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Introduction



Methane is a Powerful Greenhouse Gas

CH4

CO2

82.5×
more powerful 
than CO2 over 

a 20-year period

CH4 CO2

10-12 

Years

300 – 1,000 

Years



Emerging Drivers

CAP/ESG 
Initiatives

New 
Regulations

Public 
Awareness

Odors 
and 

Safety

New 
Technology 

and 
Research

Climate 
Change

Insurance 
and 

Bonding
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Optical Gas Imaging Flux Wall Method
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Methods

Bottom-Up 
Source Identification

Top-down
Quantification
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OGI Camera

Gas 

Infrared 

Radiation

Spectral 

Filter 

Detector and filter 

are cryogenically 

cooled to -203°C 

IR Quantum 

Detector



Drone Flux Walls

Flux Wall Overview Schematic, 

courtesy of Explicit (2023)

Drone Photo, courtesy of Explicit (2023)
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Dante Fiorino

Investigation



Brown and Caldwell 11

Problem Statement

Biosolids Land Application 
Facility (BLAF)

Existing Floating Cover 
Digesters
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Problem Statement

Biosolids Land Application 
Facility (BLAF)

Existing Floating Cover 
Digesters

Estimate 78 Mscf/yr 

CH4, 89% GHG 

impact as power

Estimate 114 Mscf/yr 

CH4, 130% GHG 

impact as power
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OGI Camera (Columbus)
Dewatering 

Centrate Chute Digester PRVCake LoadoutBLAF Biofilters
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OGI Camera (Columbus)
Digester 

Tank Leak
Digester 

Cover

First Time Methane Has Been 
Seen

Digester 

Cover



–50 kg/hr

–20% of flow meter

–25% of VSR estimate

–2,430 cars per year
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Drone Flux – 
Digesters and 
BLAF



–1.7 kg/hr (1.6 Mscf)

–Less than 0.5% loss

–EPA default 1%

–80 cars per year
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Drone Flux – 
Waste Gas 
Burner



–18.3 kg/hr

–Unexpected 

contributor

–Most from biosolids 

thickening

–880 cars per year
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Drone Flux –
Biosolids 
Handling



70 kg/hr
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Cake LoadoutBiofilters

Dewatering 

CentrifugesGravity Thickeners

WGB

Post Digestion 

Thickening 

Centrifuge

Control 

Building

Digesters

BLAF

Biofilter

25 kg/hr

18 kg/hr CH4

25 kg/hr

~2 kg/hr

S67 page 43

S84 page 26

S84 page 26

S87 page 49 

and 73 12"

S87 page 57

Emissions Point

Emissions 

Point/Generator

Emissions 

Generator

FAR

Buried FAR

BLAF 

Area

Digester  

Area

WGB

Solids Handling 

Area



Dante Fiorino

Solutions



Alternative Approach
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Digester Options 

+

Biogas Use Options

+ 

BLAF Options 

+ 

Solids Handling 

Options

Established Solutions

Innovative Solutions

Next Gen Digester

+

High Pressure 

Biogas

Design Standards
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Existing State

CH4

High Entrained 

Gases (Low S.G)

High Residual 

VS Digestate

Dissolved 

Methane
CH4

Low VSR 

Digestion

CH4

CH4

High additional VSR

Dewatering 

Centrifuge

Post Digestion 

Thickening 

Centrifuge

Dewatered 

Cake Silos

BLAF

Methane 

Phase Digester

Biofilter

Biofilter

Foul Air



–Constant mixing

–Surface withdrawal

–Longer SRT

–Fixed digester covers

–High design biogas 
pressure for PRV leaks
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Next Gen 
Digestion
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Future State

Low Entrained 

Gases (High S.G)

Low 

Residual VS 

Digestate

Dissolved 

Methane

CH4

CH4

CH4

CH4

Low additional VSR

High VSR Digestion Dewatering 

Centrifuge

Post Digestion 

Thickening 

Centrifuge

Dewatered 

Cake Silos

BLAF

Methane 

Phase Digester
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B3 - Regenerative Thermal 
Oxidizer

B2 - Vapor Combustion 
Unit

BLAF Foul Air
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B1 - Augmented 
Biofiltration

