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2011 SME Annual Meeting & Exhibit

& CMA 113th National Western Mining Conference

Shaping a Strong Future Through Mining
February 27 - March 2, 2011 ¢ Denver, Colorado

The premier gathering of mineral professionals is not to be missed.
Mark your calendar for the following:

PROGRAM

Coal & Energy ° Industrial Minerals & Aggregates ¢ Environmental
Geology * Mining & Exploration ¢ Mineral & Metallurgical Processing
Robert Bates Symposium ¢ R-H Yoon Symposium
Underground Construction Association of SME ¢ Valuation

EXHIBIT

The industry’s best market place. Plan on experiencing more than
400 of industry’s most innovative suppliers of products and services.

PLUS: Short Courses ¢ Field Trips ¢ Social Activities
Student Activities * And much more!

For more information on the 2011 SME/CMA Meeting, contact:
SME, 8307 Shaffer Pkwy, Littleton, CO 80127

www.smenet.org * sme@smenet.org ¢ 303-948-4200
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and filtration at high flux rates allows greater
capacity with a smaller system.

Proven reliability, unbeatable customer service and
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Veolia Water Solutions & Technologies company, for
more than 50 years.

Contact us today to learn more about our complete
line of filtration technologies.

WHITTIER FILTRATION
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www.WhittierFiltration.com
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Incorporating changes such as
commodity prices, customer sales,
fluctuating cost assumptions and newly
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ONTARIO’S NORTH IS MINED MORE THAN ANY OTHER. innovative industries

have been unearthing talent in Ontario’s North for decades, and have polished it into
a highly skilled workforce — over 55% has a post-secondary education. In fact, the 2009
World Competitiveness Yearbook ranks our education system ahead of Japan and the
U.S. in its ability to meet the needs of a competitive economy. And competitive we are,
in fields as diverse as IT, aerospace, biotechnology and alternative energy. Brainpower
is a renewable resource too, as the three universities and six colleges of Ontario’s North
produce a steady supply of graduates every year in mathematics, engineering and
sciences. Put our minds to work for you. The world works here.
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SME is on the move,

new headquarters building will give the society room to expand

N

by Nikhil C. Trivedi,

2010 SME president

SME will move its
headquarters into
a larger building
in Englewood,

CO shortly after
the 2011 SME
Annual Meeting in
Denver, CO.

ME is moving. Yes, figuratively and

literally. In fact, as everyone can
imagine, both are interdependent.

I have the pleasure of informing
the membership that SME is
moving its headquarters from its
current location in Littleton, CO
to Englewood, CO. The new SME
building is about 32 km (20 miles)
east of the current one, which has
served as SME’s office for the past
31 years. Those familiar with the
current building know that it is a
very attractive all-brick building with
an aesthetically pleasing exterior.
However, those who work there day
in and day out, along with members
who visit the SME offices, have known for a long
time how cramped it is on the inside. SME’s
Facebook friends may have already seen the
“for sale” sign in the front lawn of the Shaffer
Parkway site.

The new building, which SME will be
acquiring shortly, is located in a beautiful office
park, is 12 years old and currently houses a local
Denver television station. Most importantly, to
Denver Broncos fans, it is within a stone’s throw
of the Bronco’s headquarters and practice field
near Centennial Airport in southeast Denver.

It is conveniently accessible from Denver
International Airport and from all Denver
suburbs via major highways.

I would like to share with you the steps
involved in making this decision. SME’s
leadership and staff have, over the years,
discussed the severe space shortage at the
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current location. The recent affiliation of Mii
and the society’s increased book sales made it
necessary for SME to lease some badly needed
storage space. The recent member benefit
initiatives, such as OneMine.org and SME Tech,
warranted hiring additional staff and our planned
initiatives for SME’s future growth pretty much
demand staff additions in the near future. For
all of those initiatives, the current space was
not adequate and SME was in great need of
additional office space.

With that as background, Will Wilkinson,
2009 SME president, established an ad hoc
committee to develop a list of options for
SME to consider. The ad hoc committee was
established in January 2010 and was made up of
five members — Marc LeVier (board member),
Doug Peters, Jim Komadina, Dave Kanagy and
Mike Hedges.

During the following months, this ad hoc
committee explored several options with the
only criterion being “the best interest of SME.”
The committee looked at expanding the current
building, buying land and constructing a new
building, buying an existing building, leasing
space and deferring the decision to a later date.
I had not mentioned to the ad hoc committee
that, in my opinion, that last alternative was a
nonstarter. [ would have been very disappointed
if the ad hoc committee had returned to
the board with the recommendation to do
nothing. To its credit, I found out afterward the
committee dismissed that option early on.

The ad hoc committee worked closely with
SME’s Finance Strategic Committee currently
chaired by Bob Shaffer, board member. It put
together financial models and projections for
several different combinations of options and
eventually concluded that SME’s best option was
to buy an existing facility that could be upgraded
or modified to suit SME’s needs with minimal
expenditures of time and money. Ensuring
minimum impact on the staff’s daily commute
to SME was also a key criterion. That was a
key factor as the ad hoc committee expanded
its charter to initiate a search for proper office
space.

The ad hoc committee concluded that the
best choice for SME was to move to Englewood
in the Dove Valley office park at 12999 E. Adam
Aircraft Circle. At this stage, we were just

Continued on page 14
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Politics of Mining

NMA files suit against EPA and Army
Corps over Appalachian coal permits

CITING VIOLATIONS of the
Administrative Procedures Act,
the Clean Water Act, the National
Environmental Policy Act and
the Surface Mining Control and
Reclamation Act by disregarding
explicit requirements for public
comment and formal rulemaking
procedures, the National Mining
Association (NMA) filed suit against
the U.S. Environmental Protection
Agency (EPA) and the U.S. Army
Corps of Engineers (Corps) for
unlawfully obstructing permitting of
coal mining operations in the Central
Appalachian coal region.

NMA said the moratorium placed
on Appalachian coal permits has
jeopardized thousands of jobs and
limited a vital supply of fuel to meet
the nation’s electric power needs.

NMA’s lawsuit, filed in the Federal
District Court for the District of
Columbia, contends the EPA and
the Corps have circumvented clear
requirements for public notice and
comment of a host of federal statutes
and ignored calls for peer-reviewed

“The Corps is allowing EPA to impose unilateral control over coal mine permits
throughout Appalachia, imposing a moratorium on jobs, energy production and the
economic future of communities in the region.”

science as part of a deliberate policy to
substitute agency guidance for formal
rulemaking.

“NMA members’ efforts to
navigate this unlawful process and
obtain reasonable and predictable
permit terms have been unsuccessful,
leaving us no choice but to challenge
the EPA and Corps policy in court,”
said NMA president and chief
executive officer Hal Quinn.

The NMA said that the EPA has
usurped authorities clearly granted to
the states and other federal agencies
and has used technical benchmarks for
assessing water quality that are both
arbitrary and capricious.

The NMA said the result has
been a de facto moratorium on coal
mining that is irreparably harming
NMA'’s member companies, the
welfare of coal communities and the
economy. According to a May 21

Hal Quinn, NMA president

report by the Senate Environment
and Public Works Committee
Minority staff, nearly 18,000 new
and existing jobs and more than 80
small businesses are jeopardized
by the policy EPA and the Corps
have applied to the 190 permits still
awaiting action in mid-May. The loss
of jobs and economic opportunity
will continue to mount, as additional
permits fall into the permitting
nadir, NMA said in a statement.
“The Corps is allowing the EPA
to impose unilateral control over coal
mine permits throughout Appalachia,
imposing a moratorium on jobs,
energy production and the economic
future of communities in the region.
The faulty science at the heart of
this policy serves no environmental
good. These actions must be held to
the same standard required of all
substantive rules,” Quinn said. l

Mine safety bill approved by House panel

THE INVESTIGATION into the explosion that killed
29 miners at the Upper Big Branch Mine in Montcoal,
WYV is not expected to be completed until the end of the

stiffer penalties without correcting flaws in how the U.S.
Mine Safety and Health Administration applies the rules.
Supporters of the bill, backed by the Obama

year (see page 10), however, a U.S. House panel approved
sweeping mine and workplace safety reforms prompted by
April 5 explosion.

The 30-17 vote came over the objections of the mining
industry despite last-minute changes to exempt all mines
except underground coal mines and about 10 other
underground mines that produce flammable gases.

A vote in the full House is expected before the end of
the year. Should it pass, the bill would increase penalties
for serious mine safety violations, make it easier for the
government to shut down problem mines and offer more
protection for whistle-blowers. Mines shut down for a
pattern of violations would have to keep paying workers
during the closure.

Those opposed to the bill called the legislation
premature because state and federal investigations have
not yet revealed the cause of the explosion at the Upper
Big Branch Mine. They said the bill focuses too much on

8 sepTEMBER2010 M Mining engineering

administration, say the measure would rein in bad
actors in the mining industry. Supporters say the
changes to the Occupational Safety and Health Act
respond to a spate of deadly explosions at refineries,
power plants and food processing plants that show a
need to hold employers accountable if they knowingly
put workers in danger.

The bill would sharply increase civil and criminal
penalties for all private employers, strengthen whistle-
blower laws and require businesses to fix major violations
immediately, even if the employer disagrees and decides to
mount a legal challenge.

