
Managing Diesel Emissions at Vale Inco
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Why Sample for DPM?

� Improve the Underground Environment
� Health and Safety of Workforce

� Measure
� Occupational Health Program ensure compliance
� Undiluted testing at routine intervals 
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� Maintenance
� Poorly services or tuned engines produce more exhau st 

emissions
� Baseline established for each engine

� Legal Requirements 
� Ambient Air tests at the request of a worker
� Investigative monitoring due to over exposure



Diesel Emissions Monitoring Methods

� Atmospheric Monitoring for Diesel Particulate
� RCD Method
� NIOSH 5040 Method
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� Undiluted Engine Exhaust Monitoring
� Stain Tubes
� Electronic Testers



Undiluted Measurement Protocol

� Safety
� Qualified Personnel
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� Documentation
� Protocol for Repeatability



Undiluted Measurement Protocol

� Safety
� Qualified

Personnel
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� Documentation



Undiluted Engine Exhaust Sampling 
� Ecom
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Undiluted Engine Exhaust Measurements

Measurement
Ports

������������	�
����		�
�	������
�����




Undiluted Measurement Protocol

Reproducible
Results
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Undiluted Engine Exhaust Sampling 
� Drager EM200
� ICx Real Time DPM monitor
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Atmospheric Monitoring for Diesel Particulate

� Vale Inco has historically utilized the NIOSH  
system using Probability of Non Compliance 
(PNC) rational

� In 2007, Vale Inco moved to utilizing a Risk 
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� In 2007, Vale Inco moved to utilizing a Risk 
Based rational

� Semi-Quantitative methodology currently used 
to conduct our Occupational Risk 
Assessments.
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Risk Based Assessment
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Vale Inco Baselines Established

� Analysis for this presentation focuses on EC 
exposure for 6 main tasks:

� Development Miner

� Haulage Truck Operator

� Load Haul Dump Operator

� Drilling

� Support Miner

� Maintenance

� Data for this presentation is from full shift perso nal 
samples

� Changed sampling strategy in 2007 from Probability 
of None Compliance to Risk based approach.
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EC Sample Distribution
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Maintenance

� Well Serviced engines 

� Preventative, Predictive, Planned, Reactive

� Replacement of Old engines

June 11th - Grader #116 - 1800 to 2340 Levels
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Strategy to Reduce EC Exposure

Vale Inco has been working towards reducing DPM to 
improve the air quality of the underground environm ent 
through the following initiatives:

� Dilution:  design, installation and maintenance of good 
auxiliary ventilation systems.

� Engine Maintenance: High standard is key to reducin g 
DPM at the source.

� Engine Design:  Cleaner modern engines

� Fuel:  The use of ultra low sulphur diesel fuel.

� Lube Oils:  Reduces ash in the exhaust. 

� Diesel Particulate Filters:  Investigation of relia ble cost 
effective diesel particulate filters.
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Example of Level Ventilation System

Mining Area

Source

Fresh Air RaiseExhaust Air Raise

Main Ramp
& Haulage

Haulage Way



Conclusion
1. Sampling for diesel emissions is required for con trol and 

continued improvement.

2. Sampling consists of a combination of ambient and  undiluted 
engine exhaust methods.

3. Investigations show that exposure limits can be e xceeded if 
engines and ventilation systems are not well mainta ined.
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engines and ventilation systems are not well mainta ined.

4. Reduction of diesel emissions is a combination of  strategies.

5. It is our responsibility to reduce employees expo sure to diesel 
emissions to as low as reasonably achievable.


