
BioSpec VOC Case Study 
Project: Stanton Farms/Faromor CNG

Location: Ontario, Canada | Installation: 2021

Biogas: 420 SCFM (inlet) | Feedstock: Dairy manure and agriculture wastes

Summary
Faromor CNG operates a RNG upgrading facility 
supplied by DMT using membrane separation 
technology. The RNG facility upgrades biogas produced 
by Stanton Farms in Ontario, Canada. The project won 
the 2022 Biogas Project of the Year from the Canadian 
Biogas Association Industry Awards and is the first 
agricultural biogas project connected to Ontario’s 
natural gas grid.

Camlin Energy’s BioSpec VOC analyzer has been a 
key part of the success of the project and has allowed 
significant financial savings to be realized. The analyzer is 
used to proactively monitor the levels of H2S and VOCs 
(Volatile Organic Compounds) in the gas and the plant 
has taken actions based on the data which has enabled 
them to prolong the life of the activated carbon media 
and defer its replacement, whilst ensuring that the 
upgrading plant is protected from the harmful effects of 
H2S and VOCs.

Key benefits to Faromor

» Real-time data on H2S, NH3 and VOC levels in the
gas providing actionable insights.

» Financial savings made by deferring replacement of
activated carbon to maximize its usage.

» Improve specification of carbon media with suppliers
to optimize the media for the plant.

» Protect separation membranes from harmful
contaminants.

» Payback period on BioSpec VOC less than one year.

“We are extremely happy with the BioSpec VOC 
analyzer. It has given us much needed insight and 
clarity on the H2S, NH3 and VOC levels in the gas. 
It has already paid for itself through the savings 
we have made by deferring the activated carbon 
media replacement. Camlin’s support has been 
great, and they have been there to help  
with any questions.”

Nicholas Hendry, President, Faromor CNG



Contaminants in the raw biogas are removed with two 
activated carbon filters in a lead-lag arrangement before 
the gas is upgraded to renewable natural gas and 
injected on to the Ontario gas grid. The BioSpec VOC 
instrument is used to measure the raw biogas going into 
the filters, and after each of the filter vessels. 

Extending the life of the activated carbon

Originally, the RNG plant was designed and costed with 
the assumption that an activated carbon vessel would 
need to be replaced every six months given the level of 
H2S produced in the dairy farm.

With the BioSpec VOC, this period was able to be 
significantly extended to over twelve months, and with 
better choice of the carbon (based on data from the 
analyser), potentially further extended to 18 months for 
future carbon media.
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1: Raw Biogas
• Continuous data on H2S levels in the raw biogas 

allow the plant to better manage H2S levels at  
the digester.

• Where high VOC levels are measured, the gas can 
be diverted to the CHP engine to avoid saturating 
the VOC capacity of the carbon.

• Data is shared with carbon media suppliers to 
allow the carbon to the optimized for the types and 
concentrations of contaminants that are present.

2: After activated carbon filters
• Trending the online data (rather than a spot 

measurement) makes it easier to determine when 
the carbon is beginning to saturate.

• Real-time monitoring ensures that the gas quality 
specification for the upgrading equipment is  
always met.

Overview of installation 
and BioSpec VOC 
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1: Reducing levels of hydrogen sulfide in 
the raw biogas to extend the life of the 
activated carbon vessels

H2S levels in the raw biogas were running at 
~100ppmv and H2S removal accounts for the 
majority of the spend on activated carbon.  

In March 2022, the project began adding ferric 
chloride to the digester as a cost-effective 
method to reduce the concentration of H2S in 
the raw gas and hence significantly extend the 
life of the activated carbon vessel.  With real 
time measurement of H2S levels, the BioSpec 
VOC analyzer allowed the amount of ferric 
chloride dosing to be optimized.

2: Increasing the service life of the activated 
carbon filters

Breakthrough of NH3 in the lead carbon filter 
began in May 2022 with levels steadily 
increasing (upper chart).  With lab sampling  
(a one-off measurement), the plant would likely 
have replaced the carbon media shortly after 
that.  However, from the data trends available 
from online monitoring, it is clear that the level 
of NH3 is generally below the 20ppmv 
threshold permitted for the upgrader.  Since 
the lag filter can catch any residual amounts 
of NH3 the plant decided to leave the carbon 
vessel in place until the trend in NH3 levels 
reaches a higher level.  

Furthermore as the lower chart shows, H2S is 
still being fully adsorbed by the lead activated 
carbon filter and hence the carbon continues 
to have capacity to adsorb H2S.  Had the 
carbon media been replaced based on NH3 
breakthrough, this additional adsorption 
capacity for H2S would have been lost.

As such, continuous monitoring of 
contaminant levels allows better decisions to 
be made on replacement of carbon media to 
maximize its usage and minimize carbon costs, 
without putting the upgrading technology  
at risk.

Examples of actionable insights 
realized from BioSpec VOC

March 2022: Commenced 
program to add ferric 
chloride to the digester  
to drive down H2S levels  
in the raw gas

KEY: Grey points: measured concentration. Red Points: component not 
detected. Green dashed line: maximum concentration permitted for 
NH3 at separation membrane upgrader.

KEY: Grey points: measured concentration. Red Points: component 
not detected. 



3: Protect separation membrane upgrading 
technology from harmful contaminants

To ensure maximum performance of the 
upgrader, it is necessary to ensure that the 
levels of the contaminants reaching the 
membranes are within specification.  Real-time 
monitoring with BioSpec VOC provides this 
assurance.

The chart shows that NH3 is starting to break 
through the lag filter (although at low levels 
and within specification). This breakthrough 
has occurred two months after NH3 
breakthrough began in the lead filter.

The data shows that other contaminants such 
as H2S and MEK are not present in the  
cleaned biogas.

4: Procurement of activated carbon 
optimized for the project

The levels of contaminants in the raw biogas 
have significantly changed over time.  The 
addition of ferric chloride (as described earlier) 
has dramatically reduced H2S levels in the 
raw biogas.  There has also been an increase 
in NH3 levels during the summer as ambient 
temperature levels have increased.

By monitoring the levels of various 
contaminants over time and discussing this 
with carbon suppliers, the carbon media can 
be optimized further for the plant so that life of 
the media is maximized. 

This will enable the plant to further reduce 
their spend on activated carbon.
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