The Senate had yet to take up its own mine safety
measure, as lawmakers there were working to gain some
bipartisan support. The broader penalties in the House
bill affecting other private employers have drawn heavy
criticism from business groups and may not survive in the
Senate version. l

www.miningengineeringmagazine.com



2010 DREYER CONFERENCE:

“SpECIALTY CLAYS - GEOLOGY, PRODUCTION & MARKETS”
OcToBER 10-12, 2010 * WESTIN CHICAGO RIVER NORTH HOTEL, CHICAGO, ILLINOIS
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“Resource Geology & Exploration” Co-Chairs: Jessica Elzea-Kogel, Imerys, USA & Don Eisenhour, Amcol International, USA
* Bentonites: Unique Industrial Clays with Complex Geological Features and Fascinating Properties
George Christidis, Mineral Resources Engineering, Technical University of Crete, Greece

* Exploration and Resource Assessments for Hydrothermal Clay Resources
Colin Harvey, GNS Science, New Zealand

* Atta What! Southwest Georgia & Northwest Florida Attapulgite District Clay: Exploration and Utilization
Alex Glover, ActiveMinerals International LLC, USA

* Global Ball Clay Deposits
Lan Wilson, IW Consultancy, UK

* Bentonite Exploration in Africa, Asia and Australia
Andrew Scogings, Amcol/KlipStone, USA/Australia

Luncheon Speaker: Shaping Public Opinion of Mining in a Post Avatar World * Dennis Parker, ActiveMinerals International, USA

“Extraction & Production Technologies” Co-Chairs: Bob Pruett, Imerys, USA & Cesar Basilio, Thiele Kaolin Co., USA

* Sampling, Modeling, and Estimating Clay Deposits — Best Practices
Paul Hartley, TerraSource, USA

* Quality Control in Specialty Clays
Fred Heivilin, HGPS LLC, USA
* A Technique for Blending Kaolin Crudes for Efficient and Effective Processing
8A Ravishankar & R Raitani, Cytec Industries, USA
* Surface and Colloidal Chemisty of Kaolinite
Jan Miller, University of Utah, USA
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“Value-Added Products & Applications” Co-Chairs: Haydn Murray, Indiana University & MinTech, USA
& CHff Johnston, Birck Nanotechnology Center, Purdue University, USA
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Cesar Basilio, Thiele Kaolin Co., USA
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Richard Brown, Wyo-Ben Inc., USA
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Brij Moudgil, Particle Engineering Research Center, University of Florida, USA intrinsic extrinsic

“Global Markets & Future Trends” Co-Chairs: Mike O’Driscoll, Industrial Minerals, UK, Charles Landis, Halliburton, USA &
Mark Ellis, Industrial Minerals Association — North America, USA

* Current and Future Market Developments for Specialty Clays
lan Wilson, IW Consultancy, UK

» Commercial Development of Dragon Mine Halloysite & Its Properties in Key Applications
Andre Zeitoun, Applied Minerals Inc, USA

» Market Trends and Developments in Hectorite Clay
Daniel Hughes, Elementis Specialties, USA

* Impact of Global Transportation Dynamics
Dave Weiske, Oil-Dri Corporation, USA

6:00 PM - 7:30 PM — Open Forum Reception & “Mine to Market Mineral Marvels” Panel Discussion * /osted by Kogel, Moll & Johnston

COMPLETE DETAILS INCLUDING HOUSING AND REGISTRATION INFORMATION AVAILABLE AT:
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Mine explosion report delayed,;

difficult conditions at site of explosion slow investigation

A DEFINITIVE REPORT on
what caused the explosion that killed
29 miners inside the Upper Big
Branch Mine in Montcoal, WV on
April 5 might not be completed until
the end of the year.

Davitt McAteer, a special
investigator who was appointed by
West Virginia Gov. Joe Manchin to
investigate the cause of the worst
mining U.S. disaster in 40 years, said
difficult conditions inside the mine
have hindered the investigation.
McAteer, a former federal mine
safety official, and his team had been
able to enter the mine. However,
he described the mine as “debris-
strewn” and “very dark” from
soot-covered walls caused by the
explosion. He said investigation
teams have encountered dangerous

conditions,” McAteer said at a news
briefing. “Our best estimate is that
we’re looking at the end of the year
for any kind of report.”

McAteer’s teams is conducting its
investigation concurrently with teams
from the U.S. Mine Safety and Health
Administration.

Federal prosecutors are
conducting a separate criminal probe
of the accident.

McAteer did not comment on any
findings to date. Investigators, state
and federal, have been gathering
evidence inside the mine since late
June and have jointly conducted 126
interviews so far with miners and
others who have knowledge of the
mine’s operations.

McAteer said the force of the
explosion was “tremendous” and

carried more than 3.2 km (2 miles)
through the mine killing miners
instantaneously. The scale of the
explosion would further complicate
evidence gathering, he said.

McAteer identified antiquated
record-keeping at the mine as a
systemic problem that needs to be
addressed throughout the mining
industry. He said many records are
still made with pencil and paper
underground, and that it would have
helped the investigation at the Upper
Big Branch Mine if air readings and
other information were also kept
above-ground in a computer.

He added that it was too soon to
assign blame or determine the cause
of the accident. “I haven’t blamed
Massey (the mines owner). I haven’t
blamed anyone,” he said. ®

roof conditions that had
to be repaired, as well as
water gathering in locations
that hampered traveling in
the mine, The Wall Street
Journal reported.

“It’s difficult working

Newswatch
contents

12

33 miners found alive
after 17 days

12

Freeport lines up
copper projects

13

Methane monitors
tested at UBBM

Communications system for
underground mining shows promise

LOCKHEED MARTIN, a company
known more for its work in aerospace and
national defense, is also working on technol-
ogy that could one day save miners trapped
underground.

The wireless system, MagneLink Mag-
netic Communication Systems, has already
passed a number of tests using magnetic
waves. It has successfully transmitted a signal
through mines to a depth of more than 472
m (1,550 ft) and could be certified by the
federal government in a matter of months,
according to a report by The Wall Street
Journal.

Each of Lockheed’s MagneLink Mag-
netic Communication Systems consist of two
units. One remains on the surface, weighs
about 32 kg (70 1bs) and is about the size of a
steamer trunk.

The other, which is larger and is encased
in an explosion-proof box, goes next to the
mine’s refuge chambers.

Trapped miners would need to reach one
of the chambers and speak into the handset

10 sepTemBER2010 M Miming engineering

or type text on a PC-sized keyboard to alert
those above ground to their location and
condition.

Lockheed Martin told The Wall Street
Journal that it had not worked out the cost
to customers, and it would not say how much
it had invested in development.

Current communication and tracking
systems, which include some hardwiring un-
derground, can cost anywhere from $300,000
to $1.5 million, depending on the size of the
mine that’s involved.

A fully wireless system would better en-
able rescue teams, who often have to navi-
gate miles of debris-strewn and smoke-filled
passageways in hopes of finding survivors, to
more quickly pinpoint the location of miners.

Lockheed retiree Gary Smith, a former
manager of ocean and sonar systems, first
proposed the idea of developing a system
that would allow for communications with
miners.

Continued on page 13

www.miningengineeringmagazine.com
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Xstrata approves major projects;
Swiss miner has invested $14 billion in 15 projects

XSTRATA CHIEF EXECUTIVE
officer, Mick Davis, said his company
currently has 15 major growth projects
approved and in the construction phase,
representing a capital investment of $14
billion.

Davis said the diversified miner is
on track to deliver 50 percent volume
growth and 20 percent cost reduction
from its organic growth pipeline by 2014.

During the first half of 2010, Xstrata
commissioned Nickel Rim South in
Canada, and Blakefield South coal and
Goedgevonden coal in South Africa.

Xstrata, which invested more than
$8 billion on new projects during the
reporting period, also announced that
it had approved the $4.2-billion Las
Bambas copper project in southern

Visit our
exhibit at the
International Conference
on Hoisting and Haulage
2010

Peru and the $1.1-billion Ulan West
coal project in Australia, Miningweekly.
com reported.

Construction of the $4.3 billion Las
Bambas project is expected to begin in
the third quarter of 2011.

A month earlier, Xstrata said
that it had given the go-ahead for an
expansion at its Tintaya Mine in Peru,
which is about 150 km (93 miles) from
Las Bambas. The company expects
to save on infrastructure and other
costs by developing the two projects in
tandem.

The group will now formally
exercise an option to transfer the Las
Bambas mining titles from the Peruvian
government agency Proinversion to
Xstrata Copper.

Locomotives

Rolling Stock
Scooptrams

Drill Jumbos

Mine Hoists

Stage Winches
Ventilation Equipment

Phone: (705) 495-8587 | Fax: (705) 497-1016 | www.minehoist.com

Offering a single-source supply
of all mine hoisting plant services

Final government approvals of
the environmental- and social-impact
assessment and other permits are
expected in the first half of 2011, based
on the company’s recent experience
with the Tintaya expansion.

Las Bambas will have an initial
production of 400 kt/a (440,000
stpy) of copper in concentrate, with
significant gold, silver and molybdenum
byproducts.

