / The Home Brewery
3800 Colleyville Blvd.

(P.0. Box 308)

Colleyville

1-800-817-7369
www.homebrewerysupply.com
Top-quality Home Brewery
products. Check out our site.

Homebrew Headquariers

300 N. Coit Rd., Suite 134
Richardson 75080

(972) 234-4411

fax (972) 234-5005
www.homebrewhg.com

Dallas’ only home beer and wine
making supply store!

St. Patrick's of Texas

1828 Fleischer Drive

Austin

1-800-448-4224
www.stpats.com

World's largest homebrew
supply! Free 64 page catalog

The Winemaker Shop
5356 West Vickery Bivd.
Fort Worth

(817) 377-4488
brew@winemakershop.com
hitp://winemakershop.com
FREE catalog

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™™

ManorFest HomeBrewing
5852-A Washington Bivd.
Arlington 22205

(703) 536-8323
www.manorfest.com
“Waiting is the hardest part!”

Vintage Cellar

1340 South Main St.

Blacksburg 1-800-672-9463
www.vintagecellar.com
Ingredient kits with White Labs
Yeast, Belgian Ales & Glassware!
Complete line of brewing supplies.

Virginia Beach Homebrew
Hobbies

3700 Shore Dr., Suite #101
Virginia Beach 23455

(757) 318-7600
www._homebrewusa.com

Largest Selection of Beer & Wine
Making Supplies & Equipment in
Southeastern Virginia!

WASHINGTON

Bader Beer & Wine Supply, Inc.
711 Grand Blvd,

Vancouver, WA 98661
1-800-596-3610

Visit our Web site at
www.baderbrewing.com

The Beer Essentials

2624 South 112th St., #E-1
Lakewood 98499

(253) 581-4288 or
1-877-557-BREW (2739)
www.thebeeressentials.com
Mail order and secure on-line
ordering available

The Cellar Homebrew

Dept. BR

14411 Greenwood Ave. N.
Sealtle 98133

1-800-342-1871

FREE Catalog/Guidebook,

FAST Reliable Service, 30 Years!
Secure ordering online
www.cellar-homebrew.com

Larry's Brewing Supply
7405 S. 212th St., #103
Kent

1-800-441-2739
www.larrysbrewing.com
Products for Home and
Craft Brewers!

Mountain Homebrew

& Wine Supply

8520 122nd Ave. NE, B-6
Kirkland 98033

(425) 803-3996
www.mountainhomebrew.com
The Northwest's premier home
brewing & winemaking store!

Northwest Brewers Supply
316 Commercial Ave,
Anacortes 98221

(800) 460-7095
www.nwhrewers.com

All Your Brewing Needs
Since 1987

Rocky Top Homebrew & Beer
Emporium

3533 Mud Bay Rd. SW

Olympia 98502

(360) 956-9160
www.rockytopbrew.com

“We see things from a different
pint of brew.”

WISCONSIN

BrewCitySupplies.com

The Market Basket

14835 W. Lisbon Road
Brookfield 53005-1510
1-800-824-5562

Fax (262) 783-5203
www.BrewCitySupplies.com
Secure On-Line Catalog, Superb
Service, Superior Selection &
Unbeatable Prices

Homebrew Market

520 East Wisconsin Ave.
Appleton 54911

(920) 733-4294

or 1-800-261-BEER
www.homebrewmarket.com
Beer & Wine Supply Retail Store
and Mail-Order Specialists!

Life Tools Adventure Outfitter
930 Waube Lane

Green Bay 54304

(920) 339-8484
www.lifetoolsusa.com
Complete homebrew and wine
supplies

Visit the Homebrew

Directory online
at byo.com!
Click on
“Homebrew Supply
Directory.”

