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The Milwaukee Water Works (MWW) is a division of the
Milwaukee Department of Public Works and is publicly owned

Utility is self supported from the water rates, not taxes. In2014
the MWW made a $12.4 million payment in lieu of taxes to
reduce the city tax rate. Since 1993 MWW has invested $459
million in its treatment plants, water mains and booster
stations.

Elm Wauwatosa

MWW operates two treatment plants, Linnwood Ave.and
Howard Ave.

I MWW Wholesale Customers
B MWW Retail Customers
liot drawm 1o sca'e

Treat 29.9 billion gallons of water per year, with average
pumpage of 103 million gallons



SRESRE I R

i

Linwood Purification Plant



Milwaukee Water Works Drinking Water Treatment Process

e Coagulation

8 Chlorine Disinfection

From Lake Michigan
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() Ozore Disinfection

(I"0zone Disinfection Ozone gas is bubbled
through the incoming lake water. Ozone
destroys disease-causing microorganisms
including Giardia and Cryptosporidium, controls
taste and odor, and reduces the formation of
chlorinated disinfection byproducts.

®Coagulation and Flocculation Aluminum sulfate
is added to the water to neutralize the charge on
microscopic particles in the water. The water is
then gently mixed to encourage the suspended
particles to stick together to form floe.

@ Sedimentation Sedimentation is the process in
which the floe settles out and is removed from
the water.

8  Flocculation

8  Sedimentation

© Biologically Active Filtration The water is slowly
filtered through 24" of ant hracite coal and 12" of
crushed sand to remove very small particles.

® Chlorine Disinfection After filtration, chlorine is
added as a secondary disinfectant. This
provides extra protect ion from potent ially
harmful microorganisms.

® Fluoridation Fluoride, when administered at low
levels, is proven to help prevent tooth decay.

(J) Clearwell Storage Treated water is stored in
deep underground tanks and pumped as
needed through the distribution system.

O Filtration

0  Fluoridation

To Distribution System

G ClearwellStorage 9 Corrosion Control
@ Chloramine Protection

® Corrosion Control Aphosphorous compound is
added to help control corrosion of pipes. This
helps prevent lead and copper from leaching
from plumbing into the water.

® Chloramine Protection Ammonia changes the

chlorine to chloramine, a disinfect ant that
maintains bacteriological protection in the
distribution system.

The Milwaukee Water Works is a member of the
American Water Works Association, the Associatio
of Metropolitan Water Agencies, the Water Research

Foundation, and the Wisconsin Water Association









Alkalinity

Hardness, fotal
Hardness, Calcium
Hardness, Magnesium

Calcium

Magnesium

Sodium
Chloride
Sulfate
Chlorine
Conductivity
Fluoride

lron

PH
Potassium

Temperature

103 mg/L as CaCos,
135 mg/L
89 mg/L
46 mg/L
34mg/L
12mg/L
92.45mg/L
14.7 mg/L
26.5mg/L
1.54mg/L
308 uS/cm
0.58 mg/L
0.123mg/L
7.64
1.4mg/L
47 .3°F

97 - 116 mg/L
131 - 152mg/L
86 -96mg/L

45 -56 mg/L

34 -34mg/L
12-12mg/L

9.30 - 9.60 mg/L
Maximum 21.5mg/L
Maximum 27.0mg/L
1.30-1.84mg/L

288 - 353 uS/cm
0.09 - 0.73mg/L
0.119-0.126 mg/L
7.38-7.79
1.4-1.4mg/L
36.3°F —72.1°F
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Hard water contains more calc X
water favors hops, many of the classic IPAs used
lowest alkalinity water is used in Czech Pils.» R

Calcium salts can lower mash pH and improve enzyme activity, can also improve yeas’r flocculation .
and diacetyl reduction. ¢

Hard waters are also better buffers, resisting acid’s impact on pH. Hard water can have pH over 8, soft
water can be near 6. Yeast enzymes are most active at pH 5.2 to 5.5.b.¢

Harder, more alkaline water and those higher in chloride can produce a richer mouthfeel. Softer, more
acidic water a lighter, crisper beer. b.c

Carbonates can result in less fermentable wort, unacceptable wort colors and difficulty sparging,
proteins and tannins do not separate well in hot and cold breaks ¢
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Potassium is naturally hig n mal
have this if malt potassium is highe =

Silica also occurs in malt husks. High levels can cause slow runoff and haze in beer. Can cc
calcium and magnesium to produce heavy scale in brewing equipment. ¢

Sodium can round out flavor, enhancing malt sweetness, too much sodium can taste sour and
astringent.c
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Wo’rerc e
Increased sodlum can Feo to sour or

Loss of calcium salts leads to higher mash pH, and decreased enyme a
detfrimental to flocculation and diacetyl production.