Las Bambas will be one of the two
biggest greenfield copper projects to
start production globally in the next
decade, Davis said in a statement.

The group expects the first ore will
be processed in the second quarter of
2014, and production will ramp up to
full capacity by the end of that year.ll

== MINE HOISTS
INTERNATIONAL

I LIMITED

a division of Mining Equipment Ltd.
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33 miners found alive after 17 days;
Chilean miners could be in mine for four more months

MINE RESCUE WORKERS
made contact with 33 miners trapped
in a gold mine in Chile 17 days after
the main access tunnel to the mine
collapsed.

Rescuers lowered a probe into the
mine and made contact with the 33
miners who found refuge in a shelter
700 m (2,300 ft) down. The miners sent
up a note saying “All 33 of us are fine in
the shelter.”

Fresh air, water, food and
communication equipment were sent
down the hole to the miners as teams
began to plan a rescue hole that could
take as long as four months to dill

The chief engineer in charge of the

rescue operation, Andres Sougarret,
said a larger and more powerful drill
would be needed to drill the hole at the
San Jose gold and copper mine near the
city of Copiapo.

“A shaft 66 cm (26 in.) in diameter
will take at least 120 days,” he said.

Before drilling the borehole,
rescuers reportedly had to give up
efforts to get past the cave-in and try to
reach the miners through a ventilation
shaft because of the instability of the
mine.

For the first 16 days following the
collapse, there had not been contact
with the miners and hopes of finding
them alive were fading.

The announcement that they were
still alive was made on August 22 by
Chilean President Sebastian Pinera.

“It will take months to get them
out,” Pinera said. “They’ll come out
thin and dirty, but whole and strong,”
the BBC reported.

The accident has raised concerns
about mining safety in Chile, the
company that owns the mine and the
national mining service have both been
criticized for failing to comply with
regulations.

News that the miners were still
alive was met with relief across Chile,
and people gathered at the main square
in the capital, Santiago, to celebrate. H

Freeport lines up copper projects;
company plans to grow without acquisitions

FREEPORT-MCMORAN
Copper & Gold is poised for some
great expansion, and it plans to do it
with its own operations.

Richard Adkerson, chief
executive officer of the company, told
Miningweekly.com that, because of
exploration around some of Freeport-
McMoRan’s existing orebodies,
the company’s total reserves and
resources have expanded to more than
91 Mt (200 billion 1bs) of copper. The
company is the world’s largest publicly
traded copper producer.

Acquisitions “in my opinion
are going to become increasingly
expensive and difficult to do because
of the shortage of copper in the
world,” Adkerson said.

As copper prices rise, Freeport-
McMoRan continues to bring some
production that had been shelved back
online. Adkerson said he expects that
all of the projects currently on the
table will eventually go ahead.

Among the projects that are
expanding are the Cerro Verde Mine
in Peru, where the company plans to
increase the mill rate from 108 kt/d
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(119,000 stpd) to 120 kt/d (132,000
stpd). A feasibility study regarding
a larger concentrator project is
expected to be completed by mid-
2011.

The company also has a project
under way to develop the large sulfide
resource at its EI Abra Mine, with the
first phase scheduled for completion
in 2012.

At the Morenci Mine, in Arizona,
Freeport has restarted the mill and
will ramp up to a throughput rate of 50
kt/d (55,000 stpd) by 2011, up from the
28 kt/d (31,000 stpd) average reported
for the second quarter. Mining
rates are also being increased at the
operation.

At the end of 2009, Freeport-
McMoRan started mining at its Miami
operation in Arizona and expects to
reach 40.5 Mt/a (100-million lbs/year)
of copper by the second half of 2011.

At the Grasberg Mine in
Indonesia, the company is preparing
to shift focus to the underground
reserves as the openpit nears the end
of its life, which is expected to be
sometime between 2015 and 2018.

The firm is also still looking at
restarting construction on the Climax
molybdenum project in Colorado,
but has yet to make a final decision,
Adkerson said.

In its newest operating region,
the Democratic Republic of Congo
(DRC), Freeport-McMoRan continues
discussions regarding its Tenke
Fungurume copper/cobalt mine.

In the meantime, the company
continues to operate under its
contract.

The Tenke Fungurume Mine
currently has the capacity to produce
113 kt/a (250 million lbs/year) of
copper and 81 kt/a (18 million Ibs/year
of cobalt. And Freeport-McMoRan
has been conducting studies for some
time already into the next stages of
expansion.

The company plans to boost
copper production to 131 kt/a (290
million Ibs/year) over the next few
months by taking advantage of the
mill’s ability to operate above capacity,
increasing the mining rate and
addressing some operating issues to
improve plant performance. B
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Methane monitors tested at UBBM;

investigators find no evidence of tampering

THERE WAS NO EVIDENCE
of tampering found on the monitors
taken from the longwall mining
machine at the site of an explosion in
Massey Energy’s Upper Big Branch
Mine that killed 29 miners on April 5.

West Virginia State Office of
Miners’ Health Safety and Training
chief Ron Wooten said tests of
methane monitors show the safety
devices had not been tampered with
before the explosion.

The Associated Press reported
that the tests on the monitors were
conducted following claims by former
Massey employees that monitors were
routinely electronically “bridged”
so machines would keep running.
Methane monitors are designed to
shut down mining machines when
they encounter explosive levels of gas.

Officials with Massey have
repeatedly denied the allegations.

There were two sensors on the
longwall miner and “electronically,
everything tested fine,” Wooten said.

Shane Harvey, Massey’s vice
president and general counsel, said
the tests verified “these sensors were
in working condition and capable
of automatically shutting down the
longwall in the event that methane
readings exceeded safety thresholds.”

Communications system

Continued from page 8

“If we can communicate with a submarine at sea, I
knew we should be able to talk to a miner,” Smith said.

A year-and-a-half later, the technology was being
tested inside coal mines in West Virginia and Pennsyl-

vania.

Lockheed has been working with the National In-
stitute for Occupational Safety and Health (NIOSH)
and the U.S. Mine Safety and Health Administration
(MSHA). NIOSH has been encouraging companies to
develop wireless communications by providing grants.

The Miner Act of 2006, prompted by the Sago Mine
disaster and other accidents that year, required mining
companies to submit plans for wireless communications
by June 2009. But at this point, commercially available sys-
tems rely on some wired infrastructure underground.

www.miningengineeringmagazine.com

Teams of investigators have
been working their way through
the mine, but an complete report of
what happed is not expected to be
completed until the end of the year.

On Aug. 11, during a press
briefing, U.S. Mine, Safety and Health
Administration (MSHA) director Joe
Main said investigators had found
no evidence of a giant floor crack
that Massey Energy said could have
flooded the mine with explosive gas.

Main said investigators did find
evidence of “floor heaving” and several
small cracks, some 152 mm (6 in.) deep
and 203 mm (8 in.) wide, “but we’ve
not seen any massive crack that’s 46-m-
(150-ft-) long underneath the shearing
machine,” said Kevin Stricklin, coal
administrator for MSHA.

Massey has suggested a large crack
under the coal-cutting machine could
have allowed
methane to surge
into the mine just
before the April 5
explosion, noting
it experienced
similar
inundations in
2003 and 2004
without any
injuries. State
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mine safety officials, however, have
said a preliminary review of data does
not indicate a sudden rush of methane.

Main said the underground
investigation involves eight mapping
teams and 10 rock-dusting teams that
are methodically scraping the walls
for samples that could show whether
the mine was adequately coated to
prevent explosions. The 1,803 samples
collected so far will also indicate how
much coal burned off after the blast,
he said.

Also working underground
are four electrical teams, three
photography teams, a geology team,
an evidence-collection team and a
directional-forces team. About 250
pieces of physical evidence have been
collected already, Main said, and that
number will grow. B
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President’s page;

SME headquarters is expected to move after annual meeting

Continued from page 6

beginning the process. The SME board has the ultimate
authority to act on such a major initiative. So we had a task
at hand, convince the board.

The board was keenly interested. Each board member
had questions. Each had concerns and rightly so. And each
member was aware of the implications to SME’s financial
strength. But the board’s approval of the project was
unanimous.

Was I surprised? No. The ad hoc committee did a
thorough job, the Finance Strategic Committee provided
its timely, sage advice on financing options. And the board
was kept fully informed throughout the process. Moreover,
the board recognized that this action is in the best interest
of SME and it provides the means to accomplish some
big audacious goals we have for our society. The board
was made aware that its decision on this initiative was
unprecedented. No previous SME board had made any

SME has outgrown the current headquarters office in Littleton, CO.

decision with the magnitude of dollars that was involved in
this decision. My thanks to the board members for showing
leadership and vision. I know that they have made a good
decision.

So what is next? There are several things to do before
SME can print its new stationary. “Closing” will take place
in early November. Architects will put the finishing touches
on the remodeling where warranted. Interior construction
contractors will work during the late fall and winter months
and the big move is scheduled for March 2011 after the
SME Annual Meeting.

To each member of SME, this is what I would like
to say. SME leadership has made a very bold decision
that shows its confidence in the sustainability and good
financial health of SME and our industry. The new SME
logo introduced two years ago, this new building, the bold
initiatives, such as OneMine.org and SME Tech, are all tools
to take SME to a greater height, to give SME a broader
influence over the mining community and to provide SME
members an unparalleled opportunity to derive
professional excellence. These tools are for you to use,
improve and update.

