Craft Brewing & Water:

Use, Reuse, and Sustainable Practices

Andy Hooper, Brewmaster
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BA U.S. BEER SALES VOLUME GROWTH 2018

BREWERS

ASSOCIATION

Key Statistics

OVERALL " 04
i 3.9* 36
IMPORT
* 7,346 Craft Breweries in U.S. U 8% bkl BEER
* Approaching 1,000 in CA alone. 1042785688815 | 25652766 B8l 53560588 BBLS

......................................................

e ~200 million bbls brewed

* 6.2 billion gallons OVERALL BEER MARKET IMPORT

. 18.4% SHARE

* Average Water Use Ratio of 7:1* CRAFT i
13.2% SHARE

CRAFT BEER MARKET (25,632,766 BBLS)

OTHER DOMESTIC
68.5% SHARE
(132,985,234 BBLS)

SOURCE: BREWERS ASSOCIATION, BOULDER CO

Annual Water Consumption of ~43.4 billion gallons in the USA.

*Brewers Association Water and Wastewater: Treatment/Volume Reduction Manual



Visualizing 43.4 Billion Gallons of Water
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e USS IOWA (BB-61 Battleship)

* Enough water to float 3,181 of these!




384,400 km _
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: 30” Diameter Column of Water




0.2 UNITS ~5%

Solids Removal
(Spent Grain, Yeast,
Trub)

EXAMPLE CRAFT
BREWERY

4 UNITS
100%

0.13 UNITS ~3%
Evaporation
(Wort Boiling)

Pre-treatment

(If necessary)

1 UNIT 25%

Beer Shipped

2.5 UNITS 62.5% “Wastewater”
(Washdown, process
Facilities Waste waste, boiler
(Domestic) blowdown, etc)

DISCHARGE

BOD, TSS, FLOW
(SEWER)



Wastewater Reclamation; Recycling

Stepwise Process

1. Sidestreaming. Waste that isn’t worth processing (yeast, grain) o AN
2. Solids Removal. screen larger sized particles (>0.5mm) rerm— WASTEWATEII
3. Equalize, pH buffer, agitate wastewater in a large tank. TREATMENT, POWERED "E_cqvo“.
4. Anaerobic Treatment. Acidophiles & Methanogens.

5. Aerobic Polishing via Membrane BioReactor (|

6. Final Treatment. Ultrafiltration, R.O., Sanitization | 1& Lovest B )

7. Re-Use This Water in the Brewery. EE |

CAMBRIAN

IIIIIIIIII



INCOMING

WATER

4 UNITS

Pre-treatment
(If necessary)

L

DISCHARGE

(SEWER)

EXAMPLE CRAFT
BREWERY

0.2 UNITS 5% Solids Removal
(Spent Grain, Yeast,

Trub)

0.13 UNITS ~3%
Evaporation

Facilities Waste
(Domestic)

(Wort Boiling)

1 UNIT 25%
Beer Shipped

L4

2.5 UNITS 62.5% “Wastewater”
(Washdown, process

waste, boiler
blowdown, etc)

70-97% Recovery

Screw Press

Kettle Stack
Condenser

Primary
Screening

Equalization
(Buffering, pH
balance)

Storage &
Delivery to
Brewery

Anaerobic
Digestion

Reverse
Osmosis

Aerobic
(MBR)
Polishing

Ultra
Filtration




8. Find a way to use this reclaimed water in the brewery.

___Clean:___ Boiler Feed Water Canning Line Rinse

Good Uses Sanitary S Water & CIP e oo

. Reclaimed Water
* C(Cleanin

. & Wastewater

* Cooling
* Stea m Ge ne ration Kegging Line CIP Media
* Mixwater ‘ (S

NOt AI Iowed (Currently) CIP Mixwater for Cellar
* Brewing Liquor & Brewhouse
* Potable Use Domestic Water

(Potable water
use, Flushing

Pump Seal Flushing
Water

Toilets, etc)

Brewing Liquor DAW Generator Cooling Towers




Summary

YTD - City vs Reclaimed Water Use

Type Volume (gal) Percent
City water 100,218 26.2
Reclaimed water 78,034 43.8

Seismic Brewing Company: City vs. Process (Reclaimed)
Water Use - 2019YTD

Reclaimed water

4479,

Citywater

36%

¥TD - City Water:Beer Packaged

City Water Beer Packaged Ratio

100,218 30,584 3.28




Location
Keg Line - Ambient
Canning Line
Pipe Fence - Ambient
Boilers
Centrifuge
Pipe Fence - Hot

Keg Line - Hot

Total

Volume (gal)
6,431
6,052
18,371
4,680
6,178
32,187
4,135
78,034

Reclaimed Water

Percent
8.2
7.8

23.5
6.0
7.9

41.2
5.3

100.0

Seismic Brewing Company: Process Water Use 2019YTD

KegLine- Hot KegLine - Ambient
5% 8%

Canningline
B%

Pipe Fence- Hot

41% Fipe Fence- Ambiert

245

8% 6%
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Thank you!