Required additions of calcium salts to correct for the softener require knowledge of the starfing water
profile, which most home brewers using ground water and softeners might not have.

Hardness, Total Alkalinity, Calcium Chloride
Carbonate

Colgate (ground) <4]ab

Softened 246
(calculated)
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Hardness, Total Alkalinity, Calcium Chloride
Carbonate

. Milwaukee 103

Menomonee Falls 155 110 44 13 34a 15 37

(MWW supplied)
Colgate (ground) 413 292 65 71 <41d 119 54
New Berlin (Willow 420 338 102 47 <41d 48 45

Creek) (ground)

New Berlin (Hillcrest 540 440 120 69 <41d 237 46
Dr) (ground)

Waukegan 136 105 37 13 e 20 24
(Municipal)

lce Mountain 139 98 38 12 20¢ 21 27
(Bofttled)

Distilled (Grocery) 3.8 8 0.7 0.6 0 .8 7

Mequon

Mequon
(Softened)

Mequon (RO)
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In the Milwaukee cr_eo the treatment processes c

Amorphic runs through a particulate filter, carbon filter Ohd then make salt ad diti
that they try to make water profiles that don’t exist anywhere to get the flavors and i mouT eel
they want. Also stated they don’t need to use reverse osmosis like they would if they were in the
western suburbs. b

Gathering Place removes the water ions to build water that matches traditional European water. €

Third Space runs through a carbon filter, adjusts pH and makes minor salt additions. Kevin Wright
said that Milwaukee water is great for making beer.

Vennture Brewing runs through a carbon filter, adjusts pH and makes minor salt additions. Siprion
McConico said they don’t do a lot overall.
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Alkalinity, Calcium Chloride
Carbonate

Milwaukee 103

Gypsum (CaSO,) 179 - 209 - - - 500
Table Salt (NaCl) 0g - - - - - -

Epsom Salt (MgSQO,) 9.49 - - 49 - -

Calcium Chloride 0.2g - 3 - - 5 -

(CaCly)

BakingSoda 279 101 - - 38 - -

(NaHCO;)

Chalk (CaCOs) 2.8¢g 89 60 - - - -
721

Total
Target Profile

Difference



Alkalinity, Calcium Chloride
Carbonate

Milwaukee 103

Gypsum (CaSO,) 1.0g - 12 - - - 29
Table Salt (NaCl) 0g - - - - - -

Epsom Salt (MgSO,) 0g - - - - -

Calcium Chloride 0.2g - 3 - - 5 -

(CaCly)

BakingSoda 0g - - - - - -

(NaHCO,)

Chalk (CaCQO,) 3.19 98 65 - s . -
6

Total
Target Profile

Difference



Alkalinity, Calcium Chloride
Carbonate

Milwaukee 103

Gypsum (CaSO,) 0g - 0 = . - 0
Table Salt (NaCl) 0g - - - 0 0 -

Epsom Salt (MgSQOy,) 0g - - 0 = - 0

Calcium Chloride 0g - 0 - - 0 -
(CaCly)

BakingSoda 0.1g 4 - - 2 - ;
(NaHCO,)

Chalk (CaCQO,) 2.59 83 56 - = . -

Total
Target Profile

Difference



Alkalinity, Calcium Chloride
Carbonate

Milwaukee 103

Gypsum (CaSO,) 0g - - = - - i
Table Salt (NaCl) 0g - - - - - -
Epsom Salt (MgSQOy,) 0g - - = . - ;

Calcium Chloride 0g - - - - . -
(CaCly)

BakingSoda 0g - - - - - -
(NaHCO;)

Chalk (CaCOy)

Total

Target Profile

Difference



Milwaukee has around 66,000 lead service laterals to re :
far c. Lead is controlled through use of orthophosphate. Orthophosphate

pipes. d This can also coat brewing equipment. Despite the number of lead services in Milwau
lead poisoning is from paint chips.

PFAS, the forever chemicals. Milwaukee has detected PFOS, PFOA as well as a few other compounds at
very low levels, ~2 ng/L. This is well below the state of Wisconsin PFAS limits of 70 ng/L for either
PFOs, PFOA or the total of both. € These limits will be changing in the future. Milwaukee very actively
monitors PFAS.

Microplastics, very small plastic fragements, have been found in beer. A study found between 4 and 14
particles of plastic per liter in 12 different beers from breweries using Great Lakes water. The sarhe
study found the average seafood consumer ingests about 11,000 particles of plastic a year. |
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SF Analytlcal in New Ber1|n 262) 754-
Northern Lake Service in Waukesha (262) 547 3406
Wisconsin State Lab of Hygiene (262) 547-3406
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