I am privileged that this literal “SME on the
move” is happening on my shift. But I want to give
credit where it is due. SME members, industry
leaders, past SME presidents and SME staff have all
driven SME to the threshold on which it is standing
today. We are poised for unprecedented, exciting
times ahead. We have the tools in place and, most
importantly, we have the most outstanding group of
skilled and talented mining industry professionals who
call SME “home.” Thank you for your support. B

Simandou iron ore project to be developed,;
Rio Tinto teams with Chalco for mine in Guinea

THE SIMANDOU IRON ORE project in Guinea
will be established through a joint venture (JV)
agreement between Rio Tinto and Chalco.

The companies announced the binding agreement
that follows the signing of a memorandum of
understanding between Rio Tinto and Chalco’s parent
Chinalco that was announced in March 2010. The
agreement covers all aspects of how the JV and the
project itself will operate and be governed, including
planning, construction and management of the mine and
associated rail and port infrastructure.

Under the terms of the agreement, Rio Tinto’s 95
percent interest in the Simandou project will be held in
the new JV. Chalco will acquire a 47-percent interest in
the new JV by providing US$1.35 billion on an earn-

14 sepTemBER2010 M Miming engineering

in basis through sole funding of ongoing development
work over the next two to three years. Once Chalco
has paid its $1.35 billion, the effective interests of Rio
Tinto and Chalco in the Simandou project will be 50.35
percent and 44.65 percent, respectively. The remaining
five percent will be owned by the International Finance
Corporation (IFC), the financing arm of the World Bank.
Simandou is a world-class iron ore mining project
located in southeastern Guinea. The project has
completed initial feasibility studies and development
work is progressing. Rio Tinto is partnered with the
IFC. Chalco also contributes dedicated capability
in the delivery of major projects and access to the
infrastructure expertise and experience of other
organizations in China. H
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PPI - Providing High-Performance Conveyor
Components Since 1977

Precision Pulley & Idler (PPI) was founded in 1977
with the goals of providing high-performance conveyor
components and competitive pricing, both combined with
unparalleled customer service.

These goals are quite evident in the growth of PPI’s
product line. Starting with CEMA drum and wing pulleys in
1977, PPI has grown to include a full range of pulleys, idlers,
take-up frames, bearings and conveyor monitoring devices.

PPI has always been at the forefront of the industry with
such innovative designs as:

e  Smart Rolls, belt speed monitors, that move the
motion sensor inside the roll to protect it

e Retro Rolls®, which adapt PPI rolls to fit in virtually
any manufacturer’s idler frame

e EZ-Mount pulleys, which utilize a removable stub
shaft to make impossible pulley mounts, possible

e Mine Duty Pro class pulley, which is a drum pulley
that uses a one piece machined end disc with no hub
weld. It’'s a premium product at a Mine Duty price

And have led to new innovative products such as:

e P10™ - Pulley Life Calculation for proper sizing of
CEMA & Mine Duty Pulleys

e CSR - Clean Side Return, a smart roll that works on
any belt width

e TIS - True Impact System, which handles problem
loading areas

¢ RRG - Return Rubber Grooved Idler Rolls, for
extreme situations
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Everything we make
is supported by the most
comprehensive engineering
staff in the industry. Starting
with the Design group that
works with manufacturing
to develop and use the
latest tools available.

When these tools are not
available, PPI develops
the tools, i.e. PFEA,
which is a Finite Element
Analysis program that PPI
developed specifically for
pulley analysis. PPI also
has a knowledgeable staff
of Field Engineers that

go on-site and help our
customer troubleshoot their
most difficult conveyor
applications.

With dedicated
customer service staff
across the nation, PPl is
ready to assist customers
in the quoting process. Our
experienced staff deals with
package handling, coal, power plants, grain, aggregate and
mining applications on a daily basis and can get you the
answers that you require!

From small roller tubes that only weigh a few pounds,
to large turbines that take a special truck for the pulley, and
another for the shaft, no job is too small or too big for PPI.
From the Nile River Valley to the mountaintops in Chile, our
products are on some of the largest belts in the world and
are second to none. All this has made PPI a world leader in
conveyor components.

Precision Pulley & Idler (PPI)
Telephone: 800-247-1228
www.ppipella.com

www.miningengineeringmagazine.com



TROUGHING IDLER

A FACTORY SEALED BALL BEARING AND
THE INDUSTRY'S BEST SEAL ADD UP TO
THE LONGEST LASTING AND LOWEST
MAINTENANCE IDLER YOU CAN BUY.

TYPE E BEARING

THE PPI TYPE E HAS BEEN DESIGNED WITH A DOUBLE
ROW SPHERICAL BEARING AND DOUBLE LIP NITRILE
CONTACT SEALS WHICH MAKE IT AN EXCELLENT
CHOICE FOR CONVEYOR APPLICATIONS.

ROONEY SAYS »

In critical applications no one can match
PPI's quality, experience and expertise.
You not only get the best products, you
get piece of mind.

RELIABILITY
FAST

=N

SAF PULLEY ASSEMBLY

PPI CAN PROVIDE YOU WITH AN
ENTIRE ASSEMBLY, PULLEY, SHAFT AND
BEARINGS, ALL READY TO BE PUT INTO
SERVICE WHEN YOU RECEIVE IT.

EZ MOUNT PULLEY

THE EZ MOUNT IS THE ULTIMATE IN REDUCED
DOWNTIME AND MAINTENANCE. ITS UNIQUE
STUB SHAFT DESIGN ALLOWS SHAFT AND
BEARING REPLACEMENT WITHOUT REMOVING
THE PULLEY FROM THE CONVEYOR.

The Next Generation of Conveyor Components

Call 800+247+1228 or visit www.ppipella.com
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Metso Services with one goal;
sustaining your life time success!

Metso is the global market leader in coal and minerals
processing. And in service! We combine a global presence
with strong local support on-site or at Metso Service
Centers. As a service solution provider, we always have a
life cycle approach. This is the best way to assure planned
production, reduce operational risks and to minimize
maintenance and operating costs. A Metso Service Solution,
together with Metso technology enhancements, is the key to
your success.

Maintenance Strategy and Implementation

It's all about improving your business. An effective and
proven maintenance program is the successful method for
optimizing the return on your investment.

Customers experience the expertise of our global
services network, but additionally profit from regional and
local service organizations which can provide site-specific
solutions focusing on your defined requirements.

Life Cycle Service Contracts

A successful partnership is always based on site-specific
solutions reflecting your circumstances.

e Maintenance

- Preventive

- Predictive

- Reliability
Inspections
Asset Management and Logistics
Wears Optimization
Rebuilds and Upgrades
Remote and Condition Monitoring

Field Service
e  Site Supervisory Installations and Rebuilds
e Equipment and System Installations
e Retrofits, Rebuilds and Upgrades
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Safety, Health and Environment

Maintaining a healthy and safe working environment
ensures that service operations run efficiently, and more
importantly, that you protect and maximize the potential of
your greatest resource, your employees.

e  Safety Audits and Inspections

e  Safety Plans and Reporting Systems

e Accident Analysis and Risk Assessment

Education and Training
e  Operation and Maintenance Training
Safety Training and Certification
Field Service Training
Training Packages
On-Site Training
Classroom Training
Installation and Operation Manuals
Metso Proprietary Computer Based Training

Wear and Spare Parts

Metso is a full service solutions provider, including
supply, logistics and installation.

e Metso Original (OEM) Wear and Spare Parts

e  (Classic Parts for all Metso Brands
e Consignment Inventory
e  Parts Contracts
e Parts Lists
e Inventory Evaluation
Metso

2715 Pleasant Valley Road

York, PA 17402 USA

Telephone: 717-843-8671

Fax: 717-845-5154

Email: minerals.info@metso.com

) metso

Expect results

www.miningengineeringmagazine.com



Reach the top of your operation

Nobody understands your drive to the top better than Metso.
Everything we do is geared to attaining peak performance and peak
results. Whether it is our world-class crushers and grinding mills or
our matchless screens, we have your success uppermost in our mind.

Metso is with you every step of the way, perfecting the process.

www.metso.com - email: minerals.info@metso.com

) metso

Expect results
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Veyance 1s Committed to Serve a Thriving Coal Industry

Veyance Technologies, Inc., the exclusive manufacturer
and marketer of Goodyear Engineered Products globally, has
its roots in an 1898 gamble when The Goodyear Tire & Rubber
Company made its first product— poker chips—even before it
made its first tire. It was a gamble that paid off and eventually
led to the creation of Goodyear Engineered Products.

In August 2007, The Carlyle Group purchased the
successful Goodyear Engineered Products division from its
parent, The Goodyear Tire & Rubber Company, and established
its new identity—Veyance Technologies, Inc. Veyance
Technologies opened its worldwide headquarters in Fairlawn,
Ohio in the fall of 2007 and its Innovation Center one year later.

Veyance Technologies is the world’s largest manufacturer of
conveyor belting with enhanced support for installation, splice
and repair services, and is the exclusive manufacturer and
marketer of Goodyear branded industrial and automotive hose
and power transmission belts, air springs and rubber track.

