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20t vs 215t Century Digestion
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Different Tiers of Digestion

Originally Built Early 20t Century Late 20t Century 21st Century

Rate of Digestion




Different Tiers of Digestion

Originally Built Early 20t Century Late 20t Century 215t Century

Rate of Digestion High Advanced
SRT (days) 30 - 60 15 - 30 8-15
Loading Rate 0.05 - 0.10 0.10 - 0.20 0.20 - 0.40
(ppd/cf)

Mixing Minimal or No Intermittent Continuous

Heating Sometimes Yes Yes



Different Tiers of Digestion

Originally Built Early 20t Century Late 20t Century 21st Century

Rate of Digestion High Advanced
SRT (days) 30 - 60 15 - 30 8-15
Loading Rate 0.05 - 0.10 0.10 - 0.20 0.20 - 0.40
(ppd/cf)

Mixing Minimal or No Intermittent Continuous
Heating Sometimes Yes Yes
Feeding Intermittent Uniform feed Continuous

schedule



Different Tiers of Digestion

Originally Built Early 20t Century Late 20" Century 21st Century

Rate of Digestion Low High Advanc

SRT (days T |/_\‘

How to Upgrade
Dinosaurs

- Cost Effectively le
“ Stratified
Fugitive Emissions Significant Less Minimized
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How to Cost-Effectively...Restore Tank Integrity
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How to Cost-Effectively...Upgrade Support Systems
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How to Cost-Effectively...Upgrade Support Systems
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Restore Tank Integrity
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Floating Covers

May require repair or
replacement due to condition

Large source of fugitive

methane and odorous
emissions

Hard to manage foam and are
less compatible with
advanced digestion

Brown and Caldwell 11




Common Cover Replacement Options

“Fix” the
Floating
Cover




Common Cover Replacement Options

“Fix” the Replace
Floating with Fixed
Cover Steel




Common Cover Replacement Options

“Fix” the Replace
Floating with Fixed
Cover Steel

Replace
with Fixed
Concrete




Concrete Corrosion
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as Dome Corrosion Improvements




orroded Access Manholes




New 316 SS Access Hatches




Large New Wall Penetrations

(T TN

T
O A o
s s e A

. _/'_.-.5 daen “,s .\\\
Displaces Rebar | N 5 *';“‘\‘t\\‘\“‘\\‘\\\\\\\\\\\‘
Supporting the Wall e ! _L f,\\:‘:\‘:\ \|
] 1
e

More challenging to
modify older walls

Requires bulkheads to
support opening
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Upgrade Support Systems
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Enhanced Digestion

Increased
SRT
enhances
digestion

Surface
and cone
withdrawal

1. Removes scum & grit layers
2. Discourages stratification

Brown and Caldwell



Enhanced Digestion

Move to
continuous
4 | - .
Active Volume Mixing
g ® ® o
E pgmf:: GLawtf -

Increased
SRT
enhances
digestion

Surface
and cone
withdrawal

Reduces Entrained Biogas
leaving digester with sludge

Brown and Caldwell



Enhancing Digestion P T

<80% 9ok
0

_ Active
Active Volume Volume

More biogas produced
More biogas extracted
Less biogas emissions in

downstream dewatering
Less solids to dewater

Brown and Caldwell



Columbus Southerly Existing Digestion

] Common Issues to Address
. S DFS Pumps (2) | - .
APDs ® ‘ o7 * Intermittent Mixing
DO1 <beg Deg- D06
D02 <beg bedp- D05
DFS
D03 > D04

[ & APD Feed Pumps (4)

DFWs




Why Continuous Mixing...?
Gas Extraction

* Entrained Gas rises faster in
lower viscous fluids

* Sludge is shear thinning

Lower

More Mixing Viscosity

Brown and Caldwell
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Why Continuous Mix?

MPD 1 Gas Production and Mixing: 18-May-22

SCFM

Continuous feed
eliminates the
peak/valley cycle 0

D2:52 D4:19 05:45 0F:12 08:38 10:04 11:31 12:57 14:24 150

Date/Time

MPD 1 Gas Production — = Mix Pump 1 OnfOff (D=0, 1=0n)



Columbus Southerly Existing Digestion

] Common Issues to Address
. S DFS Pumps (2) | - .
APDs ® ‘ o7 * Intermittent Mixing
S * Intermittent Feeding
DO1 <beg > B D06
D02 <beg De- D05
DFS
D03 > D04

[ & APD Feed Pumps (4)

DFWs
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Columbus Southerly Digester Feed Options

Existing Sequential Feed Loop for Continuous Feed
|
' & DFS Pumps (2) |
APDs < -
‘ ‘ DOY
DO1 - Deg
DOG
D02  <beg psd> D05
DO5
DFS
e b pog
D04
- & APD Feed Pumps (4)

DFWs



SCFM

Cost-Effective Approach to “Semi” Continuous Feed
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Columbus Southerly Existing Digestion

TN Common Issues to Address

. S DFS Pumps (2) |
APDs ) por * Intermittent Mixing

* Intermittent Feeding

DOL  <bai—t{—bed  DOG * No Cone Withdrawal

D02  <bed b DO5
DFS
po3 ®« b pos

- & APD Feed Pumps (4)

DFWs




Cone Withdrawal
Improvements
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Columbus Southerly Existing Digestion

TN Common Issues to Address

. S DFS Pumps (2) |
APDs ) por * Intermittent Mixing

* Intermittent Feeding
D01 s—f1—oed DOG * No Cone Withdrawal

* No Surface Withdrawal

D02 <beg bed> D05

DFS

po3 ®« b pos

- & APD Feed Pumps (4)

DFWs



Add Surface Withdrawal

OVERFLOW DRAFT TUBE M
BOX Ftro'ron ANED gm
EL. 42.88" YP. SIX EACH

FLOW PIPES - ;
TANK OVERFLO % e

‘ \

' €L 34.88 oy -
EL. 33.80' —— =1
Addresses STORAGE 4 | | Li-DRAN o
OR RECIRCULATION EL.16.5'2 £
: 40‘ - = b |

Foam

Accumulation
Increase )

Effective

SRT

Improves
Biogas
Separation




Withdrawal Best Practices

Utilize Cone AND Surface Withdrawal

New Digesters Retrofit Digesters

Continuously Rotate between
withdraw from both  surface and cone

Use Difference between Radar and Pressure
level sensors to track SG and/or Floatable

levels.... This can inform split between surface
and cone withdrawal times
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Radar Level Transmitter for Floatable Detection
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Closing - What’s more Awesome than Digestion?
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Questions?




