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BioCNG Technical Process
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Getting Started:  Biogas testing 

bi·o·gas, b̍īōˌɡas/, noun, gaseous fuel, especially methane, produced by the 
fermentation of organic matter.
• Methane, CH4

• Carbon Dioxide, CO2

• Nitrogen, N2

• Oxygen, O2

• Hydrogen Sulfide, H2S
• Moisture
• Particulates
• Siloxanes
• Volatile Organic Compounds
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Biogas to RNG Process Flow
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Hydrogen Sulfide Removal 
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• Where does H2S come from?
• Landfills: the breakdown of calcium sulfate 

used in building materials
• Digesters: sulfate-reducing bacteria (SRBs) 

convert the sulfate ion to sulfide

• Why is H2S removed?
• Equipment damage from corrosion 

• SOx emissions

• Health and safety issues

• Odor control

• Causes fouling of siloxane/VOC removal 
media

• How is H2S removed?
• Filtration medias

• Wood-based
• Clay-based
• Ferric hydroxide
• Carbon



Moisture Removal and Compression
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Siloxane Removal
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• What are siloxanes?
• Silica and organic compounds are 

combined  (Organosilicon)

• Where do siloxanes come from?
• Many consumer and industrial products

• Shampoos and conditioners
• Deodorants
• Food additives
• Cleaning Solutions

• What impacts do siloxanes have?
• When methane gas is used as a fuel, the 

siloxanes form silicon dioxide (SiO2) and 
form a hard deposit on surfaces

• How are siloxanes removed?
• Like H2S, filtration medias

Coconut Shell

Wood

Coal

Extruded Pellets



Carbon Dioxide Removal - Membrane
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Stages of Membranes
• BCS-1: Single Stage
• BCS-2: Three Stage

Renewable 
Natural Gas

Biogas
Renewable 
Natural Gas

CO2 Rich Off Gas 

CO2 Rich Off Gas 

Biogas

Methane-Rich 
Biogas 

Stage 1 Stage 2

Stage 3
Recycled Gas



BioCNG Projects at the A.K.  
Warren Water Resource Facility
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Food Waste Processing = More Biogas
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Pre-processing DODA system

Food waste slurry loaded into truck

Slurry receiving facilities  



Increased Biogas Production With Food Waste
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Biogas Conveyance Pipeline
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Conditioning System Requirements
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RECEIVE AND 
CONDITION 

400 SCFM OF 
DIGESTER GAS 

FROM 
WARREN 
FACILITY

SUPPLY 
MINIMUM 

2,000 GGE OF 
RNG PER DAY

MEET 
CALIFORNIA 
CNG VEHICLE 

FUEL 
SPECIFICATION



BCS-1 Project Timeline
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2018 2019 2020 2021

RFQ RFP

Started 
Design

Completed 
Design

Phase 1 
Construction

SCE Power 
Drop

Phase 2 
Construction

Startup in 
Oct 2020



Title
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BCS Facility Layout

Condensate 
Sump & 
Pump Station

Clean Energy 
Operated 
Fueling Station

BioCNG Skid

Inlet Biogas Flow: 400 scfm RNG Flow: 160 scfm



BCS Storage Modification Project – Completed 2025
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Booster Compressor – Increased Storage 
Pressure to ~220 psig

Additional RNG Storage Tank



BCS-2 Project – Under Construction
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Differences between BCS-1 & BCS-2
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Inlet Biogas Flow
• BCS-1: 400 scfm
• BCS-2: 1,440 scfm

RNG Production
• BCS-1: 160 scfm
• BCS-2: 900 scfm

Electrical
• BCS-1: Skid Mounted 

Electrical, Bridge Kit
• BCS-2: Electric Room

Stages of Membranes
• BCS-1: Single Stage
• BCS-2: Three Stage

Skid Mounted Bridge Kit

Electrical Room



BCS-2 Project – Under Construction
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BCS-2 Project – Under Construction
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Thank you!

J oe Miceli,  P.E.

J oe.miceli@ tetratech.com

909-551-8287

mailto:Joe.miceli@tetratech.com

	Going Green With Renewable Natural Gas From LACSD’s Carson WWTP
	BioCNG Technical Process
	Getting Started: Biogas testing 
	Biogas to RNG Process Flow
	Hydrogen Sulfide Removal 
	Moisture Removal and Compression
	Siloxane Removal
	Carbon Dioxide Removal - Membrane
	BioCNG Projects at the A.K. Warren Water Resource Facility
	Food Waste Processing = More Biogas
	Increased Biogas Production With Food Waste
	Biogas Conveyance Pipeline
	Conditioning System Requirements
	BCS-1 Project Timeline
	Title
	BCS Storage Modification Project – Completed 2025
	BCS-2 Project – Under Construction
	Differences between BCS-1 & BCS-2
	BCS-2 Project – Under Construction
	BCS-2 Project – Under Construction
	Thank you!