The name Veyance combines two critical components of
the company’s daily operations. Veyance products convey
materials, fluids or energy, with the ultimate goal of optimizing
their customers’ business performANCE.

The Goodyear-brand remains the stronghold of the
company’s marketing efforts as it supplies the coal industry
with a wide range of quality conveyor belt products, monitoring
systems and services with one goal in mind: safely deliver
the lowest cost-per-ton conveyed. This means keeping
miners safe and driving cost of ownership down by offering
innovative products and services specifically for the coal
industry, supported by over 110 years of rubber compounding
experience.

Veyance Technologies Innovation Center, supported by its
global conveyor belt technology center in Marysville, Ohio, has
proven its innovation within the coal industry once again through
the introduction of its latest Goodyear-branded conveyor belt
compound. SHIELD™ was the first underground conveyor belt
compound to receive the MSHA B.E.L.T. Certification for flame
resistance—a standard that is required for all underground belts
installed after Dec. 31, 2009.

With miner’s safety as the catalyst for development, SHIELD
exceeds the B.E.L.T. standard by ensuring flame resistance
and virtually eliminating the use of materials that generate toxic
smoke. The new compound is available for Veyance’s three tiers
of fabric-reinforced underground belts, including CoalQuest®,
Glide Plus™ and Contender®, as well as in the steel-cable
reinforced Flexsteel®. CoalQuest® is the company’s premium
belt with a patented Triple Warp™ Weave fabric that resists rips
and tears from high impact damage.

Veyance also provides innovative belt monitoring
systems designed to protect a mine’s investment. Goodyear
Engineered Products Sensor Guard® with RFID technology
provides the ultimate conveyor belt rip detection. It is
complemented by the technologically-advanced Cord Guard™,
a continuous belt monitoring system that looks deep inside
Flexsteel® conveyor belts to detect cable damage.

Goodyear Engineered Products backed by quality service

Veyance Technologies recognizes the value of providing
conveyor belt services to improve its customer’s productivity
and return on investment. To that end, in 2008 it made a
strategic move to acquire National Belt Services and began
to build upon their outstanding reputation of unparalleled
experience and support to the mines.

Service technicians complete extensive factory, shop
and field training to ensure that the work is completed safely,
efficiently and correctly. Using the best available equipment
customized to maximize quality and capabilities, Veyance’s
service goal is to minimize customer downtime and cost of
ownership.

Technicians are available around the clock, with eight
service centers ideally positioned throughout Northern, Central
and Southern Appalachia, the lllinois Basin, the Powder River
Basin and the Rocky Mountain coal regions. Our services
group can be reached anytime at 1-800-927-2709.

Beyond Belting: More great Goodyear Engineered Products for mining
In addition to conveyor belt products, Veyance
Technologies, using the Goodyear Engineered Products
brand, manufactures the broadest line of industrial hoses for
the mining industry —from rock dust to rock drill hose and
from mine-spray to welding hose. Its offering also includes
a comprehensive line of hydraulic hose and fittings as well
as a complete line of power transmission belts—all proven
performers in the coal and other aggregate industries.

Beyond Service: Goodyear Authorized Distribution Network offers
expertise and convenience

Veyance Technologies distributes through the Goodyear
Engineered Products Authorized Distributor (GAD) network,
pulling together products and services for their coal
customers. With the footprint and expertise needed to
handle anything from product recommendations to complete
product supply programs, Veyance’s GADs offer a local
solution in coal markets.

Veyance Technologies, Inc. has more than 35 other
manufacturing and distribution facilities worldwide producing
products that set industry standards for strength and versatility.
For more information visit http://www.GoodyearEP.com.

Veyance Technologies, Inc., Home Office & Innovation Center in Fairlawn, Ohio.

Veyance Technologies. Goodyear Engineered Products. Conveying Performance.

COODFYEAR
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The most valuable resource that
comes out of the mine each day is
the one that goes in.

The innovator in conveyor belting is now the first to get MSHA B.E.L.T. approval with SHIELD™ conveyor helt cover compound.

ey §ior= R |ts safety first, from the company that's been first in conveyor belt innovation for 97 years.

Goodyear Engineered Products SHIELD™ belt cover compound is the first of its kind to pass the new PROTECTED BY

MSHA flammability standards that all belts in underground mining applications now must pass. @Eﬂ

If you want to be compliant, you need SHIELD. ‘

Und d, SHIELD helps take mi fety t hol level. That’ d f i d SAFETY
nderground, elps take miner safety to a whole new level. That's good for your miners an FI RST

good for your business.

See SHIELD in action at protectwithshield.com and contact your Goodyear Engineered Products
Technical Manager for more information.

The GOODYEAR (and Winged Foot Design) trademark is used by Veyance Technologies, Inc. under license from The Goodyear Tire & Rubber Company. Goodyear Engineered Products
are manufactured and sourced exclusively by Veyance Technologies, Inc. or its affiliates. ©2010 Veyance Technologies, Inc. All Rights Reserved.

GOODSYEAR e

ENGINEERED PRODUCTS
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The best long range laser scanning system

The bar for survey
instruments has been
raised with the Maptek
I-Site 8800 extra long
range laser scanner. The
I-Site 8800 is robust
and reliable, improving
efficiency and boosting
productivity without
compromising quality.
Benefits of the system
are far-reaching, covering
range, accuracy, speed and
battery life. It fits in easily
with standard site practice
and improves safety.

Maptek developed the I-Site 8800 scanner with usability
in mind. Only two known control points are required for
setting up — one at the scanner location and the other
anywhere visible through the telescope. Surveyors can
get on with their work, confident that the data is recorded
properly in the field.

There is only one 3D laser scanner with an inbuilt digital
camera, the I-Site 8800. High resolution panoramic digital
colour data is acquired at the same time as scanning.
Structures and lithological features can be digitised directly
onto the high resolution digital image.

R

MAPTEK |-Site 8800

The |-Site 8800
is the complete
package. It creates
reliable stockpile
volumes, helps
with reconciliation
for contractor
payments, makes
end of month
surveys easy and
is safe for active
mining face surveys.
The I-Site 8800 can even be mounted to site vehicles using a
prefabricated mount which means the job gets done quicker.

The I-Site Studio processing and modelling software
which is included in the system underlines Maptek’s
experience in developing software with surveyors in mind.
Data processing is fast and seamless; all of the tools to filter,
process and analyse data are at the surveyor’s fingertips.

Maptek - laser scanning survey solutions that work. All the time.
See all the features of the I-Site 8800 scanners at

www.maptek.com/8800
/D)

MAPTEK |-Site 8800

Scan to model in 1 hour.
The next generation of

survey technology!

Extra long range laser scanner
Integrated 70 megapixel digital panoramic camera
Safe, accurate survey of large open pits

Detailed mapping and geotechnical analysis
Increased productivity and efficient workflow

www.maptek.com/8800
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Veolia Water Solutions & Technologies

Auto-Jet® is the premium self-cleaning leaf filter designed for efficient
filtration in the clarification step of the Merrill Crowe process and other
critical applications.

Veolia Water Solutions & Technologies (VWS)
understands the unique requirements of mine operations and
associated processes. We provide specialized water systems
to the mining industry using our innovative technologies. Our
services range from treatability studies to conceptual design
to design-build or turnkey contracts. VWS offers a wide
range of solutions to:

e Improve productivity, treating water for specific
production process requirements to optimize mineral
production efficiency and process stability

e Manage environmental hazards by treating
contaminated pond or other mine water sources
to remove heavy metals, arsenic, TDS and other
contaminants

e Treat contaminated water to optimize water balance
and maximize reuse

e  Add value by treating and minimizing sludge streams,
recovering suspended and dissolved constituents

e Provide drinking water and wastewater treatment for
remote mining sites

VWS has worldwide references in the mining industry,
offering our technologies, process expertise and services
locally through a strong team of business units. Our mining
industry applications are based upon years of research and
development as well as field experience that has resulted in
the expertise needed to resolve all water issues facing the
mining industry. Selected applications are described below.

Acid mine drainage treatment systems

AMDRO™ technology is a reverse osmosis (RO) process
for treatment of acid mine drainage. This technology is an
ideal solution for meeting increasingly stringent requirements
for reduction of TDS.

This patented process includes VWS’ proprietary
ACTIFLO® clarification technology and media filtration
for pretreatment, followed by a double-pass RO and ion
exchange polishing to produce a treated water stream
suitable for discharge and reuse. AMDRO technology
significantly reduces the pre-treatment costs associated
with chemicals and sludge disposal. The technology has
low capital cost and incorporates effective scaling control to
minimize cleaning frequency.

www.miningengineeringmagazine.com

When conventional techniques for metals removal
and pH adjustment are adequate to meet the water
discharge requirements, DenseSludge™, our proprietary
sludge densification process, offers cost savings for the
handling, dewatering and disposal of sludge. This proven
process reduces sludge volume in the clarifier by 90%, thus
minimizing water flow back to the mine pool for subsequent
re-treatment, and lowers lime usage.

