Managing Water Chemistry
in the

Beaver Lake Water District

Salt, Pepper & Lemon




Agenda

* Beaver Water District water

* Water report

 What is pH and why does it matter

e Residual Alkalinity — WTF?

 What Beer Styles does our water favor?
* Water adjustment ideas

* Questions and Answers Bullshit
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Beaver Water District
The 2nd Best Water in the World for Home Brewing?

Burton

Dortmund 230 15 40 330 130 20
Dublin 120 4 12 55 19 170
Edinburgh 100 20 55 140 50 285
London 70 6 15 40 38 166
Munich 77 17 4 18 8 295
Pilsen 7 2 2 8 6 16
Vienna 75 15 10 60 15 225
BWD 26 2 7 24 6 53
General 50 - 150 10 - 30 0-150 50 - 350 0-250 Lower is Better

Recommendations
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https://www.bwdh20.org/regulatory-compliance/

Finished Water Quality Results

January 11, 2022

Alkalinity, Bicarbonate (as CaC03)

Alkalinity, Carbonate (as CaC03)

Alkalinity, Total (as CaC03)
Calcium (as CaC03)
Calcium (as Ca)

Chloride

Chlorine, Total

Conductivity

Hardness (as CaC03)

Iron

Magnesium (Mg)

pH

Sulfate

Total Dissolved Solids (TDS)
Total Organic Carbon (TOC)

Turbidity

44 mg/L

0 mg/L

44 mg/L
58 mg/L
23.2 mg/L
7.0 mg/L
1.47 mg/L
178 pS/cm
66 ma/L
<0.01 mg/L
1.9 mg/L
8.59

26.0 mg/L
111 mg/L
1.92 mg/L

0.06 NTU

What is What in a Water Report?

Assuming water is clean, really just five things matter:

*Hardness (Calcium + Magnesium)

o _ pH and Flavor
* Alkalinity (mostly Bicarbonate)

*Chloride
*Sulfate Flavor

*Sodium

Common approach to managing water:

1. Get the pH of the mash into optimum range

2. Add other minerals as necessary to adjust flavor
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Water, pH, and Alkalinity

e Water naturally disassociates:

H,O <> H'+ OH

e Carbon dioxide from atmosphere dissolves in water, creating acidity:

H,0+CO, = H*+HCO,

e Water flows over limestone, creating alkalinity:

!"’
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The pH Scale

* It is measurement of the acidity (how many H* are in solution)

Soda

Blood

=

0
|

{—— Acidic | Basic

/

Battery Acid

‘\

\

Lemon Juice Coffee

Note:

Neutral

‘\

Ammonia

Baking Soda

14

Drain Cleaner

Alkalinity is a measure of how strongly water resists acidification
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Why Care About pH?
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* Like temperature, pH affects
mash enzyme performance

* Practically no impact at the
homebrewing level

* Let InBev worry...
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Mash pH Sets Up Beer pH

mash wort boil fermentation beer
5.5 I
5.0
‘ Lagers
4.5

4.0 q

Ales

=3

pH mash wort boil fermentation beer
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And Beer pH Influences Flavor Perceptions...

* “Every beer recipe has an ideal pH, where its flavors are best
expressed” - John Palmer, 2014 NHC

* Think about adding a squeeze of lemon or a pinch of salt or
some freshly ground black pepper to your food

e General guidelines:

e Lower pH creates perception of crispness (lagers, light colored beer)
* Higher pH creates perception of fullness (stouts, porters, darker beers) !
o FI.:?:‘I.UB e
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What Happens in a Mash with Distilled Water

Dark Malts + Pale Malts +
Distilled Water Distilled Water
I I I Optimum I I
| | | |

4.0 4.5 5.0 5.5 6.0

pH
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What Happens in a Mash with Ground Water

Alkalinity

Resists pH Drop >< Lowers pH H*

{}

Phosphates + Ca**

{}

Malts + Ground
Water

I Optimum I
1

4.0

4.5

5.0 5.5

pH
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Residual Alkalinity

 Amount of alkalinity that remains in the water after the reaction with
H* generated from the mash

e Residual alkalinity can be negative (excess H*)
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When do We want Low RA?

Alkalinity

Low > < Lowers pH

=)

Phosphates + Ca**

{}

Pale Malts

I Optimum I
1
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5.0 5.5

pH
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When do We want High RA?
ST >

ﬁ

Phosphates + Ca**

I I I | Optimum || I
| I I 1

4.0 4.5 5.0 5.5 6.0

pH




Still there?