B4 - Fixed Concrete Cover
B5 - Fixed Stainless-Steel 

Cover



B3 – Regenerative 
Thermal Oxidizer

B2 – Vapor Combustion 
Unit

BLAF Foul Air
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B1 – Augmented 
Biofiltration

B4 – Fixed Concrete Cover
B5 – Fixed Stainless-Steel 

Cover

Structural concerns with 

concrete weight

Methane content too 

low at BLAF tanks

Not effective

requires pilot 

testing

$6.1 million NPV

$32 - $58 

million NPV



S3 – Regenerative 
Thermal Oxidizer

S2 – Vapor Combustion 
Unit

Solids Handling Foul Air
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S1 – Augmented 
Biofiltration

S4 – Vacuum Extraction



S3 – Regenerative 
Thermal Oxidizer

S2 – Vapor Combustion 
Unit

SH Foul Air
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S1 – Augmented 
Biofiltration

S4 – Vacuum Extraction

Requires pilot 

testing

No reuse 

regulations in 

Ohio

$5.0 million NPV$4.7 million NPV



– Vacuum degassing technology for digested 

sludge

– Strips dissolved and entrained methane for recovery

– Can add P precipitation 

– First installation in 2016 with 9 installs globally 

(1 in USA)

– Improves dewaterability, reduces polymer

Vacuum Extraction (Elovac)

Acid Phase 

Digesters

Methane Phase 

Digesters

Thickening 

Centrifuges

Dewatering 

Centrifuges

BLAF

Biosolids-Cake 

Storage Silo 1 & 2

Recovered 

Biogas

Elovac



131 kg/hr
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Cake LoadoutBiofilters

Dewatering 

CentrifugesGravity Thickeners

WGB

Post Digestion 

Thickening 

Centrifuge

Control 

Building

Digesters

BLAF

Biofilter

47 kg/hr

36 kg/hr CH4

43 kg/hr

~5 kg/hr

S67 page 43

S84 page 26

S84 page 26

S87 page 49 

and 73 12"

S87 page 57

Emissions Point

Emissions 

Point/Generator

Emissions 

Generator

FAR

Buried FAR

BLAF 

Area

Digester  

Area

WGB

Solids Handling 

Area
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Cake LoadoutBiofilters

Dewatering 

CentrifugesGravity Thickeners

Post Digestion 

Thickening 

Centrifuge

Control 

Building

Fixed

Concrete

BLAF

Biofilter

<1 kg/hr

<1 kg/hr

S67 page 43

S84 page 26

S84 page 26

S87 page 49 

and 73 12"

S87 page 57

Emissions Point

Emissions 

Point/Generator

Emissions 

Generator

FAR

Buried FAR

BLAF 

Area

Digester  

Area

WGB

Solids Handling 

Area <6 kg/hr (-95%)

Improved 

Digestion

<3 kg/hr CH4

<1 kg/hr

Biogas Used

RTO

RTO or VCU



Questions?

Thank you.



Brown and Caldwell 33


	Default Section
	Slide 1: Fugitive Methane 
	Slide 2
	Slide 3: Introduction
	Slide 4: Methane is a Powerful Greenhouse Gas
	Slide 5: Emerging Drivers
	Slide 6
	Slide 7: Methods
	Slide 8: OGI Camera
	Slide 9: Drone Flux Walls
	Slide 10: Investigation
	Slide 11: Problem Statement
	Slide 12: Problem Statement
	Slide 13: OGI Camera (Columbus)
	Slide 14: OGI Camera (Columbus)
	Slide 15: Drone Flux – Digesters and BLAF
	Slide 16: Drone Flux – Waste Gas Burner
	Slide 17: Drone Flux – Biosolids Handling
	Slide 18
	Slide 19: Solutions
	Slide 20: Alternative Approach
	Slide 21: Existing State
	Slide 22: Next Gen Digestion
	Slide 23: Future State
	Slide 24
	Slide 25: BLAF Foul Air
	Slide 26: BLAF Foul Air
	Slide 27: Solids Handling Foul Air
	Slide 28: SH Foul Air
	Slide 29: Vacuum Extraction (Elovac)
	Slide 30
	Slide 31
	Slide 32: Thank you.
	Slide 33


