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Objectives and Goals

 Better understanding of the craft brewing 
process.

 Determine how equipment, production 
schedules and management practices 
influence water and sewer flows.

 Eliminate High Strength Waste (Slug 
Discharges).

 Reduce water use, and increase on-site 
water reuse.

 Improve on-site wastewater treatment 
processes.



Craft Brewery Types 

 Craft Brewery  small, independent and 

traditional. 

 Micro Brewery less than 15,000 U.S. beer 

barrels  per year.

 Nano Brewery a scaled-down microbrewery at 

less than 3,000 barrels per year.

 Pico Brewery less than 500 barrels per year.

 Brew Pub a restaurant that sells at least 75% 

beer produced on-site.



Santa Rosa Area Breweries

 Fermentation only-Cooperage, Shady Oak. 

 Brew Pubs- Russian River, Fog Belt, 3rd Street 
Ale Works, Crooked Goat, Grav Hwy South, 
& Bear Republic.

 Production-

1. Seismic (60 Barrels)

2. Russian River Windsor (75 Barrels)

3. Hen House (30 Barrels) 

4. Moonlight (20 Barrels) 

5. Plow (15 Barrels)



Brewing Make-Up

 Each batch produces a set number of gallons or 
barrels of beer.

 1 barrel = 31 gallons.

 The size of each batch is limited by the size of the 
equipment available to the brewery.

 Typical production takes around three weeks from 
brewing to packaging. 

 Six to eight months or longer for sour, barrel-aged 
beers. 

 Beer Types can include IPA, Double IPA’s, Pilsners, 
Porter’s, and Lagers.

 Means many variables and differences Not all the 
same!!!





Typical Beer House Layout

 Total production capacity can range from 3 to 50 barrels 
per batch.

 2-Vessel means one vessel for the mash/lauter tun and 
another for the boil kettle/whirlpool. 

 3-Vessel can include mash tun, lauter tun or combo boil 
kettle and whirlpool.

 4-Vessel one vessel for each step, mash tun, lauter tun, boil 
kettle, and whirlpool.

 No Vessel performs no on-site brewing to produce wort. 
(Fermentation only).

 Note it does not include Hot, Cold, and/or 
Chilled Liquor Tank(s).



2-Vessel Brew House



3-Vessel Brew House



Water Consumption

 Incoming City or Well water is treated

 Water-use efficiency is the ratio of total 

water consumed to total beer packaged.

 The lower the number, the more efficient 

the brewing process. 

 Typical ratios for craft breweries range 

between 4 to 10.





Step by Step Brew Process



Brewing Process

 Milling – Roasted grains (malt) are milled to break 
apart the kernels; this makes it easier to extract the 
sugars during mashing. 

 Mashing – The milled grain is mixed with hot water in 
a large vessel known as a mash tun converting it into 
sugar rich liquid or "wort". 

 Lautering – The wort is strained in a process known 
as lautering.  

 Sparging- additional water can be added to further 
produce sugars.

 Boiling – The wort is moved into a large tank known 
as a kettle where it is boiled with hops and 
sometimes other ingredients such as herbs or sugars.



Milling Barley





Brew Pub HLT and Mush Tun



Adding Hops



Brewing Process Cont…

 Whirlpool – at the end of the boil, the hopped wort 
settles to clarify in a vessel called a "whirlpool",  
where the more solid particles in the wort are 
separated out. 

 Cooling – wort is rapidly cooled via a heat 
exchanger to a temperature where yeast can be 
added.  

 Fermentation – after the wort goes through the heat 
exchanger, the cooled wort goes into a  fermentation 
tank. A type of yeast is selected and added, or 
"pitched", to the fermentation tank. 

 Filtration – are removed from the beer via filtration 
or centrifuge to stabilize the flavor, polished shine and 
brilliance.  



Plate Heat Exchanger



Fermentation Tanks



Brewing Process Cont…

 Storage – The filtered beer is stored and 
conditioned in “bright beer” tanks until it 
is ready for bottling or further 
conditioning in used wine barrels for 
sours.

