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ABSTRACT: As part of the Diesel Emissions Evaluation Program (DEEP) consortium, Noranda Inc. has un- 
dertaken a field project to evaluate the overall performance of the latest diesel particulate filter technology 
(DPF) at its Brunswick Mine in Bathurst, New Brunswick. Performance of the filtration systems is evaluated 
with respect to their ability to reduce tailpipe emissions and concentrations of diesel particulate matter (DPM) 
and noxious gases in mine air, efficiency of filter regeneration process, maintenance requirements, reliability, 
and acceptance. Four different particulate filter systems deployed on heavy production vehicles are subjected 
to an 18-month field evaluation. Over the evaluation period the vehicles will have accumulated approximately 
4000 operating hours in production. 

This paper presents the results of testing conducted mid way through the 18-month field trials. The 400- 
meter section of the mine drift at 525-5 sub level, hereinafter referred to as the "isolated zone" was isolated 
between intake and exhaust fan systems and sealed with bulkheads against leakage. The isolated zone was 
ventilated at the rate required per CSA Standards and issued by CANMET for the engines tested. Four vehi- 
cles, two load-haul-dumps (LHDs) and two trucks, retrofitted with particulate filter systems were tested along 
with a new identical model LHD and truck equipped with exhaust systems consisting of a catalytic converter 
(DOC) and muffler. The test vehicles were operated individually inside the isolated zone for approximately 4 
hours over simulated production duty cycles. 

Measurements of ambient concentrations of particulate matter, tailpipe emissions, and engine parameters 
were performed for each of the tested vehicles. The DPM samples for carbon were collected at the most up- 
stream end of the isolated zone, at the vehicle next to the operator, and at the most downstream or exhaust end 
of the isolated zone. The DPM samples were analyzed for total (organic and elemental) carbon using NIOSH 
Analytical Method 5040. Ambient concentrations of particulate matter at the exhaust end of the zone were 
also measured using Scanning Mobility Particle Sizer (SMPS), and real time PAH monitor (PAS 2000). Effi- 
ciency of the filters was also evaluated on a basis of tailpipe measurements performed using raw exhaust in- 
struments the NanoMet and the UGAS. In addition, relevant engine parameters were obtained using Detroit 
Diesel Diagnostic Link (DDDL) and from exhaust backpressure and temperature measurements. Results from 
the tests proved conclusively that diesel particulate filters can significantly reduce the concentrations of air- 
borne DPM, but not without careful monitoring of both ambient and tailpipe emissions and not without care- 
ful attention with respect to maintaining the integrity of the DPF systems. 

1 INTRODUCTION 

The long-term objective of the diesel particulate filter 
(DPF) evaluation project at Brunswick Mine is to 
prove the overall performance of the technology in 
underground mining applications. The performance 
of the filters is evaluated with respect to their ability 
to reduce tailpipe emissions and concentrations of 
particulate matter and noxious gases in mine air, effi- 
ciency of the filter regeneration process, maintenance 
requirements, reliability and acceptance. The criteria 
with most impact are certainly the efficiency of the 
filter systems in reducing tailpipe emissions and con- 

sequently concentrations of particulate matter and 
noxious gases in mine air. In 1996 the American 
Congress of Governmental Industrial Hygienists 
(ACGM) derived and recommended the TLV-TWA 
for diesel particulate matter of 0.15 mg/m3 based on 
total carbon (TC). In the notice of intended change 
for 1998 the proposed limit was lowered again to 
0.05 mg/m3 TC. In the notice of intended change for 
2001 ACGM [ACGM 20011 recommended an 
equivalent TLV-TWA of 0.02 mg/m3 based on ele- 
mental carbon (EC). Recently the United States Mine 
Safety and Health Administration (MSHA) promul- 
gated new regulations [66 Fed. Reg. 5706 and cor- 
















