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GHGs and Mining in Canada

 Most mining operations contribute to GHG 
emissions in Canada.

 Proposed cap-and-trade systems will place a 
strong incentive on mines to track all sources of 
GHG and look for possible reduction strategies.

 All sources of GHGs will be reviewed including 
diesel equipment.
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Contribution of Diesel Equipment

 Diesel GHG for metal/non-metal mines in 
Canada 1990-2013 (NRCan/OEE 2013)
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GHG and Equivalents from Diesel
 CO2 is the most recognized GHG from diesel but 

N2O and DPM (black carbon) are also 
significant.

 N2O and black carbon have very high CO2

equivalencies which makes them significant 
even at engine-out emission levels lower than 
CO2.
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N2O – Nitrous Oxide
 N2O is formed in some diesel emission control systems.

 Not part of the CSA vent rate calculation.

 Not routinely measured during certification in the past 
however we are starting now.

 N2O from existing certified engines may be estimated 
based on the specific emission control technology and 
factors derived from the literature. 

 N2O will contribute to an overall CO2e equivalency 
estimate.
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Black Carbon from DPM
 DPM is part of the vent rate calculation and is routinely 

measured during certification tests.

 DPM is composed of elemental (black carbon) and organic 
carbon.  Only the elemental portion is considered to be a 
significant GHG with a very high CO2e equivalency.

 Factors for black carbon derived from DPM measurements 
were developed from MSHA and CANMET internal reports.

 Retrofit of diesel particulate filters (DPF) can result in a 
significant reduction in CO2e 
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How could this contribution be tracked?

 CanmetMINING already performs mining engine 
emissions testing to the CSA M424.1-16 and M424.2-16.

 This includes measurement of CO2 and some CO2

equivalents like DPM and reporting of an emissions-
based mine ventilation rate.
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Internal Project – GHG Development
 Development of an internal project to investigate GHG from mining 

engines and certification data.

 Literature review on existing approaches to calculate GHG emission 
from diesel engines.
 Carbon dioxide (CO2)

 Nitrous oxides (N2O)

 Black carbon from diesel particulate matter (DPM)

 Estimate GHG from currently approved mining engines (2016-17).

 Estimate GHG from mining vehicles (2017-18)

 White paper on GHGs from mining engines.

 Solicitation of comments from industry stakeholders.

 Incorporate GHG equivalency measurements and calculations into 
CSA testing and certification process. 
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White Paper GHG Mining Diesels
 Development of proposed equivalencies and calculation 

methods.

 Trial runs with existing certified engines.
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CO2e Reporting

 It is feasible to calculate a GHG emission rate in 
CO2e during engine certification and report it 
next to the prescribed vent rate.
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GHG Consultations - MDEC

 CanmetMINING has produced a white paper on its 
proposed GHG measurement and reporting strategies 
and released it to industry stakeholders for comments.

 This paper is available by request: 
brent.rubeli@canada.ca

 15-20 written comments received to date.  
CanmetMINING welcomes all comments and 
suggestions.

 MDEC 2017 has provided time during the roundtable 
forum on Thursday, Oct 5th at 3:00pm for discussion with 
stakeholders and any interested parties.  
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Sample of Initial Comments:

 Battery equipment is still only 5-10% of orders so CO2

from diesel is going to be important for a while.

 Tier IV engines have lowered CO2e and Tier V may 
target CO2 directly.

 CO2e is generally decreased for aftertreatment systems 
even though CO2 may increase.

 CO2 is shown on many ambient air quality monitors but 
what about CO2e?  Could this be used for VOD?

 Cost effectiveness needs to be part of the work.  CO2 is 
costly to reduce while DPM is comparatively easy 
perhaps initial work could focus on DPM
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Future steps

 Analysis of stakeholder comments and 
suggestions.

 Development of definitive GHG measurement 
and calculation procedures.

 Extrapolation to common vehicle cycles and 
underground fleet populations.

 Engagement with the CSA for incorporation into 
future versions of the standards.
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Questions?

 Hope to see you at the roundtable forum 
tomorrow on October 5th at 3:00pm.

 Brent.Rubeli@Canada.ca