Separation
and filtration
technologies
VWS uses
technologies
such as Auto-Jet®
and Filtra-Matic®
to clarify the
pregnant liquor
in gold and silver
recovery circuits.
This improves
the efficiency of
the Merrill Crowe
process, which
uses a sodium
cyanide solution to dissolve the precious metals, followed
by precipitation of the dissolved ions on metallic zinc. Both
of these filtration technologies are very successful in filtering
the fine solids that otherwise could cause major system
upsets.

b NG

DenseSludge™ technology provided Potomac Coal
with a cost-saving solution for its 10,000-gpm
acid mine drainage treatment system at this West
Virginia site.

Evaporation and crystallization systems

HPD crystallization systems process a wide variety
of specialty metals such as vanadium, tungsten, lithium,
and molybdenum. Evaporation and crystallization systems
can also purify alumina from the refining of bauxite (Bayer
process) and recover aluminum and product salts from
aluminum dross.

Application-proven water treatment chemicals

VWS offers Hydrex™, a comprehensive range of water
treatment chemicals from proven formulations, to ensure
that the treated water quality is suitable for environmental
discharge or reuse.

._‘:"-; r
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The Hecla Mining Company acid mine drainage treatment system in Nevada
was delivered on a fast-track 90-day schedule as a modular solution
expandable for full-scale operation.

Veolia Water Solutions & Technologies
WwWw.vwsmining.com
Email: vws.info@veoliawater.com
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FLSmidth Pekin

Part of the FLSmidth Minerals Family

FLSmidth Pekin—part of FLSmidth Minerals Inc. with
new headquarters in Salt Lake City, Utah, and its parent
company, Copenhagen, Denmark-based FLSmidth & Co.
A/S—traces its roots back more than 75 years. Beginning
as part of Excel Foundry and Machine, which provides
crusher and mining machinery parts and service, FLSmidth
Pekin, with engineering offices based in Wales, Wisc.,
and a manufacturing facility in Pekin, lll., engineered and
launched its own line of capital equipment in 2003 under the
name of Excel Crusher Technologies. The company today
manufactures a full line of Raptor® High-Performance Cone
Crushers, with the larger models ranging in size from the 900
hp XL900; to the XL1100, with a maximum throughput of
almost 2,000 tonnes per hour; to its largest—the XL2000—
with capabilities of up to 2,000 hp and 3,175 tonnes per
hour. Rounding out the model line are the XL300, XL400,
XL500 and XL600 Cone Crushers.

The company gathered valuable input from aggregate
and mining operations of all sizes, and integrated many
productive ideas into the Raptor line. From its extra-
heavy-duty, high-grade steel mainframe to its leading edge
automated control package to the hydraulic tramp cylinder
and clearing system, the Raptor line is designed to keep
operators crushing efficiently, day-in and day-out. Utilizing
state-of-the-art engineering techniques with some of the
most modern foundry facilities in the world, along with
advanced CNC machining technology and tight quality
control, FLSmidth is able to produce premium component
parts that are manufactured to exacting levels of precision
and accuracy. The Raptor delivers high-performance
crushing in a rugged, dependable, automated machine.

A leading supplier of equipment, systems, service
and support for operators
in the global mining, ore
and aggregate processing
industries, FLSmidth
Minerals serves the material
handling, cement, flotation,
crushing and grinding and
pyroprocessing markets.

Founded more than
125 years ago, FLSmidth
is renowned for innovative
thinking and a focus on
developing the best possible
technology within its applied
markets. The company
provides complete solutions
covering the entire process
from minerals extraction to
the final end product.

FLSmidth Minerals offers
a complete selection of
engineered products that
can be applied to the various
phases of mining and ore
processing activities, such
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as underground mining operations, minerals processing and
treatment of mine wastes. In addition, FLSmidth Minerals
products handle all types of materials from base metals and
precious metals to other minerals, including limestone, coal
and oil sands.

The FLSmidth Minerals group consists of many well-
known brands: ABON feeders, sizers, screens and crushers;
RAHCO, Moller and KOCH/MVT materials handling; Buffalo
feeders and sizers; Vecor mine hoists and related equipment;
Dorr-Oliver Eimco liquid/solid separation equipment;

Krebs hydrocyclone separators and Techniquip valves;
PNEUMApress filters; AIRTECH air pollution control systems
and Raptor® Crushers. These companies offer all products
from primary gyratory crushing through flotation, with
capabilities to handle processing of materials throughout the
entire mining operation.

ESITIIDTH

FLSmidth Pekin

543 A.J. Allen Circle, Suite B
Wales, WI 53183 USA

Telephone: 262-968-9095

Fax: 262-968-9112

Email: RaptorSales@FLSmidth.com
www.FLSmidth.com/Raptor

www.miningengineeringmagazine.com
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SIEMAG M-TEC? has changed its name to
SIEMAG TECBERG and has moved

AngloGold Ashanti, Moab Khotsong Mine, South Africa: Mine-Cooling Plant,
Cooling Power 50 MW

The brand TECBERG stands for Mining Technology and
emphasizes the close bonds of the world market leader in
shaft-hoisting technology with the global mining industry as
its prime supplier of systems and solutions. Just recently,
SIEMAG TECBERG relocated its headquarters from Netphen
to its new 35,000 sqg. m. facility in Haiger, Germany.

SIEMAG TECBERG is an independent and owner-
managed company with roots in 1871. Today, the worldwide
activities of the company, with a head count of about 230
employees, are supported by affiliates in China, Poland,
South Africa, Switzerland, and the USA as well as by a
worldwide net of sales and service
partners.

The company succeeded in
penetrating the worldwide market
with its differentiated products and
established its niche market position
as a supplier who offers a remarkable
range of customized special solutions to
the mining companies.

Today, the company operates with
two business units in the marketplace,
i.e. the shaft hoisting and inclined
hoisting technology for the raw
material industry, the underground and
tunnel climatisation, as well as lifting
and lowering of heavy loads for the
infrastructure industry.

SIEMAG TECBERG’s product and
service portfolio starts with project
consulting, continues with engineering,
delivery, assembly and erection to
commissioning of complete plants; it
equally covers automation and long-
term after-sales service models, such as
maintenance and inspections, repairs,
components and spare parts supply and
plant monitoring. The complete service
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Double-Drum Winder with 2 Clutch-Systems, Kidd Creek Mine (Canada)

model provides clients with an outsourced plant-operating
model, if desired.

In addition to complete solutions for shaft hoisting up to
depths of 3,000 m, typical refurbished or upgrade solutions
provide the clients with options and variety in the product
mix. In the core mining business a focus is placed on
hoisting machines (Koepe, single drum, double drum and
Blair multi-rope hoists) with a payload of up to 65 t, hoisting
speed up to 20 m/s, and motor powers in excess of 12 MW.

Mine cooling is an increasingly important subject as shaft
depths are going deeper and ever more complex. SIEMAG
TECBERG developed the Pressure Exchange System
(PE.S.) which comprises the key components of state-of-
the-art mine cooling. In contrast to other systems, P.E.S.
distinguishes itself by high energetic efficiency and low
cost which is achieved by using the energy from the water
column in the shaft piping as a principle of operation. The
four largest PE.S. systems ever built, with a cooling power of
50 MW, are operated at AngloGold Ashanti’s Moab Khotsong
Mine in South Africa. Moreover, the PE.S. system is applied
in large tunnel cooling projects where long tunnels and depth
require cooling for personnel and operations.

SIEMAG TECBERG GmbH
Kalteiche-Ring 28-32

35708 Haiger, Germany
Telephone: +49 2773 9161 0

Fax: +49 2773 9161 300

Email: info@siemag-techerg.com
www.siemag-techerg.com

www.miningengineeringmagazine.com
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enter the world of
mining & infrastructure technology
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Shaft & Slope Hoisting Systems - Blair Winders - Koepe Hoisting Machines -
Brake Systems - Rope Changing Applications - Mobile Winches - Automation & Drives -
Mine Cooling Systems - Infrastructure Solutions - After Sales Support

CONTACT DETAILS

SIEMAG TECBERG GmbH - Kalteiche-Ring 28-32 - 35708 Haiger - Germany - Phone +49 2773 9161 0 - Fax +49 2773 9161 300
SIEMAG TECBERG Inc. - 2969 South Chase Avenue - Milwaukee, W1 53207 - USA - Phone +1 414 727-5725 - Fax +1 414 727-5710
SIEMAG TECBERG (Pty) Ltd. - P.O. Box 2964 - Edenvale 1610 - South Africa - Phone +27 11 383-9300 - Fax +27 11 383-9305 L7

Beijing SIEMAG TECBERG Mining Equipment Co., Ltd. - Room 21-03, Block A, CITIC International Building - 19 Jianglp/menwai Dajie -
Beijing 100004 - China - Phone +86 10 8526-1713 - Fax +86 10 6525-4386

SIEMAG TECBERG POLSKA Sp. z 0. o. - ul. Mickiewicza 29 - 40-085 Katowice - Poland - Phone +48 32 2072086 - FaxX +48 32 2072087

www.siemag-tecberg.com < |
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Tested and Proved in Western U.S. Mine Operations,
P&H® PreVail® Remote Health Monitoring Technology
Eyed for P&H Mining Shovel Applications Worldwide

Western U.S. mine operations helped P&H Mining Equipment test and fine-
tune its new “PreVail” remote health monitoring system for increased mine
operations efficiency.

