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What is the MAPTEST?
Manufacturer’s protocol for exhaust 
systems testing.

Reference: MMSL 97-064.

Based on the ISO 8178 test and the 
CSA M424.2-90.

Used for laboratory emissions 
testing of oxidation catalysts, diesel 
particulate filters, etc.
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Why was the MAPTEST created?
Emissions data from manufacturers often did not include nitric oxide 
(NO) and nitrogen dioxide (NO2) separately.

This is important because they have different exposure limits.

It was known that certain diesel oxidation catalysts produce NO2 as 
a secondary emissions and this was of specific concern.

The diesel emissions measurement and analysis from M424.2-90 
had become widely accepted and it was thought this could be used 
to evaluate emissions control devices.
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How does it work? - Test Cycles
Based on ISO8178 eight mode test.
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Emissions Sampling
Conventional emissions only.

Test equipment to ISO8178.
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Evaluation
Uses the exhaust quality index (EQI) for the integrated ISO8178 
emissions results as an indicator of overall emissions.

The emissions system effectiveness (ESE) is calculated from the 
change in EQI.
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Why revise the MAPTEST?
The ESE gave the mining industry their own evaluation tool for 
aftertreatment device performance.

But no effect on ventilation rates and no changes to certification.

No consideration for secondary emissions like PAHs and VOCs 
despite VOC mutagenicity tests being common around that time.

Other protocols have become popular in the industry including the 
VERT test, MSHA particulate filter requirements and EPA and CARB 
verification programs.

Time to revise the protocol.
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VERT Test – SN277206
The VERT test is very well known 
especially for comprehensive 
analysis of secondary emissions.

Very expensive and time 
consuming but accepted globally.

Also based on ISO8178 C1 cycle.

Tests emissions during DPF 
regeneration similar to M424.2-22.

In-use verification component.
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MSHA particulate filter requirements
MSHA requires diesel particulate filters to have a minimum 
performance to achieve the PM g/h emissions rule.
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CARB Emissions Control Verification
Verified diesel emissions control strategy (VDECS).

(CCR 2700-2710) by the California Air Resources 
Board (CARB) to reduce either particulate matter 
or oxides of nitrogen, or both.

Level 1 PM VDECS is verified to reduce PM emissions by 
at least 25%,
Level 2 by at least 50%, and 
Level 3 by at least 85% or to achieve PM emission levels 
of 0.01 grams per brake-horsepower-hour (g/bhp-hr) or 
less.
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How can we build on this experience?
Include secondary emissions in the MAPTEST.

Include DPF regeneration performance evaluation and safety.

Look at potential for in-use verification.

Lessons learned
MSHA – Revisions because of NO2 formation potential.
CARB – Recalls due to unsafe regen control in some DPFs.

Ensure that specific needs of the mining industry are met.
Emissions control for good air quality.
Device safety for operator protection.
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How can you help?
Revision of the MAPTEST will be a collaborative effort by device 
manufacturers, mining companies, regulators and government.

Please contact CanmetMINING if you are interested in joining the 
MAPTEST review committee.

Brent Rubeli
brent.rubeli@nrcan-rncan.gc.ca
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