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Introduction - Energy and Fluids ! |

Our Dream and Objectives

Best Beer Com
Our Dream inaBet:erWopr?:y

To be the Best Beer Company in a Better World

Our Objectives

Gases

» Drive Energy, Water, and Waste reduckjgn and efficiency
improvemen llﬁ‘lrough the use of KPI’s, best practice sharing
and bencHaRgrking

» Ensure Eﬁatrsystemsgaré eﬁ‘laeﬁtR reusing energy and water
wherever p055|ble and _‘ ! ~-..iciaI reuse for by-

products Fuel T e A
» Providedesgrgy, \ﬁ‘at Vsl Fi*,-.,.:;*;_fnh,u I and GaWhEi:'H\vater
support for new teCREK _.-‘ Rk EE
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_US Energy and Fluids Results : ;
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E&F Stragegy: Reduce First

36% Reduction in Water

8% Red

200

Daily Avg Refrig Condensing Pressure 990402410 (Target)

uction in Electrical Purchases

Houston

Frense
Yessel e i) Tora i) |Frequency
Fermenter 18 22 160.42]8 per week. one per fermenter
Fermenter 516 2 160.42[8 per week_one per fermenter
Fermenter 17.21 165 157 505 per week._one per fermenter
PV tank 200.00|twice per month

Yeast colection ine.

50.00]as needed

€02 colection ine

35.00/one per quarter

PYC pump

100.00{twice per month

FermLines

Long loop (aging to B8T)

Short bop(aging to BET)

257 33|once per week
421.00]ence per week
294 50[unce per week

BET cozines 218 17|once per year
BBT 101-103 164 67|3 times per week, ance for each tank
BET 104-106 (outside) 14.00[3 times per week, once for each tank
Tank 20 (BBT) 74.50/24 times per month

Keg tanks 17-19 41.00|twice per month

Restiank 51.50{once per week

Surges 93.00]once per week

Tanks 21-2¢ (aging)

212 33|2-3 times per menth

25 o)

anks 31-28 (aging)

Tanks 5155, 58 (aging)

131.00[2-3 times per menth
124.83]2-3 times per month
times per month

Tanks 5557 (aging)

218 67|2-3 times per month

Mash Mecer

ermostar

Thermostar

Wort Cooler

Chiled VWater Tank

190
180
170
160
150

PSIG

140
130

pressor Suction Pressure - 30# Compressors "
Baldwinsville

o, [t} 7, Q- [} &
7 7, 7 7 <, 7 =,
%, % % % b Y

Special © Recheck

™

‘Weekly Steam Condensate Recovery
St. Louis

83% Reduction in CO2 Purchases

% Full Load)
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E&F Strategy: Reuse as Much As Possible

\ |
(( V.
36% Reduction in Water N

Best Beer Company
in a Better World

30% Reduction in Fuel Usage
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Brewery By-Products

Yeast _

Beechwood Chips

Packaging

©Anheuser-Busch InBev
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Renewable Energy: Electricity ) ¢

- C /.é

L

Best Beer Company
in a Better World

L
cre Solar Field in Northern California

6 a

T

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

Direct Sunlight

# Diffused Sunlight

" ABInBev

7,000 PV nits on Newark.
covering 130,000 sf

" Reflected Light




Renewable Energy: Fuel ;e

180 30% Reduction in Fuel
- 35% Reduction in Fossil Fuel

160 A

140 -

120
100 ~

B Natural Gas

® Fuel Oil
Coal

M Biogas

B Wood

LFG

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

A_ B 20 1 O Fuel with renewable Fuel
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Wastewater Overview

Multiple Locations

.



Wastewater Overview
Multiple Processes

Solids Handling

Full Treatment (direct discharge)

©Anheuser-Busch InBev

Land Application



Wastewater Overview
Aerobic v. Anaerobic

» Aerobic (Respiration)
» Air added to oxidize organic carbon to CO,

» Anaerobic (Fermentation)
» Organic carbon reduced to methane

. | ~| Energy Used
09 1~ / (Electricity)
08 {7~
E 1.7 m CO2
06

Y Meth
sl ol =" ' |Energy Produced
0.4 1.7 W Sludge
) = coD (Methane)
0.1 ) -
= - T T .'/’ :;__’__é
Organicsin Anaerobic Aerobic Output ABl B
Wastewater Output n eV




