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Overview

1. Tutorial

2. Conclusions/Critical Success Factors

3. Five (5) Examples

4. CEM’s Biogas/AD Experience
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How is RNG Produced?
1. Organic Inputs

2. Inputs are converted to Carbon Neutral Gas:
– Via Anaerobic Digestion (thus Biogas)
– Via Landfill Site (thus Landfill Gas (LFG))
– Via Wastewater Treatment Plant (thus, Digester Fuel Gas (DFG))

3. CO2 (and other nasties) are stripped out, to meet LDC Fuel 
Spec, and then injected into LDC Service Lateral.
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Upgrading of Biogas to RNG
• Biogas is about 50% -70% methane, with the rest 

composed of:
– CO2 (carbon dioxide) ─ H2O (water)
– N2 (nitrogen) ─ H2S (hydrogen sulphide)

• Pipeline quality natural gas must be closer to 99% 
methane and be completely free of water and 
hydrogen sulphide

CEM has the natural gas quality 
spec from both UGL and EGD
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Upgrading of Biogas to RNG

E-House/Control Room

Biogas Buffer Tank

Moisture Removal

H2S Removal/Carbon Filters

PSA Upgrading Facility, Börger, Germany

Off-Gas Buffer Tank

CO2 Removal Via PSA 
(behind E-House)
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This Presentation Does NOT Cover
1. Production of H2 (and Injection of H2) into LDC 

pipeline:
– Via Electrolyzer
– Power intensive process
– HOWEVER, this IS the fuel of the future

2. Production of Syngas
– Via gasification of biomass
– Becoming VERY big in Western Europe
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Critical Success Factors
(a.k.a. CONCLUSIONS)
1. Predictable (High) Revenue Stream for RNG for 15 years

2. Getting ORGANIC INPUTS
– At predictable quality and quantity
– Securing inputs under Long-Term Contract (in case of AD)
– “Decline Curve” (in case of LFG)
– Control of DFG production (in case of DFG)

3. Stripping CO2 Out (can be finicky)

4. Getting RNG INTO LDC pipeline

5. Working with LDC (meeting their RNG Quality Spec)
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Examples / RNG Case Studies

1. Fraser Valley Biogas AD/Biogas

2. Woodward WWTP DFG

3. Lachenaie (Waste Connection) LFG

4. Typical German RNG AD/Biogas
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Fraser Valley RNG System
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Fraser Valley RNG System (AD)
INPUTS: - organic by-products from potato chip plant

- agricultural by-products (potatoes; vegetables)
- manure from 1,000 cows and 1.5 million chickens

OUTPUTS: - 240 – 800 m3/hr of biogas
- 50,000 GJ/year of carbon neutral RNG

SYSTEM: - Three (3) Anaerobic Digesters @ 2,700 m3 each (2 primary + 1 secondary
- Pressure Swing Absorption (PSA) system to remove CO2/H2S  

CEM ROLE: - CEM responsible for electrical engineering
- Martin & Matt (Lensink) heavily involved in development and 

implementation of biogas system (while with PlanET Biogas Solutions)
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CLICK HERE TO WATCH VIDEO

https://youtu.be/JLZCbQAULLw
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Woodward WWTP (DFG)



Sept. 25th, 2020 RNG Tutorial - 15 -



Sept. 25th, 2020 RNG Tutorial - 16 -



Sept. 25th, 2020 RNG Tutorial - 17 -



Sept. 25th, 2020 RNG Tutorial - 18 -



Sept. 25th, 2020 RNG Tutorial - 19 -



Sept. 25th, 2020 RNG Tutorial - 20 -



Sept. 25th, 2020 RNG Tutorial - 21 -



Sept. 25th, 2020 RNG Tutorial - 22 -



Sept. 25th, 2020 RNG Tutorial - 23 -



Sept. 25th, 2020 RNG Tutorial - 24 -



Sept. 25th, 2020 RNG Tutorial - 25 -



Sept. 25th, 2020 RNG Tutorial - 26 -



Sept. 25th, 2020 RNG Tutorial - 27 -

Lachenaie Landfill (PQ) (LFG)
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Typical German AD/RNG System
1. 260,000 tonnes/year organic inputs

2. >90% of raw biogas from Brewery Spent Grains

3. 15 million m3/year raw biogas

4. 1 MWe CHP for parasitic power and heat

5. 800 m3/hour of Pipeline Quality RNG

6. CAPEX ~ 17 million €
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EXAMPLE OF BIOGAS SYSTEM
LETHBRIDGE BIOGAS LTD (4 ACRES)

INPUTS: 
• Industrial and agricultural by-products
• Specified Risk Materials (SRM) 
• 100,000 tonnes/year of raw material

OUTPUTS: 
• 10.5 106m3/year of biogas 

SYSTEM: 
• Two (2) 1.4 MWe biogas-fueled cogeneration 

units generating electricity and power

CEM ROLE: 
• CEM designed the electrical interconnection and 

provided complete project management 
services.
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Contact Info

CEM Engineering
Lisa Barber- Director, Business Development

289-241-2534
lisa@cemeng.ca

227 Bunting Road, St. Catharines, Ontario, L2M 3Y2
905-935-5815 www.cemeng.ca info@cemeng.ca