For details on listing your store in the Homebrew Directory, call (802) 362-3981.
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by THOMAS J. MILLER

HERE’'S THE THING

aboul grassrools movements: power-
ful, passionate, sometimes fanatical
people are always behind their suc-
cess. The pioneering brewers of eraft
beer needed (o have thick skin. They
needed it to combat the doubters, the
nay-sayers, the mass marketers, the
dubious bankers and investors. And, of
course, they've relied on countless stal-
wart allies to spread the good word
about good beer. These allies — call
them good beer evangelists — are a
breed of prophets that share, through
the written word, the spoken word,
and the drunken . . . or rather the
drinking experience . . . the true joys of
fine beer.

“I am always amazed at the level of
fear people hold for real beer,” says Sal
Emma, who converted to good beer
back in 1985, became a member of the
North American Guild of Beer Writers,
and has since written for many beer-
related publications. “I guess I see
mysell as the good shepherd. 1 hold
their hand and leadeth them to good
beor. It always gives me a thrill.”

It's a daunting job, but the beer
evangelists are just the people to do il.
Much like the twelve apostles, these
soldiers of great suds have seen the
“Lite.” Although in their case, they
have found it wanting — and now
serve the dark, the amber and the IPA,
Today, these modern pulpit pounders
continue their work for the good of
beer drinkers everywhere. You'll find
beer evangelists at the beer cooler con-
vincing people to try “something new”
or opening their big mouths wherever
people appear in doubt at the beer taps
at their local bar, You'll even find them
putting it down on paper.

“Ten to twelve years ago,” says
Bobby Bush — a freelance writer and
the 1998 Beer Drinker of the Year — “1
was in the midst of the same heer
awakening that many of my friends are
just experiencing today.” The evange-
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Praise the Brew

Spreading the word about good beer

lizing became a natural offshoot of his
enthusinsm, he says, adding, 1 derive
a lot of pleasure from my beer writing.
Over seven years | have published
more than 450 articles about beer.”
And there are the added perks, Bush
adds, like hobnobbing among the craft
brewing elite. He mentions Papazian,
Jackson and Hickenlooper with the
casual pride of a proven professional.
Similarly, beer evangelist Stan
Hieronymus of Realbeer.com and
Beertravelors.com says there is some-
thing special about reaching the widest
audience possible.

“That would be having (/54 Today
ask a couple of times for spots to run in
their Friday “Top 10" feature,” he says,
adding that pitching stories to larger
publications broadens his audience
and raises the impact of his work.

We all know the world is filled with
the uninitiated. So how do we get them
to grab that first bottle and put some
good beer in their mouth? Bush says
the culmination of his experience has

You'll find
beer evangelists
at the beer cooler
convincing people

to try “something new”

or opening their big

mouths wherever
people appear in
doubt at the

beer taps.

been holding a series of beer dinners at
local restaurants. Five beers paired
with five courses make for an illumi-
nating, educational evening, he says.
At the most recent event, thirty-five
participants had the chance to change
their beer-drinking habits forever. This
is something that can be done at home
as well, assuming you can find a good
cook to tap along with the good beer.

To Emma, homebrew is the first
line of offense to win converts to his
cause. He says that friends and family
can't get enough of his house bhrand
ESB, and recounts a charity golt tour-
nament for which he brewed an
Oktoberfest. His beer was right nexi fo
a standard light beer. At the end of the
day, the golfers had consumed as much
of his homebrew as they had the com-
mercial stufl.

Is being a beer evangelist some-
thing you are cut out to do? That
depends on the role you seek. Take a
guy like Mark Silva, who founded the
beer portal Realbeer.com, which gets
over 500,000 visits each month. It’s an
understatement when he says, *We've
had an impact on how people perceive,
undersiand and interact with beer.”

The average, aspiring beer evan-
gelist might ask tough questions like
these: Can I handle homebrewing three
or four times a month? Do [ really want
to hold homebrew parties and beer
dinners as often as possible? Would 1
enjoy spending my bar time sharing
the relative attributes of certain beers
with absolute strangers? Will 1 gladly
explore the endless, intricate lavors of
beers with crazy names like barley-
wine and chocolate stout? Do I dream
of vacations in places like Belgium,
London, Bavaria and the Pacific
Northwest? Answer “yes” to these
questions and — with deep conviction
— start evangelizing now! m

A version of this story originally ran in
the Dec./Jan. 2002/2003 issue of Great
Lakes Brewing News (Volume 7, No. 6).