Wastewater Overview
Aerobic v. Anaerobic

» Aerobic (-
} Air add e CODout

» Anaerobi l,hl,.l,“,
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BERS Process Overview ! L.
. ¢
Biogas g
CH,+ CO Best Beer Com
Headworkst Breweryf———— in a BetterWorld
I
Solids N
| N
Organics
(SCOD/BOD)
Sugars Ty VEA RXrs
Ethanol - CH,COOH <h
f " EQ ' Discharge
N >
w
» Convert acids into methane and carbon dioxide

» The more methane formers, the mare organic removal and |

| I
methane production Residual SCOD

» Require pH range of 6 to 8 Residual VFA
Reproduce every 3-5 days

©Anheuser-Busch InBev



Granulation Theory &

> Q@
» 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)

> U]Pflow reactor velocity will select for retention
of granule size based upon Stoke’s Law:

©Anheuser-Busch InBev



System Operation 1

)
» Data drives response to process changes™ ~

Benchmarking
across sites

STL BERS Daily Report for 1 Dally Commun|cat|0n

[Plant Specific Criteria [ Target |
Key Indicators Target |fiMag Oxide 1312 |ibid -
SCODRemoval | 946 [% >90  |[Efiuent LEL Avg 03  |%
|Biogas Flared [ 00 % <0 lEQ Tank Temp Max 97.7 |F
owory Niaitawator [EQ Tank Temp Avg 96.6 |[F
BERS Bypass 0.00 % 0.00 nfl BOD/BBL Brwd 5.440  |Lbs/Bbl
Infiuent Temp a6 °F R nfl TSS/BBL Brwd 2.040  |Lbs/Bbl
Influent pH 8.24 s.u < 10.00 \,Biugaleﬁgas
Influent Flow 3.01 MGD - | Biogas Flow 887,905 CFD -
Influent BODest 96,511  Ib/d < 150,000 ‘_Blogas HzS 3500 ppm < 10,000
Influent TSS | 1442 [0 <1200 |Raw Offgas H2S 370 ppm <1000
Final Offgas H2S 0.00  ppm < 1.00
Performance [Chemical Feed
Effiuent TSS 1550 mgfl <1500 |Mag Hydroxide 0 GPD
Effluent SCOD 230 mg/l - [Iron Chloride 1634 GPD
Effluent pH Avg 6.54 s.u > 6.50 [ Caustic 492 GPD
i - - 2y Effluent Temp | 816 FF | <106 ‘\__Bleach | 3 6PD | -
Utilities Version Version 1.5 Utilities Vers  zeauws Mgsum | R R R R4 RS R | Tage
Budd 0 VFA (meg/l) 0.8 0.8 0.8 0.8 0.8 0.8 0.8 <3
Alkalinity (meg/l) 16.7 16.8 16.6 16.6 16.8 16.8 16.6 > 16
e = 1= H H Feed Rate (gpm) 1549 1550 1550 1544 1550 1550 1550 > 1000
Inmahz'ng Ma‘ln W|ndow Biomass (kgVSS) 250,000 41,000 | 51,000 | 37,000 | 36,000 38,000 47,000 @ > 35000
1 99?.2004 Anheuser.B usc‘h lnc ' a‘“ [ights [ese[ved Comments: High TSS's fram spent grains centrifuges being down for pipe modifications and the loss of #5 press

on 1st shift and cleanup afterwards




Incremental Improvements
» Load Management

» Operator identified opportunity to modulate 39‘5&;“&!’::!
discharge of high strength stream (spent grain .
liquor) based on EQ pH =

e < - Mag Usage (gal’k Ibs SCOD)
% 1 Removal 14 N + Influent pH (s.u.)
+ Reactor pH (su)
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Incremental Improvements
¢
» Micronutrients: Improved stability N

4 B4 = Best Beer Company
] I » Every year, we get ina BetterWorld

6.0

I
—— better, but lose ground
W LIHA MR \ A \\W/A\A when temperature drops

SZ'/ \ \/\L\\\ A // jWv’\ - ) Micronutrients allow
- INRVASS ANV FAVARN] .
L T\ i biomass to be more
\ resilient to changing
conditions
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ake Aways N9
¢ 'S
» Anaerobic technology plays a key role in our
dream of being the Best Beer Company in a better ™ Beer compaty
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.
-

- | ABInBev
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