What Kinds of Beers
are Suited to the
BWD?




Calculating Residual Alkalinity for the BWD

RA = Total Alkalinity -

RA

53 -

-

—

26

1.4

+

Ca (ppm) , Mg (ppm)

—

"Seasonally, 20 to 50

1.4

1.7
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Residual Alkalinity Recommendations

Helles, Pils, Blonde

Weizen, Wit
Kolsch,Tripel

APA, Saison, IPA,
DIPA

O’fest, Maibock, Dubbel,
ESB, Barleywine

English Brown
Brown Porter

American Brown
Dunkel

Bock,Oatmeal Stout, Baltic
Porter, Doppelbock

0 50 100

Residual Alkalinity

Imperial Stout, Dark Strong Ale,
Old Ale

150

200

01‘
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So Now What?

| just wanna brew some beer...
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“If you don't know where you are going,
you'll end up someplace else.”

Water Guidelines by Style  "egsen

e 834 & M
Brew Style <  Step 1: Select Style
Step 1: Select Style 1C. Premium American Change
nggested Mineral Ranges for the Style
Calcium (ppm) 50-75
Step 2: Source Water Data
Enter Source Water Profile Magnesium (ppm) 0-30
Step 3: Residual Alkalinity Target Alkalinity as CaCO3 0-40
Enter your target RA and the water volume to be
WIOJUM‘;dL“ - [ R Sulfate (ppm) 50-150
Step 4: Source Water Dilution Chloride (ppm) 50-100
Dilute source water with distilled water.
Sodium (ppm) <100
PALMER BREV‘V"YQG Step : Salt Additions . e
[ . Residual Alkalinit -)60-0
?PLHT'P?.SJ Ihic' IE‘ Add various salt to boost ion levels. ° y )
e ¢ R WAk Buen Brrren A Color (SRM) 5e6
a ~olor -
4 ACID Step 6: Acid Additions
Suggested Acid Additions to help reach your RA
Target.
= Step 7: Adjusted Water Results
Compare your results to the suggested ranges for
the style.
@ Step 8: Sparge Water Acidification
Optional: If sparge water is being treated




You can’t always add what you want...

Calcium Chloride  Sodium  Sulfate Magnesium
Calcium Chloride 72 127
Gypsum 61 147
Epsom Salt 103 26
Table Salt 160 104
Baking Soda 72
Pickling Lime 143
Chalk (Calcium Carbonate) Not recommended
Lactic Acid (88%) Reduces RA by about 95
Phosphoric Acid (10%) Reduces RA by about 13
Acid Malt 1% in grain bill reduces RA by about 20
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Water Adjustment ldeas - |PA
IS [ ey T T B T T

Starting 7 6 26
Target 0-30 <100 <100 100 - 400 40 - 120

Calcium Sulfate (Gypsum) 10 grams, to boil kettle
Magnesium Sulfate (Epsom Salts) 5 grams, to boil Kettle
23 350
Finish 126 X 6 7 266 53 33

010
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Water Adjustment Ideas — Blond Ale
I 7 [ T T ity | RA (Mash) _
53

Starting

Target 50-100 0-30 <100 50 - 100 0-80

Calcium Chloride 4 grams in mash

Magnesium Sulfate (Epsom salts) 6 grams in mash

Finish 67 24 7 79 115 44 -50

FLPSCLUB




Water Adjustment |deas — Imperial Stout
IS [ ey T T B T T

Starting 53

Target 0-30 <100 120 - 200

Calcium Chloride 3 grams in mash

Calcium Sulfate (Gypsum) 2 grams in mash

Baking Soda (Sodium Bicarbonate) 7 grams in mash

Finish 69 2 72 55 72 254 181

01‘
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Water Adjustment ldeas — Czech Pi\s
T

Starting 7 6 26 53 33
Target 2 2 6 8 16 -60

Dilute water 67% distilled / 33% BWD
Lactic Acid 2.5 gram in mash
Finish 9 1 2 2 9 16 -55

.1‘

FLPSCLUB




Water Calculators

.| Bru’n Water

Linkto Bru'n

ter website for updates and to donate

Hover cursor over cells  red comer marks to display helpful information

Water Profile Calculator (advanced)

