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Add some content 
from the brewery 
posters that we’ve 
done as warmup 
material



BREWERIES IN PERSPECTIVE

VALUE-ADDED AGRICULTURAL PRODUCT

Main Ingredients: Water, Barley, Hops, Yeast

Also: Wheat, Rye, Oats, Maize (corn), Rice, Spices

Dispersion: “Today, 83% of the (US) population lives 
within 10 miles of a local brewery.”



MALTSTERS & BREWERIES

Effects on Wastewater

• High BOD Loads

• Moderate Flows 
(Relative)

• Odor
• High Soluble BOD
• Sulfate
• Warm Reference: MillerCoors



WATER USE

ECONOMICS

WATER COSTS

Brewery wastewater disposal is generally 
more costly than source water









BRAU BROTHERS BREWING CO.

Full R.O.





WATER USE

PRE-TREATMENT TRIGGERS

WATER QUANTITIES

Approximately 70% of incoming water 

becomes effluent
WATER USE

Reference: Brewers Association



WATER USE

PRE-TREATMENT TRIGGERS

• Larger = More Water Efficient

• Miller-Coors-Milwaukee – 2018 Alliance for 

Water Stewardship – Gold

New Belgium – 3.5:1 water use goal

#4 Craft Brewery in US (~900k BPY)

Miller-Coors Water Goals
Year Water Ratio
2016 3.2
2020 3.0
2025 2.8

WATER QUANTITIES



BREWERY SIZES

BREWERY ASSOCIATION DEFINITIONS

MARKET SEGMENT-BASED

• Brewpub: <15k BPY, >25% on-site sales

• Microbrewery: <15k BPY, >75% off-site sales

• Regional Brewery: >15k BPY, <6M BPY

• Large Brewery: >6M BPY



BREWERY SIZES

BREWERY ASSOCIATION

MARKET SEGMENT-BASED

Reference: Brewers Association



BREWERY SIZES

SUI Trigger – 25,000 gpd

MARKET SEGMENT-BASED
Barrel Per Year

Daily Effluent (gallons) by Water Use Ratio
3 4 5 6

Microbrewery 15,000 - 3,700 5,000 6,200 

Regional Brewery 100,000 16,100 24,600 33,100 41,600 

Regional Brewery 500,000 80,700 123,000 166,000 208,000 

Regional Brewery 1,000,000 161,000 246,000 331,000 -

Regional Brewery 4,000,000 645,000 985,000 - -

Large Brewery 6,000,000 968,000 1,480,000 - -



BREWERY WASTEWATER CONCENTRATIONS

HIGH LOADS!

“RAW” BREWERY WASTEWATER



BREWERY WASTEWATER CONCENTRATIONS

HIGH LOADS!

Representative Sampling is Difficult!



REDUCED WATER USE

BEST PRACTICES

WATER REDUCTION 

• Single Pass Cooling – convert to closed loop

• Beer Filtration

• High water use: Rotary, Diatomaceous Earth, Plate and Frame

• Lower water use: Cross-flow membranes, ceramic membranes

• Clean In Place system

• Pump Seals

• Chase Water



REDUCED WASTEWATER IMPACTS

BEST PRACTICES

LOAD REDUCTION 

• Spent Grains management

• Trub Disposal

• Yeast Disposal – Physical Separation

• 40% protein = Animal Feed (or Vegemite)



WASTEWATER TREATMENT

POTENTIAL TREATMENT OPTIONS

• pH Neutralization

• Batch tank

• Temperature Limits

• Solids Removal

• Filtration or Settling

• BOD Removal

• Biological: Anaerobic and Aerobic

• Example: UASB – 100k to 200k BPY Regional Brewery



WASTEWATER TREATMENT

PRETREATMENT PERMITTING

• General Permit

• “No Sampling” Accepted Strength – 5,930 mg/L COD

• Optional Sampling by Brewery

• Best Management Practices (BMPs)





WASTEWATER TO BREW





POTABLE REUSE – PUBLIC ACCEPTANCE





Brewery – Wastewater & Pretreatment

QUESTIONS?
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