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Froth isthe publication by Mark L. Roberts

of the Brewers of
Water constitutes 859%.-90% of beer. So 10%-15% of beer is the

Central Kentucky
(B.Q.CI.): a non-profit imﬁurtant part, ight? Actually, the rest of beer wouldn't happen
without water.

organization dedicated
to homebrewing,

Water has two main functions:
2o B.OCK. Officers

Primary Fermenter: 1. Itis an essentialy benign liquid that dilutes the other ingredients and

Mark Schentrup keeps you from having o use a fork fo consume your beer (by the
Secondary Fermenter: way brewing water is refemed 1o as liquor to distinguish it from water
Blll Caldwell used for deaning).
Tertiary 2. It contains a number of cisolved minerals in the fonm ofions (@&tons
Fermenter/Web and anions) which influence, encourage, discourage or im pair the
Master complex chemical reations which are necessary 10 produce beer.
Randy Alexander
Keeper Of The Cash: Actually, the disolved minerals and the chernical reactions they affect
Tony Aiken are two of the diiving forces detemining quality
Saibe
Paul Moss

Minerals influence flavor, aroma, color, head retention, danty, alcohol

content and stability.
How to contadt B.O.CK.

Brewers of Central
Kentucky
2300 Sullivan Lane
Frankfort, KY 4od&m
E-rnail randya@g=.net
Internet
http://hbd.org/bock

If your water tastes good, it can make good beer. But knowing
something about your water can help you improve your beer.

=soft wateris probably the most versatile, bhecause you can acld
brewing salts to mimic the waters of famous brewing capitals. By the
way, you should know that most of the major beer styles were a direct
result of brewers discovering what beers could best be macle using
the local water. The soft waters of Pilzen lead to the light and dean
Eilsner beers. The high bicarbonate water of Munich [ead to the
rewing) of dark, maJtlytrelagerE. The high sulfate content of the waters of
Burton-on-Trent resulted in the distictive Inclia Pale Ales.

To submit something
for Froth, call Paul at
Bgo-484-23490 or submit
by email to:
mosslanding@lyk.net

=0 what's in this dear liquid so vital to making beer?
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Water cont from pi

Hrst, there's probably chlonne it you are using a dty source. Free chionne can be removed by boiing.
But due o certain pervasive nasiies in water, most diies use chloramines, which can only be removed
through the use of an activated carbon filter. My birthday is in May and that would make a good present,
if you are interested.

If you are using well water, well, it may not be well. There is every possibility that it could contain nitrates
fromn fertilizers used in agricultural operations. Certain bactena find nitates very stimulating and convert
themn to nitites which can have a negative effect on fermentation at only 25 ppm (parts per million).

AS|DE--Someone is anal enough to count those litle parts. Everything related to water is expressed in
[la_har’[s per million (ppm) or mili@fmms per liter {mgd) which is the same thing.
e good, the bad and the ugly:

1. Caldum (CA+2). This is the one. Caldum reacts with phosphates in malt to addify the mash, which
Is necessary for ceatng an environment in which proteolytc (protein redudng) enzymes and diastatic
(starch reduding) enzymes work best. A reaction of caldum with phos phates releases hydrogen atoms
which lowers the pH.

(pH is the chemical symbol for the loganthm of the redprocal of hydn:u%en ion concenfration in gram
atoms perliter. Forexample, a pH of 5 indicates a concentration of 00001 gram atoms of hydnogen
ions in one liter of solution. Don't thank

me for that.) Chemistry iz a great science no-cne can doubt, and s

Bark to caldum-- Abhsences of caldum  [84vanage in brewing seems quite patent w the ordinary
would resultin precipitaion of oxalate practical brewer; although 1 confess 1 am notso

salts causing haze and gushing. In enraptured by the science myseli” in respect o brewing,
sparge water, caldurm inhibits color inasmuch as 1 am quite satisiied that with any pure spring

increase, decreases pickup oftanning  fyaier, Jmmaterial whether it is Burton water or (rom any
and helps improve exfraction. In boil it

helps protein coagulation. In the

other part of England, and being supplied with the best
fementer, it helps build stong yeast materials in malt, and the best East Kent Hops, {or Pale

Ale, 1 should be (ullyzatizsiied thatl should not need the
aid of a chemisL
Ideal caldurm concenfration is 50-100 -James Herbert, The A of Bewing, 1871

PpIm.

2. Sulfate (504-2). Sulfate draws increased bittemess from hops and contibutes o dryness of the
beer. Itcan be a source of sulfur if the yeastis given opporunity to produce hydrogen sulfice. In
excess of 450-500 ppm it promotes harsh bitlemess.

bones, so 1o speak.