2l
: r
al®ini s ©aCOo3

Water Adjustment Summary
Amber Balanced Caloium (ppm) | Msanesium (pprmi| Sodium (ppmi | Sultate ppm) | Chloride (ppmi E‘Tp";:;a‘e
Existing Water Profile % 2 7 2 7 7
Mashing Water Profile % 2 7 2 7 7
Recommended Ranges 40 to 150 Oto 30 0to 150 0to 350 0to 100 as nesded
-~
; Mash Parameters N
Bateh Valume (liers] Hardness (ppm a= CaCCs)
Estimated Mash gH Alialinity [ppm as CaCl
Total Mazh g Ul 1Y | 3.0 Total Sparge Water VallLl | [T
. Additions I | t&(u [ oo
yeh‘rater Additions Sparge W
5 Minerals rams) i user input
; C ¢ Lo calculated data
+ | Gypsum [CaS0, x 2H,00 A ) 0.0
Calcium Chioride (CaCl,) 0.0 T G
Epsom Salt (MgS0 , » 7TH,0) 0.0 volume unit
Magnesium Chloride (MgCl, ) 0.0
Canning Salt (NaCl) 0.0 simple water tist
> |Baking Soda (NaHCO,) 0.0 Not Re G
> [Chalk (CaCO;) 0.0 Not Ret o
4 |Pickling Lime (Ca(OH;) 0.0 Not Ret
Acids

Palmer's Brewing Water Adjustment App Version 4.0 (Liters, EBC)

A Hide Source Water:

Water report: Full v

Calcium: 26 mg/ ~|ca?
Magnesium: 2 mah ~ | mg?
Sodium: 5 mg/l |~ | Na®
Chloride: 7 men |~ | c

Sulfate: 21 mef! MEYS

Alkalinity As:

) Bicarbonar

OJ A\kah"ity ?‘\
T grewet”

ond

A hide report

Mineral Levels in mg/l (ppm): ion balance
mEq/I
cations (+) anions (-)
ca*? Mg*2 Na* o 5047 HCO3" co3*
26.0 20 6.0 7.0 210 65.175 0.300 0.01
A lessd

ppm as CaCO3 pcoz €aCO3
GH GH, GH Alkalinity RA pH atm ppm
731 19.2 53.9 56.0 36.3 ‘ 80 ‘ 0.00070 | 0.0

5 User Input by John Palmer All Rights Reserved 2015 ion balance (%
Menu " . -
i Units are grams, Liters and milliliters. Water B analysis mix H
opton 6T e T3] camm Mash Made Easy V_11.30 Metric©
Calc. ) mgl 24 g mg/! By: MashRite LLC (All Rights Reserved) 12/29/2021
Output ) gl 50 Na mg/ - ’
Note: Estimated Beer Color (EBC) ranges are a rough estimate at best. 0 mal 250 | 5045 mgt Place Your Recipe's | Prefidjusiment Mash 200.0 Mash Water 125.0 Mash Water 9.0
. Name Here Water Alkalinity (mg/L} = Ca++(mglL) = Mg++ [mg/L) =
0 mg/l 8.0 Cimg/l
" mgl 103.7 | HCO3 mgt Buffering
Step 1: Choose the desired beer style from the list to see recommended mineral ranges. L opm CaC03|_ B6.0 | CacO3 myil ] B T T Caloulated  Coefiicien
ity - e Grain Bill Grains EBC  Grains Quantity —_— DI Mash pH rains BaleulaEd N Manual
3 alinit 58 |as CaCO3 [ | cl PIOP iames I Deseriptions] Cotor 0 Calculated DI\ emige | POStMineral nual
" Style: H 1B. Standard American | - Mash pH Additions Mash pH  Override
inge so far| 0.07|pH (based on base water and Swaen Pilsner 37 5.44 57 6.35
Suggested -
Water Mineral| Calcium agnesium | Alkalinity Sulfgte Chloride Sodium Residual Color (EBC);e malt weight
Ranges for a (ppf Alkalinity 24 | total grist weight
the Style 24 | mash thickness
5 0 |
{ppm} 50-60 0-30 0-40 0-50 <100 (-)60-0 48
or based mash pH estimation
Step 2: Enter Source Water Prglie. (Chooge | 26 SRM a S a e a
P 15 % estimated DI mash pH[ 5
w - Grists Total MaltsiGrains/Sugars & Non-fermentables Weight (Kgs.) = 5.44 ~Pre AcidiBase Addition Mash pH = §.35
Source Water| Calcium Sodium Water pH Sugars & Non-Fermentables Weight (Kgs.) = 0 Desired Target Mash pH @ 20 C. = 5.40
Data {ppm} (ppm} CaCo3 (ppm) (ppm) (ppm}) Mcid Malts Effective % Lactic Acid (3% Typ. 3.00% 88% Lactic (mL) = 13.39
(ppm) 0 0 50 20 6 6 8.4 Actual Grist Buffer Multiplier (0,60 to 1.00) 0.78 10% Phos (mL)= 140.59 ’astehl;c:‘nn(\rm I:r;n’:f:t.lkid al;\d
- % of Kolbach predicted pH shift for Ca & Mg = 50.0% Boid Malt [g) = 47447 B ;m“"';;n"
source Data oo | ;?;{mgufaﬂ Sgl’:i;ar?dm st EBC | Est. £8BC Kolbach Cat+ and Mg+ pH Shift Multiplier = 0.50 Citric Acid (g) = 1213 achieve the target Mash pH®=
Diagnostics e alimity oride (Low) (High) Kolbach divisors assigned by the Multiplier = cr=7 8 Mg=14 CRS/AMS mL] 4194
as Caco3 Ratio
Baking Soda (g) = *Select one base and enter it as a
0.3 1.6 50 3.3 18 36 Key CaloH2 (g)= Mineral Addition (Top Right)
Drop Down User Input User Input Desired Target Knockout pH (Post Boil & Cooling) = 5.20
Step 3: Enter a Target Residual Alkalinity Value, based on Step 1, and the volume of water Calculated Output Text Mash pH Target Suggested To Achieve Knockout Target = 532
you are trying to adjust. e = 0 Gap Suggested Grist e
— — ill Gap {mm} = . Buffer Multiplier = -
Mash Alkalinity | Additional Target RA | Targei RA
Water 1o be Alkalinity Esi. EBC Esi. EBC
Alkalinity Volume (L Reduced Needed (Low), (High)
0 1.00 50 o 7 16

