MDEC 2009

An Eight Year Look

at Diesel Particulate Matter (DPM) Results
— Vale Inco

2009 MDEC Conference

C. L. Allen, D.F. O'Connor
Vale Inco Ltd, Mines Technical Support, Copper Cliff, Ontario, POM 1NO, Canada

i ili . VVALEINCO

An Eight Year Look at Diesel Particulate Matter (DPM) Results — Vale Inco

Presentation Key Points
» Why Sample for DPM?

< Legislative Requirement
< Reduce exposure (WSIB Claims)
< Improve productivity
» Sample Analysis Methodology
< Respirable Combustible Dust Method
< NIOSH 5040 Method
« ECvsTC
» Sampling Strategy
< NIOSH Probability of Non Compliance (PNC) Rational
< Risk Based Rational
> Baseline Established
< Chart Review
> Strategy to Reduce DPM Exposure
< Cleaner Engine Technology
< Diesel Particulate Filters (DPF’s)

i ili . VVALEINCO

S3P1- 1




MDEC 2009

An Eight Year Look at Diesel Particulate Matter (DPM) Results — Vale Inco

Why sample for DPM?

» Increased Awareness

» Mines are seeing increased Worker Compensation
costs due to Occupational lliness.

» Legislative Bodies are reducing the exposure limits

% Ontario Ministry of Labour (MOL) = <1.5 mg/m3 RCD with pending reduction
to < 0.4 mg/m? TC (waiting Legislative approval)

< MSHA in United States = < 0.16 mg/m® TC or 1.3* EC mg/m? (0.123 mg/m? EC)

» Mines looking at improved productivity which results
from healthier environment and workforce.
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Sampling & Analytical Methodologies

»Respirable Combustible Dust (RCD)
»NIOSH 5040 Analysis Method

»2001 Vale Inco Samples for DPM using the
NIOSH 5040 analytical method
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Sampling Strategies
»Vale Inco has historically utilized the NIOSH

system using Probability of Non Compliance
(PNC) rational

»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

»Sampling strategy is based on sampling the identified high
risk tasks

»Risk Matrix is used to score Likelihood and Impact of
Exposure
»Job Task Assessment Criteria

+«» Job Analysis - define different tasks within each job

«» Employee Interviews — define individual tasks and perceived level of
risk to exposures

«» Task Analysis — frequency & duration
«» Historical data — exposure results available — severity
«» Mitigation Strategy — what is in place to reduce or eliminate exposure
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Vale Inco Baselines Established

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

s»Development Miner
ssHaulage Truck Operator
“+Load Haul Dump Operator
“Drilling

“*Support Miner
“*Maintenance

»Datais from full shift personal samples

»Changed sampling strategy in 2007 from Probability
of None Compliance to Risk based approach.
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Elemental Carbon Results 2001 - 2008
Average Occupation Exposure Level Per Year
All Mines
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Elemental Carbon Results 2001 - 2008
Exposure Levels per Occupation - All Mines
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No.of Samples

Elemental Carbon Results 2001 - 2008
No. of Samples per Occupation - All Mines

Occupation

——Samples

An Eight Year
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Exposure Concentration

Elemental Carbon Results for 2001 - 2008
Exposure Levels for Haulage Operators - All Mines
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Exposure Concentration
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Exposure Concentration
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Exposure Concentration
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Elemental Carbon Results 2001 - 2008
Exposure Levels for Maintenance Personnel - All Mines
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EC Sample Distribution

Number No. of Samples by Range of EC - mg/im3
Task of 0.0 0.082 | 0.098 | 0.123 0.2 5 Average
Samples| to to to to to 0.308 mg/m3
0.082 | 0.098 | 0.123 0.2 0.308 |
Develoment Miner 75 61 5 5 3 1 0.0495
Haulage Operator 51 43 4 1 3 0.0473
LHD Operator 131 97 3 " 13 7 0.0737
Drillers 30 27 2 1 0.0432
Support Miner 68 61 3 2 2 0.0496
Maintenance Personnel 90 85 1 1 2 1 0.0372
Totals 445 374 16 22 24 9 0 0.0501
Percentage of Total 84 4 5 5 2 0

\' VALE INCO

S3P1-10



MDEC 2009

An Eight Year Look at Diesel Particulate Matter (DPM) Results - Vale Inco

Strategy to Reduce EC Exposure

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

» Dilution: Focus on the design, installation and
maintenance of good auxiliary ventilation systems.

» Maintenance: A good program resulting in high engine
performance is key to reducing DPM at the source.

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

» Diesel Particulate Filters: Investigation of reliable cost
effective diesel particulate filters.
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Example of Level Ventilation System

Mining Area

Exhaust Air Raise — i i
'-.\,::Q\Fresh Air Raise
—— D

& Haulage
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Summary

1. Current Regulation limit in Ontario is 1.5 mg/m?3 Respirable
Combustible Dust (RCD) with a proposed limit of 0.4 mg/m3 TC
(or EC x 1.3 < 0.4 mg/m3) pending legislative approval.

2. EC concentrations can be managed with good ventilation

3. Investigations show that excedence can be expected if engines
and ventilation is not well maintained.

4. Vale expects to see the EC exposure trends reduce over the next
several years.

5. To meet exposure limits such as 0.16 mg/m3 TC without
exposure excedence requires further engine development or the
application of exhaust after treatment technology.
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