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History of Brewing

• Sumeria (4000 BC) Sikaru
• Egypt (3000 BC) Zythum
• India (2000 BC) Sura
• China (2000 BC) Kiu
• Sumerian beer recipe

• 3000 BC
• Resembled liquid bread:

• Barley and emmer
• Spices / fruits
• No hops

• Safe, nutritious, and exhilarating beverage

Man has been making beer since the dawn of civilization. Where grain was grown, beer 
was made



Definition of Beer

AN ALCOHOLIC BEVERAGE
PRODUCED BY THE

FERMENTATION OF SUGAR-RICH
EXTRACTS DERIVED FROM
CEREAL GRAINS OR OTHER

STARCHY MATERIALS.



Domestic Beer

Beer from the good ole USA



Craft Brewers

• A craft brewer is a small and independent brewer
• Innovation. Craft brewers interpret historic styles with unique twists and develop 

new styles that have no precedent
• Craft beer is generally made with traditional ingredients like malted barley; 

interesting and sometimes non-traditional ingredients are often added for 
distinctiveness

• Craft brewers tend to be very involved in their communities through philanthropy, 
product donations, volunteerism and sponsorship of events

• Craft brewers have distinctive, individualistic approaches to connecting with their 
customers

• Craft brewers maintain integrity by what they brew and their general 
independence, free from a substantial interest by a non-craft brewer



Import Beer

Made almost anywhere but Canada or the USA



Beer Statistics









Statistics By State



Terms
• Yeast - During the fermentation process, yeast converts the natural malt sugars into      

alcohol and carbon dioxide gas
• Hops - the flowers (also called seed cones or strobiles) of the hop plant Humulus

lupulus. They are used primarily as a bittering, flavoring, and stability agent 
in beer, to which, in addition to bitterness, they impart floral, fruity, or citrus 
flavors and aromas

• Wort - The bittersweet sugar solution obtained by mashing the malt and boiling in 
the hops, which becomes beer through fermentation

• Trub - Wort particles resulting from the precipitation of proteins, hop oils 
and tannins during the boiling and cooling stages of brewing

• Grist - Ground malt and grains ready for mashing
• Lautering - The process of separating the sweet wort (pre-boil) from the spent grains 

in a lauter tun or with other straining apparatus
• Malt - Processed barley that has been steeped in water, germinated and later dried in 

kilns for the purpose of stopping the germination and converting the insoluble 
starch in barley to the soluble substances and sugars in malt

• BBLS – beer barrels =  31 gals



Brewing Process

• Step 1: Malting
• Step 2: Milling 
• Step 3: Mashing
• Step 4: Lautering
• Step 5: The boil
• Step 6: Fermentation
• Step 7: Conditioning
• Step 8: Filtration 
• Step 9: Packaging



Malting
• The conversion of

carbohydrates to 
dextrin and maltose 
takes place in three 
steps

• Soaking known 
as steeping

• Germination to 
sprout

• Heating or kilning



Milling
• Beginning in the brew house, different types of 

malt are crushed together to break up the grain 
kernels to extract fermentable sugars to produce 
a milled product called grist

• The malt is mixed with water to complete the 
conversion of starches to sugar. The grain is 
milled to create the proper consistency to the 
malt

• This crucially important step can make or break a 
beer before it has even begun



Mashing
• Once the grain has been milled, it is 

added to a large vessel called the mash 
tun and mixed with hot water to form the 
mash

• The heat from the water (referred to as 
liquor in breweries) activates the 
enzymes within the barley. Enzymes 
convert the starches released during the 
malting stage, into sugars that can be 
fermented



Lautering
• To begin the lautering process, the 

liquid containing the sugar extracted 
during mashing is separated from the 
grains. It is then generally termed as 
wort and is transferred to a vessel with 
a false-bottom called a lauter tun, 
where wort is drained away from the 
hulls and barley grist

• Water is added during lautering to 
extract even more of the fermentable 
sugars from the grain. This is known 
as sparging



Boil/Hops

Wort is collected in a vessel called a kettle, where it is 
brought to a controlled boil before the hops are added. 
Hops are added during this stage for flavor and aroma 
to balance the sweetness of the malt



Fermentation
To start the fermentation, yeast is 
added during the filling of the 
vessel. Yeast converts the sugary 
wort into beer by producing 
alcohol, a wide range of flavors, 
and carbon dioxide (used later in 
the process to give the beer its 
sparkle).