EZ Water Calculator Spreadsheet 3.0 - METRIC
. E

H. Sudi <

el e e eify fonefon, i epersdobreterce Safket
cach,

Mash Water Mineral Additions,

caciz Table or
Gypsum Epsom Salt . Baking Soda  Slaked Lime
Prills/Crystal at Pickling Salt
(cas04) 75.5Percent  MOTO4 INaCl} (N=HER3) CaloHZ
Grams Grams Grams Grams. Grams. Grams.
0.00 0.00 0.00 0.00 0.00 0.00
‘Sparge Water Mineral Additions.
Gypsum . ”:zc‘zm , Epsomsat sze “5'a|| Baking Soda  Slaked Lime
wills/Crystal at ickling
(Cas04) 78 B Decnant MgSO4} - {NaHCO3) cafoHj2
0.00 0.00 0.00 N/A N/A
MashWater  Sparge Water  Total Batch  Water To Grist e B
(Liters) (Liters) Wt (Lsier=) || et Ly || Pciied Grist =D
mEalKn & mEaikn o
s 34 61.7 6.19 153.29
Finished Batch Mineralization
Magnesium  Total Hardness
Chioride mg/L) ~ Sulfate [mgil) ~ Sodium [mgil) Calcium (mgiL) = e
80.0 245.0 100.0 125.0 9.0 349.2
Cooled pastboi  EStimated  Efiective Cat+  Mash 20 Caand Mg Alkalinity
volume (Liters)  Batch Golor and Mg++ Alkalinity induced pH induced pH
FRe mEn's mEa's Shift Shift
246 6.9 -31.813 134.683 -0.393 +1.028

NOTE: If using CRS/AMS to adj. Mash pH set to “Yes" to account for CI & S04 CRS/AMS =No



In Closing...

Gelf Brewing tips are like aspirin. One may do you good, but if you
swallow the whole bottle you will be lucky to survive.

- Harvey Penick

¥
Harvey Penick
Oct. 23, 1904 - Apr. 2, 1995 :

2002
World Golf Hall of Fame

g 4
ald B Meredeith - 1972
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The Beer Tonight

Starting

Target 50-75 0-30 <100 50-100 50-150 80-150 120 - 200
Control 14 2 4 4 15 26 15
Adjusted 67 8 62 80 99 118 66
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Cheers |
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