 Packaging – Beer is bottled or kegged on 
a bottling or kegging line for distribution.

 Typical production can be 2 batches, or 
“brews”, per day, 2-3 days each week, for 
a total of four to six brews a week.



Bright Tanks



Bottling Line



Brewery Wastewater

 Cleaning of tanks, equipment, and floors.

 Spent grains, hops, and/or yeast solutions.

 Non-contact heat exchanger cooling 

water.

 Keg washing, and bottling cleaning.

 Caustic and acid discharges.

 Removing beer stones-calcium scale with 

strong acids.



Easy Inspector Solutions

 Side stream management

1. Mash Tun spent grain collection.

2. Spent yeast/hops collection.

3. Controlling spills and no by-pass

discharges.

 Screening

 Can reduce BOD/TSS discharges by 

about 70 percent.



Spent Grain Recovery



Spent Yeast/Hops Collection



Basket Screen



Other Tricks of Trade 

 Mesh screening at Lauter Ton discharge to 

collect finer grains.

 Capturing Centrifuge discharges.

 Re-using internal and external bottle 

cleaning. 

 Clean In Place tank cleaning.

 Proper production water metering.



Lauter Tun Filter



Centrifuge Collection



Bottling Line Re-Use

 Recover the internal and external water 

rinses for re-use at the vacuum pump 

reservoir.



More Brewery BMP’s

 Use pH strips after the caustic and acid 
rinses to know when to stop rinsing the 
tanks.

 Installation of fluid-driven rotary nozzles in 
lieu of spray balls.  

 Installation of a multi-tank system that will 
allow for the recovery of caustic, acid, and 
sanitizer into their respective mix tanks. 

 Manual waterless or hose spray removal of 
accumulated solids.

 Re-using Heat Exchanger non-contact 
cooling water for re-use.  



Case Study-Moonlight Brewing

 20 barrel brew house that produces 

around 3,000 barrels per year.

 Utilized side-stream collection, screening, 

and rotary nozzles.

 No other on-site treatment.

 Reduced their BOD to <2,000 mg/l, TSS 

to <500 mg/l, and TKN to <50 mg/l.



Wastewater Treatment

 All production trench drains should be 

screened.

 Rotary or wedge wire screening.

 Clarifier and/or Interceptor.

 pH adjustment.

 Flow Equalization Tank

 Aerobic or Bio treatment.

 Ecovolt- Membrane Bio-Reactor.



Advanced Solids Treatment

Wedge Wire Screen Clarifier  



Ecovolt-Membrane Bio-Reactor



City of Santa Rosa Requirements

 Wastewater discharge permit.

 City approved screening device, and/or solids separator.  

 Install a sample box as per City standard.  

 Install a City approved water meter at production and/or clean-up 

areas.  

 High strength surcharge fees as determined by City sampling maybe 

imposed.

 Submit project plans to the City of Santa Rosa Planning Economic 

Development prior to any building improvement or remodel.

 Contact City of Santa Rosa Engineering at (707) 543-3959 for 

determining any additional connection and/or demand fee 

requirements.



Sample Box



Develop Good Relationships

 Work with your Brewery.

 Learn their process and become a 

technical expert.

 Foster relations with other City 

Departments (Building, Billing, and 

Engineering).

 Talk to an independent engineer or 

consultant with brewery experience. 



Very Special Thanks 

 Vinnie Cilurzo, Russian  River Brew Co.

 Brian Hunt, Moonlight Brewing Co.

 Aron Levin, St. Florians

 Daniel Weber, Barrel Bros Brew Co.

 Greg Rasmussen, Gravenstein South Brew 

Pub

 Andrew Cook, Crooked Goat

 Andy Hooper, Seismic Brewing. Co.



Questions???

 Chris Murray, City of Santa Rosa

Environmental Compliance Inspector III

(707) 543-3393

cmurray@srcity.org

mailto:cmurray@srcity.org