Yeast

….small animal which sips sugar through its snout and 
excretes alcohol from its gut and carbonic acid from its 
urinary organ



Conditioning
• Fermented beer 

contains suspended 
particles, lacks sufficient 
carbonation, lacks taste 
and aroma, and less 
stable.

• Conditioning reduces 
the levels of these 
undesirable compounds 
to produce a more 
finished product



Filtering

Filtration helps remove excess yeast and solids, 
like hops or grain, remaining in the beer. 

Filtering is the process which produces the clear, 
bright and stable beer



Packaging

Packaging is the process of putting the finished beer
into vessels for distribution 
• Bottles
• Cans
• Kegs



Brewery Production



Wastewater
• Elevated sugar
• Elevated alcohol
• Elevated solids
• Elevated temperature
• Variable pH
• Elevated phosphorus



Wastewater Generation



Pretreatment/BMPs

• pH neutralization
• Solids management
• Biological treatment
• Water conservation



pH control

• Flow equalization
• Chemical addition



pH BMPs

• Install totes, tanks, or containers to adjust pH of 
individual waste streams

• Install sufficiently sized tank to collect wastewater 
from all brewery operations for neutralization

• Provide a mechanical mixer to promote neutralization
• Reuse and recycle chemicals wherever possible
• Train employees on pH management



Solids Management

• Side streaming
• Screening
• Sedimentation



Side Streaming
Side streaming is collecting high strength, concentrated wastes 
at the source and setting it aside for disposal or repurpose
• Possible sources:

• Spent grain
• Trub
• Spent yeast
• Lauter plate rinsing
• Hop back rinsing
• Fermenter bottoms
• Returned beer in kegs
• Fermenter blow off
• Beer in hoses or pipes



Solids BMPs
• Install screens, filters or baskets on all floor drains and 

trenches
• Prevent spent yeast, grains, hops and trub from entering 

the sewer
• Use the correct gauge screen to maximize solids removal 

and install screens that are easy to access and service
• Dewater collected solids and dispose offsite
• Collect spent yeast slurry for offsite disposal or beneficial 

reuse. If possible, reuse yeast for multiple generations
• Collect used filter media
• Control solids at the source
• Train employees on solids management practices



Biological treatment

• Anaerobic
• Aerobic



Water Conservation BMPs
• Monitor water usage by installing water meters in various areas of operations
• Set water saving goals
• Use dry cleaning procedures before wet cleaning
• Use water efficient equipment, such as high-pressure nozzles, clean in place 

systems and water brooms
• Find alternatives to water cooled chilling equipment



Pitfalls

• Slug discharge
• Out of speck product
• CIP wastewater
• Yeast, hops, trub



Salt Lake City
• 13 breweries
• Many breweries struggle with 

wastewater discharge limits
• BOD
• TSS
• pH
• TP (where local limits are 

appliable)



Wastewater Characteristics: Flow



Wastewater Characteristics: TSS



Wastewater Characteristics: BOD 



Wastewater Characteristics: pH



Wastewater Characteristics: Phosphorus



Brewery A – Overview



Brewery A – Compliance

It all started with a phone call…



Brewery A - Compliance



Brewery A – Compliance

An investigative sample was collected with the 
following analytical results:

Pollutant Result Limit

BOD 77,500 mg/L 10,000 mg/L

COD 104,000 mg/L 20,000 mg/L



Brewery A – Cease and Desist Order



Brewery B - Overview



Brewery B - Compliance

Date Violation Enforcement

6/12/19 pH Verbal Warning

7/1/19 BOD Warning Letter

8/5/19 pH Warning Letter

8/16/19 pH Warning Letter

7/14/20 BOD, pH Warning Letter

8/18/21 pH NOV, Departmental Meeting

A pattern emerges…



Brewery B – Compliance

Date Violation Enforcement

1/31/22 pH NOV, Fine

7/5/22 BOD, pH Compliance 
Order



Brewery B – Compliance



Brewery B – Compliance



Brewery B - Compliance

Date Violation Enforcement

10/21/22 BOD, pH NOV

1/26/23 Late Report, pH NOV

3/17/23 Late Report, Resample NOV, Fine

Noncompliance problems fixed?!



Brewery B - Compliance

• Next steps:
• Continued patter of noncompliance
• New management less responsive
• Likely NOV and Order to Show Cause 
• Issuance of Significant Noncompliance (SNC)
• Escalated fines
• Potential for Permit suspension/termination



Questions?

Lindsay Cowles
Salt Lake City Public Utilities
Lindsay.Cowles@slcgov.com
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