During a routine shift within a Western U.S. coal
operation, the operator of a P&H 4100XPC shovel was
loading haul trucks with overburden when he noticed an
odd weakening in the “crowd” or forward-thrust force being
applied to the dipper as it gathered up material during the
hoist phase of the dig cycle.

The shovel’s GUI or graphical user interface did not
reveal anything specific, no fault notices. So the operator
reported the crowd force problem to mine maintenance
and, in turn, the P&H MinePro Services office in Gillette,
Wyoming.

Within that
office is a team
of technicians
applying a
powerful new
remote health
monitoring (RHM)
system called
“PreVail” that P&H
Mining Equipment
developed and
officially rolled out
in 2010.

Using PreVail,
one technician quickly locked into the drive system on the
shovel experiencing the weakened crowd force problem.

Applying the systems monitoring, performance history
and analytical tools contained within the PreVail RHM
system, the technician zeroed-in on the cause: A failing
crowd field drive, evidenced by a normal signal wave form
that abruptly yielded to an out-of-control oscillating wave
form.

Within three hours of the reported weakened crowd force
issue, a replacement crowd drive was installed and the P&H
4100XPC was back to full-bore truck loading. Pre-“PreVail”

,L@L\qu '
] | [
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that issue resolution process would likely have consumed far
more diagnostics and corrective time.

PreVail is the realization of a vision shared by mine
operations managers and P&H Mining Equipment alike:
Namely, a powerful information-processing system
leveraging high-speed communication links to help shovel
operators, mine maintenance and P&H engineers and
service support personnel optimize the full productivity
potential from a mine’s investment in P&H electric mining
shovels.

PreVail is built upon a powerful supervisory control and
data acquisition (SCADA) platform called “Centurion” that
P&H Mining Equipment introduced in 2004. Centurion
encompasses shovel drives management and it utilizes
a neural network of over 500 input-output devices to
continually monitor and help optimize shovel electrical and
mechanical systems performance.

Large volumes of data from those systems are stored,
buffered and relayed to a data concentrator. At frequent
intervals, the concentrated data is relayed from the shovel to
a PreVail RHM server via the mine communication network
for storage and processing. That same technology is
applied to many other kinds of equipment in modern mining
operations to optimize their operations systems through
increased reliability and productivity.

P&H Mining Equipment and its MinePro team in Gillette
worked closely with Western U.S. coal mining operations
to test, fine-tune and prove the effectiveness value of
the PreVail RHM system. Similar “beta” tests occurred
elsewhere in the global mining industry. More such cost-
reducing technology inspired by “voice of customer” inputs
is under development at P&H Mining Equipment to help
increase mine operations efficiency.

P&H Mining Equipment Inc.
www.phmining.com
Www.minepro.com

www.miningengineeringmagazine.com



DATA TO
KNOWLEDGE

Clear Vision,
Real-Time Control

Knowledge is power.

Having more accurate, real-time
information and insight into the
performance and inner workings
of your fleet of P&H shovels
can enable you to assert more

control over your operations and
maintenance resources.

P&H
MinePro

SERVICES

New PreVail® remote health
monitoring system technology
positions you to do more to ool
P&H, P&H MinePro Services and PreVail are optimize Shovel ava,"abi”ty www-ph mil nlng.com
trademarks of Joy Global Inc. or one of its affiliates. . . K
©2010 P&H Mining Equipment Inc. Al rights reserved. and product,wty, www.mihepro.com
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Jennmar — World Class in Ground Control Technology

Jennmar is a multi-national
company owned and operated by
the Calandra Family. Frank and
Jack Calandra are the two common
stockholders. In 1972 Frank
Calandra shifted Jennmar’s focus to
manufacturing ground support products
for the mining and tunneling industry.

Over the years most of Jennmar’s
growth has been internally driven. The
company currently owns over 80 patents
relating to ground support applications.
The majority of Jennmar’s ten plants have been built exclusively
by Jennmar. We maintain eight steel related bolt plants, located
throughout the Appalachian, mid-west, and western coal fields.
All of them are within two hours of our major customers.

During the late 1990’s and into this century, we have
been aggressively transplanting our values and technology in
the international markets. Currently we have manufacturing
facilities in Sturgeon Falls, Ontario; Sydney Australia; Paget,
Mackay, Queensland, Australia; and Jining City, Shandong
Province, China. Jennmar has two more international
expansions coming in 2010 and 2011. This includes, moving
from a small, leased space in Sturgeon Falls, Ontario and
into our new 50,000 square foot building also located in
Sturgeon Falls. Jennmar is also in the process of opening a
new facility in Santiago, Chile.

Frank Calandra Jr.
President
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In 2006, we entered the resin market
making Jennmar a complete provider of
strata-control products. We are the only
manufacturer that maintains our resin
plants on the same property as our bolt
plants emphasizing optimal steel and
resin delivery. Today, we maintain three
resin plants located in Pennsylvania,
Kentucky, and Sydney Australia.

The majority of our steel bolt plants
are fed flat stock from our large steel
processing plant located on Nucor
Steel’s Berkley Campus, near Charleston, South Carolina.

As a company we believe that our most important
asset lies in our 1500 dedicated employees. We believe
in developing a closeness to our customers by keeping
the lines of communication open at all levels. We believe
that hard work on our part is as important as the quality of
products we sell. We are a customer-oriented company. It’s
the only way we do business.

JENNMAR

258 Kappa Drive
Pittsburgh, PA 15238
Telephone: 412-963-9071
Fax: 412-963-9767
www.jennmar.com

Tony Calandra
Executive Vice President

' -iii Mo
JENNMAR

CORPORATE HEADQUARTERS
258 KAPPA DRIVE -~
PITTSBURGH, PA 15238
TEL: 412-963-9071
FAX: 412-963-9767

il
.

MATS

ROOF MESH
CHANNELS
COMBINATION® BOLTS
TENSION REBAR
CABLE BOLTS
CABLE TRUSSES
FRICTION-LOK®
INSTAL® BOLTS
STEELTIES

BEAMS

MINE PROPS
SQUARE SETS
ARCHES
CORRUGATED PIPE
J-LOK™ RESIN

OTHER OFFICE LOCATIONS

AustraliaeCanadaeChinaeChile
" Certified to ISO 9001:2008,
with design

www.jennmar.com

PYTHON™-

FRICTION-LOK®  INSTAL® TORQUE TENSION

i

www.miningengineeringmagazine.com
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Premier Pipe Systems Manufacturer for 85 Years

Since 1925, Naylor Pipe Company has been the premier

manufacturer of Spiralweld pipe systems.

Naylor Spiralweld is available in diameters from 4”
through 96” and wall thickness from 14 Ga. through 1/2”
wall. The Spiralweld pipe is complemented with all types of
fittings, fabrications to specification, and joint connections,
including the exclusive Naylor Wedgelock Coupling, to
complete your pipe system.

Naylor Spiral Buttweld pipe features two welds along the

spiral seam. This creates a pipe structure in which the weld
is as strong or stronger than the parent metal.

The Naylor manufacturing process creates a pipe that
maintains an accurate diameter throughout its length. The
uniformity of the pipe ends speed connection, whether
mechanically coupled or welded.

Uniform wall thickness is assured because tolerances
of steel strip are governed by the standards established by
the American Iron and Steel Institute. In addition, the pipe
is furnished in any required length with a cutting tolerance
of plus or minus 1/8”. In addition to carbon steel, spiralweld
pipe can be formed from many steel grades, including
abrasion resistant, weathering (A-588) and stainless.

Every length of Naylor Pipe is inspected and where
required hydrostatically tested to applicable ASTM
specifications. The pipe is available in lighter weights than
other pipe making it possible to save money, not only
on initial cost, but also in transportation, handling and

installation. By sizing the diameter of the pipe to the exact
requirements, with exact lengths and factory-sized ends, the
greatest economies can be realized.

Quotations are immediately available on inquiry.

Naylor Pipe Company

1270 East 92nd Street
Chicago, IL 60619
Telephone: 773-721-9400
Fax: 773-721-9494

Email: sales@naylorpipe.com
www.naylorpipe.com

NAYLOR PIPE

Your Source for the Complete Line of
Spiral Buttweld and Lockseam Spiralweld Pipe Systems

Temporary or Permanent Lines
High and Low Pressure Air
High and Low Pressure Water
Ventilating Lines

aQaa
aQaa

In-Plant Shipping O Exhaust and Intake
Bridge Crossings
De-Watering and Drainage
Well-Point Headers

O Foundation Piling
0O Caisson Supports
O Tank Supports

www.miningengineeringmagazine.com

NAYLOR PIPE COMPANY

1270 East 92nd St. « Chicago, IL 60619
Phone: 773.721.9400 « Fax: 773.721.9494
E-mail: sales@naylorpipe.com + www.naylorpipe.com

For More information on our Complete Line of Pipe Systems, Call or E-mail us for our Brochure.

85 Years of Service
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Taggart Global —

World Leader in Material Handling and Coal Preparation

Taggart Global, LLC is the largest privately owned international coal
preparation and material handling group in the world. The company provides a
full range of design, engineering, project management, construction and contract
operation services to the worldwide mining and power generation sectors.

