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Introduction – Energy and Fluids 
Our Dream and Objectives

Our Dream

To be the Best Beer Company in a Better World

Our Objectives

� Drive Energy, Water, and Waste reduction and efficiency 
improvements through the use of KPI’s, best practice sharing 
and benchmarking 

� Ensure that systems are efficient, reusing energy and water 
wherever possible and optimizing beneficial reuse for by-
products

� Provide Energy, Water, and Waste technical and capital 
support for new technologies and renewable options
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US Energy and Fluids Results

36% Reduction in Water

83% Reduction in CO2 Purchases

18% Reduction in Electrical Purchases

30% Reduction in Fuel Usage
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E&F Stragegy: Reduce First

36% Reduction in Water

83% Reduction in CO2 Purchases

18% Reduction in Electrical Purchases

30% Reduction in Fuel Usage

Efficient LightingCIP Benchmarking

Benchmark Collection and Usage

Refrigeration Optimization

Boiler Optimization
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E&F Strategy: Reuse as Much As Possible

36% Reduction in Water

30% Reduction in Fuel Usage

Boiler Stack Heat Recovery Brewkettle Heat Recovery

Extensive water reclaim systems to minimize 
first use water in Industrial applications
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Brewery By-Products
Water

Rice

Malt

Hops

Brewing
Filtration

Packaging

compost/cement
fuel grade ethanol

Flavor/ Pet food

Mulch

Fermenting

Yeast

Beechwood Chips

Filter Media

Feed
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Renewable Energy: Electricity

7,000 PV units on Newark roof 
covering 130,000 sf

Wind Turbine in Northern California should 
be complete by the end of the year

6 acre Solar Field in Northern California
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Renewable Energy: Fuel

Biogas from Anaerobic Wastewater Treatment

2009: 6 mile pipeline completed to bring 
Landfill Gas to Houston brewery.

HTN 2009 Fuel

30% Reduction in Fuel
35% Reduction in Fossil Fuel

Equivalent to one beer out of 
every 6-pack, made entirely 

with renewable FuelA-B 2010 Fuel
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pH adjustment only
pH adjustment being scoped
Anaerobic pre-treatment
Anaerobic being scoped
Aerobic treatment
Land application

Wastewater Overview 
Multiple Locations
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Wastewater Overview 
Multiple Processes

Anaerobic Systems (BERS)

Solids Handling

Full Treatment (direct discharge)
Land Application
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Wastewater Overview 
Aerobic v. Anaerobic

�Aerobic (Respiration)

�Air added to oxidize organic carbon to CO2

�Anaerobic (Fermentation)

�Organic carbon reduced to methane

Energy Used 
(Electricity)

Energy Produced
(Methane)
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Wastewater Overview 
Aerobic v. Anaerobic

�Aerobic (Respiration)

�Air added to oxidize organic carbon to CO2

�Anaerobic (Fermentation)

�Organic carbon reduced to methane
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� Acid formers consume organics and produce acids (VFA’s) 
� Very hardy organisms that can survive a wide range of pH and 

temperature conditions
� Reproduce every 3 to 5 minutes, driving pH down
� Monitor acid formers and add alkalinity to optimize conditions 

for methane formers 

� Convert acids into methane and carbon dioxide

� The more methane formers, the more organic removal and 
methane production 

� Require pH range of 6 to 8

� Reproduce every 3-5 days

BERS Process Overview

EQ

Rxrs

Organics
(SCOD/BOD)

Sugars
Ethanol

VFA
CH3COOH

Biogas
CH4 + CO2

Recycle
Residual SCOD
Residual VFA

Headworks Brewery

Solids

Discharge



©Anheuser-Busch InBev

Granulation Theory

�Filamentous acid-formers provide “skeletal 
structure”

�Calcium carbonate and extracellular 
polysaccharides provide the aggregate

�Turbulence within the reactor promotes 
granulation (to a point – too much will shear 
granules)

�Upflow reactor velocity will select for retention 
of granule size based upon Stoke’s Law:

µ
ρ

9

r2 2 ∆= g
v
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System Operation

�Data drives response to process changes

� Water Reduction concentrates solids

� Solution: work with operating departments to find 
ways to reduce solids

Inf Inert Solids (lbs/day)
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Incremental Improvements

�Load Management
� Operator identified opportunity to modulate 

discharge of high strength stream (spent grain 
liquor) based on EQ pH

Removal

BOD TSS
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Incremental Improvements

�Micronutrients: Improved stability

VFA

Removal

� Every year, we get 
better, but lose ground 
when temperature drops

� Micronutrients allow 
biomass to be more 
resilient to changing 
conditions

Reduced Effluent BOD

Reduced Chemical Cost
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Take Aways

� Anaerobic technology plays a key role in our 
dream of being the Best Beer Company in a better 
World by removing organics from our wastewater 
and producing renewable fuel.

� Benchmarking between similar systems is key to 
continuously challenge self to do better.

� Key to maintaining system performance is watching data 
to catch system changes early and determine how to 
counteract them.

� Incremental system improvements are possible by 
continuously looking for ways to create stability for the 
biomass.



©Anheuser-Busch InBev

Questions???