3. Magnesium {Mdg+2}. Like calcdum, hut to a lesser de%ree. Malt containg magnesium. Total
rmagnesium should remain under 30 ppm. Inexcess of that, it contibutes a sourfitter Salty sensation.

4. Chlonde (CI-1). This ion conftibutes a fullhess of flavor, accentuating the malt. Its effects become
evident at 200-250 ppm.

5. Sodium (Ma+1). Mo real positve confibution, although in conjucton with chlorice, it does accentuate
the malt lavor. Above 150 ppmit gives a salty flavor and contibutes to high blood pressure (ok, so |
added that).

6. Carbonate (C03-2). This ion inhibits oucal chemical reactions. Itis the anti-mater to caldum. [tis
alkaline. It lowers malt yields, increases color, confiibutes harshness by extractng tannins. A beer with a
high pH is unstable and more prone to infection by spoilage organism. Above 50 ppm is where it
starts causing frouble. However, you can counteract the efiects of bicarbonate by using dark malts,
which increase addity. If your water is over 200 ppm bicarbonate, make only dark beers.
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Water cont from p2

7. Bicarbonate 2(HCO3-1). By combining with carbon dioxicle and water, bicarbonate has twice the
Ic:uuf'ren'n%E foarbonate (butitis good for an upset stomach). Though more strongly alkaline than
carbonate, itis less stable and can be predpitated out by boiling and asrating. Bicarbonate is known as
"ternporary hardness "

In supporting roles are:

Inon--above .05 ppm gives a, well, iron taste to beer.

Copper-10 ppm kils yeast. Commerdal brewers passivate copper ketiies with a weak acid solution.
Silicate--Doesn't affect beer but does produce a scale on the sides of commerdial brewing vessels.
Zinc--While essential to yeast, over 2 ppm adds a metalic taste.

Manganese.

=0 here's what you need o know: What are the minerals in your water? Is your water particulany high in
certain ions? How can you make the bestuse of your water? And finally, how can you adjust your water
to imitate the famous brewing waters so that your beer can be as dose 1o style as possible?

As far as your water goes, you have to get an analysis. Your local water supplier should be able to
provide you with one.

Fankforts water is not that great, unless you plan on making dark beers. Here's why. Itis relatively low
in calcum (13.4 ppm) and high in the dreacded bicarbonates (50 ppm) which actually makes it alkaline
(7.2 pH). Itis average hard--140. The relatively low amounts of most minerals would make it soft were it
not for the bicarbonates. Luckily, bicarbonate can be boiled out or adjusted with gy psum.

To adjust your water, simply take the ions present and acd bre wingj salts untl you approach the perfect
water. Here are the brewing salts and the ppm a gram of each adds 1o your water.

1. CaS04, caldurn sulfate, or gypsum. 1 gram increases caldum 12 ppm and sulfate 30 ppm.
2. CaCl2, caldumn chionde. 1 %eram increases caldum 14 ppm and chionde 26 ppm.
3. Mg=04, magnesium sulfate, or epsom salt. 1 gram increases magnesium 5 ppm and sulfate 21

pam.
4. MaCl, sodiumn chloncle, or fable salt. 1 gram increases sodium 21 ppm and chionde 32 ;gjm
5. CaCO3, calcum carbonate, or chalk. 1 gram increases caldum 21 ppm and carbonate 32 ppm.

If hardness is low 30 ajp m and pH nomal (7}, then you can brew any style.If hardness higher(100
Bpmj, but pH nomnal (7}, then you won't be able to brew a fue pilsner, but you can brew the dryer
ortmunder style and IP As If hardness is higher sfill (150-250) and pHis high (7.2}, you need o
pre-boil water 1o predpitate the bicarbonates andibr add gypsum. Or use the mosttime honored
method of addifying your mash--the addition of toasted or roasted malts. Oh those lovely dark beers. If
hardness is 250 ppm or higher and pH is 7.5, then you need another source of water for brewing.

Home-Brewing Phase Comes To Long-Overdue Conclusion

BEETHEL FARE, PA- Local resident Randy Palz's two-year home-brewing phase finally came to its
long-overdue condusion Tuesday. "Thank God, its overat last," said Andrea Longo, ginfiiend of the
33-year-old beer afidonado. "Every few weeks, he'd make a big production about his latest 'Paltz's
Signature Brew .’ It all tasted the same-like really thick, shitty beer.” Riend Tim Traschel also expressed
relief, saying, "MNow | can actually go to his house and bring some Michelob without

getling a lecture about the low guality of hops in commerdal beers "