HUGE Website —- www.morebeer.com

The World’s largest homebrew website!l Absolutely
Everything!™ for Home Brewing and Beer Dispensing.
Over 2000 products with photos, in-depth descriptions,
and tons of how-to information. Secure shopping cart
with online delivery tracking, and much more!

Absolutely Everything!  For Home Brewing

™ _ Absolutaly Evarything!™ Far Home Brawing
MoreBeer' New 80 Page Color Catalog Now Availabla

+ | Absolutely Everything! ™ For Wine Making

MO.rvene. New 32 Page Color Catalog Now Available
™ _ Absoiufsly Everything!™ For Caffee Roasting

MOfeCOﬁee. New 8 Page Color Catalog Now Available

995 Detroit Ave, Unit G, Concord, California 94518 Free Shipping On
1506 Columbia Ave, Suite 12, Riverside, California 92507 Orders Ol:fcrgs49l 1 - 8 0 0 - 5 5 9 = 7 9 6 4
ﬂ#;‘ Counter Customizable Brew Systems
asd Pressure
== L We manufacture 5,10,

‘ Normally ~ $64.90
On Sale! $54.90

| Offer Geod Til July 1, 2003
Enter coupon code AB3 10031 onbing to recene discount

= @ Grain Mills

8 > Non-Adjustable 39 .00
P 2 Adjustable *119.00
5 £* Adjustable 13.00

A

‘Change the Label’ Sem )
Faucet Handle
misnes e G Kegging Setup
T wags £ 180,00
[ g
Handheld Q& (,5\
pH Meters ' BB
H + 544,00
EH ; 64.00 L Brew Kettles
pH57600  Bench Top 9 gal 18800
H Meter 14 gal :145.00 _
e 28 gal $205.00
Wort Chillers -
3/8" Immersion *34.90 |
1/2" Immersion *58.00
Counterflow $109.00 sl %
Filtering Kits
Regular ¥39.00

Stainless Deluxe *65.00

o

Extra Filters *3.95 Stainless

Carboy Bags Drip Trays
T s s 7" wide 29.50
6.5 gal bag *24.95 13" wide *49.00
13" wibacksplash & drain *69.00

18" w/backsplash & drain *95.00

and 20 gallon sizes
with tons of options
available.

Starting at *895.00

Stainless Steel Conical Fermenters

We manufacture nine models of Fermenters,
Including temperature controlled versions.

ting=

otat R;.:L'u'l-;\ Arm
hanless. Lad
142" Full Fort 55 Valves
5499.00
Silicone Tubing

*2.50/1t

Food Grade Mag Drive Pump

I $129.90

Alpenroster

Save up to 65% on your coffee costs by roasting
at home. Green beans as low as *3.35/1b.

Please Call For Wholesale Inquiries

MoreBeer!™

. www.morebeer.com

Free Shipping with orders over $49  «

1-800-559-7964




Win a FREE Coopers Microbrewery Kit.Visit www.cascadiabrew.cor

MALT

EXTRACT

Brew ProbucCTS

J /

HIE

‘w B

ISO 9002 Certification

Congratulations to Dr. Tim Cooper in the

commissioning of the new Coopers Br ewary

Visit our website at www.cascadiabrew.com e

to take a tour of the world’s most technolog~ » y >
ically advanced, environmentally sound family- EI‘IVII"O
owned brewery and malt extract facility.

nmen;al Conservatlon

While you are there enter to win a FREE new

Coopers Microbrewery Kit. While not exactly

a scaled down version of the new Coopers

Brewery, you can make the same great beer!

We are giving away one FREE Coopers @ A

Microbrewery kit each week throughout the [N I SEZENY BREw PropucTs

month of May (just in time for Father’s Day!)



