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As awareness grows about the 
health impacts of DPM and 
other harmful engine emissions, 

regulators are introducing tough new 
environmental regulations. In response, 
mine operators are employing the latest 
ultra-low emissions diesel-engine tech-
nology in their underground mobile 
fleets.

Brendan Anderson is head of the 
mobile equipment department at 
Boliden’s Tara Mine in Ireland,  
Europe’s largest zinc operation. He  
says engine technology is playing  
an increasingly important role in 
equipment selection.

“That’s one of the key things we 
consider nowadays,” he says. “We look 

at a lot of criteria but engine technology 
is up there, especially the emissions and 
particulate from the equipment. It’s not 
just about how much volume a truck can 
move or how fast it can move it. It’s 
about how clean the engines powering 
them are. Given our need to minimise 
underground emissions as much as 
possible, the best engine technology is 
essential.”

Pat Hanratty is the senior ventilation 
engineer at Tara, and says that 
ventilating such a large underground 
operation is no easy feat.  

“We commit to our employees to 
work on reducing emissions and 
increasing ventilation to improve their 
health,” Hanratty says.

The mine ventilation system has a 
maximum capacity of more than 
1,000m3/sec and Boliden has made large 
capital investments to improve the total 
volume of air passing through the mine 
– particularly in the deepest areas one 
kilometre down.

Hanratty says improving conditions  
for workers underground requires a 
combination of optimum ventilation 
volumes, the best available engines, the 
cleanest possible fuel and a strong 
maintenance programme.

“Our trucks and loaders are big, and 
we need to have the best available 
technology in order to keep our people 
safe and healthy, and comply with the 
very stringent European regulations,” 

Hanratty says. “That’s where Sandvik has 
been a really good partner for us. Early 
on, we got TierI IV/Stage IIIB engines in 
our Sandvik LH517s and we were very 
pleased with the reduced emissions 
those provided.”

Boliden Tara is among Europe’s first 
mines to employ Stage IV/Tier IV 
technology in its underground loaders 
and haul trucks. The mine recently 
replaced a Tier IV interim engine in a 
Sandvik TH550 truck with a Tier IV Final, 
and a Sandvik LH517 loader is also 
thriving with a Tier IV Final engine. Both 
engines recently surpassed the 
1,000-hour mark.

“The Stage IV/Tier IV engines take 
things to another level,” Hanratty  
says. “We’re proud to once again  
be early adopters of these ultra- 
low emissions engines. It’s to the 
betterment of everybody working 
underground. You get better productiv-
ity when people have cleaner air and a 
workplace in which they can be more 
efficient. 

“We’ve found over the years as we’ve 
developed that when you reach the 
limits of your current infrastructure  
and then you get an opportunity to  
bring in a new return air raise, and you 
suddenly improve the ventilation in an 
area it’s a dramatic improvement in 
morale in that area. Production 
increases. 

“Cost-benefit wise it absolutely pays 
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to make sure that you can get the best 
environment for the people that you 
have working there.”

Sandvik has partnered with engine 
supplier Volvo Penta for several years to 
help mine operators achieve major 
reductions in NOx and DPM emissions for 
its underground loaders and haul trucks.

“We used to get reports from our 
operators about equipment working in a 
smoky environment,” Anderson says. 
“We just don’t have that now with the 
newer Sandviks. The lads will tell us that 
with the newer Sandvik trucks and the 
loader, the emissions level they notice is 
minimal in comparison to others. The 
Sandvik equipment is just at the moment 
so much better. The Volvo technology is 
so much better.”

By the end of 2014, Sandvik aims to 
have all its underground load-and-haul 
fleet models sold in Europe powered by 
the ultra-low emission diesels, collec-
tively referred to as Stage IV/Tier IV 
engines after the relevant European 
Union Euro IV and US legislative 
requirements. The engines have been 
required for the on-highway truck 
industry in the EU since 2013, and during 
2014 it is being mandated for certain 
sections of the off-highway market, 
covering construction equipment and 
some mining equipment, including 
underground products.

Anderson estimates that of the 
300-odd pieces of equipment under-
ground, less than 10% of those are 
burning 80% of the fuel.

“A haul truck or a loader down there 
is burning a sizeable amount of fuel,” he 
says. “They’re the ones that can create 
the most emissions.”

Tara has initiated efforts to quantify 
the benefits of the cleaner engine 
technology. The mine uses a MAHA 
MPM-4M diesel particulate analyser as 
well as an ECOM-AC instrument in its 
workshops to measure CO2, NO and 
NO2 levels different pieces of equipment 
produce.

“Testing for diesel particulate matter 
is something that all operators are going 
to have to find out how to do best,” 
Hanratty says. 

“We really have to be vigilant, but it’s 
not an easy thing to measure in the 
ambient atmosphere. We know the 
polluters are the diesel engines and we 
feel we’re going about establishing the 
prevailing gas levels in the best possible 
ways.”

Tara was the first mining operation in 
Ireland to adopt ULSD, which allowed 
the use of Stage IV/Tier IV engines with 
selective catalytic reduction technology. 
This enabled the mine to reduce DPM 

and NOx emission levels without the 
need for diesel particulate filter 
regeneration and the associated 
increased maintenance. 

“The European commission and 
various governments having pushed so 
hard to bring emission levels down has 
driven engine manufacturers to invest in 
new technology and develop these even 
cleaner engines,” Anderson says. “It’s up 
to us as operators to push the OEMs to 
get those engines into their mobile 
equipment.”
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