Taggart designs and constructs coal processing plants, overland conveying
systems, bulk storage and reclaim systems, unit train unloading systems, truck
and barge loading and unloading systems, and more. With flexible contract
services, Taggart can meet any project needs, from engineering and procurement
only; to engineering, procurement, construction and management; to build, own
and operate. Taggart’s construction, electrical and international procurement
divisions bring specialized expertise that ensures the delivery of projects on-time
and on-budget.

Since 2000, Taggart has completed more than 200 major coal preparation
and material handling projects in seven countries across five continents. Taggart
maintains the leading market position in the delivery of coal processing and material
handling projects and continues to expand its capabilities and global presence.

Taggart is headquartered in Pittsburgh, USA with international offices in
Canada, China, South Africa, Australia and Brazil.

For further information, visit www.taggartglobal.com

TAGGART GLOBAL

World Leader in Coal Preparation and Material Handling

Build.
Operate.

Leading the World in Material Handling
and Coal Preparation design, construction,
commissioning and operations.

'aggart Global designs, builds and operates state-of-the-art coal prepara-
tion plants and material handling systems for clients worldwide in the coal
production, power generation, steel making and material handling sectors.

We offer flexible contract services to meet the unique needs of your project,
and our construction, electrical and international procurement divisions bring
specialized expertise to deliver a project that’s on time, within budget and
beyond your expectations.

Whether you’re adding a new facility or system, modifying an existing plant
or seeking to outsource operations, take advantage of Taggart’s innovative
engineering and proven solutions to improve performance, increase effi-
ciencies and accelerate return on investment.

TAGGART
GLOBAL

US Headquarters

4000 Town Center Blvd., Suite 200,
Canonsburg, PA, USA 15317

Tel: +1 724 754 9800 » Fax: +1 724 754 9801
www.taggartglobal.com

North America | South America | Africa | Asia | Australia
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2010-2011

Mining
gineering

Buyers Directory
October 2010 Edition

Free Print
Listing Offer!

Register by
September 15, 2010

www.aggminmarketplace.com

Once registered, confirm your
listing appears at
www.aggminmarketplace.com
within five days to ensure your
company is included in the
2010-2011 Buyers Directory

Special
Advertiser
Offers!

30% Off All Display

Advertising
In the Buyers Directory

Logos and box ads
available to go with
your listing.

For more
information:

303-948-4243
mcginnis@smenet.org

www.miningengineeringmagazine.com
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One Team. Infinite Mining Solutions.

Advancing Underground
Excellence

Working with some of
the world’s largest mining
companies, Stantec provides
the industry with a full range
of services. From feasibility
studies through to mine
reclamation and restoration,
Stantec offers clients total
solutions to their complex
requirements. We are a
leader in underground mining
engineering and related technology, serving some of the
largest, deepest, and most technically challenging mines in
the world.

Stantec understands the complex challenges of modern-
day mining such as depleted mineral reserves, strict
environmental regulations rising operating costs, the impact
of fluctuating mineral prices, etc.

By assembling a diverse team of professionals, we are
able to thoroughly evaluate opportunities and constraints,
resolve complex issues, and create integrated solutions.
Through careful, methodical planning and modern technology
we work as One Team, applying interdisciplinary skills and
sharing knowledge between our offices across North America.

Mine Engineering & Design
e Feasibility Studies
e Detail/Structural Engineering and Design
e Civil/Structural Engineering
* Mechanical Engineering
e Electrical Engineering
* Mine Shaft Design
¢ Headframe Design
¢ Hoisting Plant Design
e Computer Analysis and Design
¢ Geotechnical Engineering
¢ Resource and Reserve Estimating/Mine Exploration

Environment
e Environmental Impact Assessments
e Air Quality Management
¢ Environmental Baseline Studies
¢ Permitting and Regulatory Compliance
¢ Environmental Effects Monitoring/Biomonitoring
e Surface/Ground Water Hydrology
¢ Risk Assessment and Management
¢ Acid Mine Drainage
¢ L and Planning and Engineering
e Surveys/Geomatics
e Landscape Architecture
e Closure and Decommissioning Planning
¢ Mine Closure, Reclamation, and Restoration
* Mine Water and Wastewater Treatment
e Effluent Dispersion and Assimilative Capacity Modeling

Program & Project Management
¢ Pre-project Planning and Scope Definition
* Project Execution Planning

www.miningengineeringmagazine.com

e Contracting Strategy Development

¢ Project Governance and Organizational Design

e Management of Design

¢ Procurement and Construction

e Schedule, Cost, and Scope Control and Reporting
e Contractor and Vendor Management

e Site Coordination

Transportation
¢ Bridges
e Roadways
e Transportation Planning
* Rail

Facilities & Site Development
¢ Mechanical/Civil/Electrical and Controls Engineering
¢ Process Plant Engineering .
e Ventilation
¢ Material Handling
e Crushing
¢ Power Distribution
e Fire Protection
¢ Maintenance Engineering
¢ | oad-out Facilities
¢ Mine Engineering
¢ High Voltage Distribution
¢ Explosives Storage Buildings
¢ Maintenance Facilities
¢ Mine Ventilation and Water Supply
e Architecture
¢ Workforce Housing
e Administration Buildings
¢ Buildings Engineering

Health & Safety Management

Stantec provides a comprehensive range of Health and
Safety Management services designed to promote safe,
healthy workplaces and communities, as well as assess
liability, optimize current performance, ensure continued
compliance, and minimize risk. Our team of licensed and
accredited industrial hygienists, engineers, scientists, safety
professionals, and regulatory specialists audit existing
conditions and design, implement, and optimize solutions
within an industrial facility and external to the working
environment.

Our dedication to quality, innovation, and professionalism
results in optimal solutions for our clients, improving capital
savings and reducing lost-time accidents, liabilities, and risks.

Stantec Consulting

Tempe, Arizona

Sandy Watson

Telephone: 480-831-0310

Email: sandy.watson@stantec.com

Sudbury / North Bay, Ontario

Keith Vaananen

Telephone: 705-494-8255

Email: keith.vaananen@stantec.com
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Eriez Mining - Performance for Less

Eriez Mining features a

complete line of magnetic
separation and metal detection
equipment, screeners,

and vibratory feeders and
conveyors.

StackCell

Eriez’ breakthrough
technology offers high-
efficiency flotation at a fraction
of the cost. StackCell offers
column-like performance in a
substantially smaller footprint
than conventional cells. These
compact, stackable units offer
considerable savings for new

.-! = Suspended Electromagnets

Remove damaging tramp iron from conveyed materials.
Available for use in hazardous, dusty and gassy locations.

Trunnion Magnets
Eliminate grinding ball fragments that cause extreme
wear from ball mill discharge.

Column Flotation Systems
High-volume recovery for fine coal (0.2mm) particles.

Metal Detectors

Capable of detecting metal as
small as ¥2” and handling harsh
quarry and mine conditions.

Wet Drum Separators and Heavy
Duty Mechanical Feeders are some
of the other product lines designed

installations and are ideal
for expanding capacity in an
existing plant.

e Ultimate performance
for Less!
Less capital investment
Less energy to operate
Less cell volume
Less floor space

and manufactured by Eriez.

5-Star Service

Eliminate equipment downtime by ensuring that
magnetic, vibratory and inspection equipment is quickly
back in operation. 1-888-999-ERIEZ.

Eriez Mining
1-888-300-ERIEZ
www.eriez.com

from
Tramp Metal
Damage

It's not magic...
it's ERIEZ

Eriez’ powerful magnetic equipment removes
tramp metal from deep burdens. In addition to
being the World’s Strongest Magnet of its kind
Eriez’ Suspended ElectroMagnet models offer:

« Unique expansion tank design 1 27y
- Permanent & Electromagnetic models - = L

L - - - Tramp Metal Integral Metalarm
- Self. cleaqlng and manual cleaning designs Removal Systems Metal Detectors
- 5-year coil warranty

How to Choose & Use

Magnetic Separators

cail 888-300-3743 or visit WWW.eEriez. com
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Serving the Mining Industry Since 1983

¢ Mine Feasibility Studies
Mine Planning
Open Pit Mine Design

Evaluation of Proposed
Expansions or Acquisitions

Resource / Reserve Modeling
Exploration Project Evaluation

Production Scheduling and
Strategic Planning

WWW.imctucson.com

Business

AL

Independent Mining Consultants, Inc. has
been serving the mining industry since 1983

In September of 2010 the principals of Independent Mining
Consultants, Inc. (IMC) will celebrate the 27th anniversary of
the company’s incorporation in Tucson, Arizona.

IMC provides mining services in the following general areas:

*  Mine Feasibility Studies
Open Pit Mine Design and Mine Planning
Resource / Reserve Modeling
Production Scheduling and Strategic Planning
Evaluation of Proposed Expansions or Acquisitions
Exploration Project Evaluation

IMC has worked for more than 250 different clients on
over 500 projects world wide. IMC has experience in a
wide range of mineral commodities including base metals,
precious metals, industrial minerals and aggregates.

Independent Mining Consultants, Inc. (IMC) is
internationally recognized as a highly professional, unbiased

and reliable source of open pit mine design, evaluation, and
mine planning services.

IMC studies have been reviewed and accepted by
leading financial institutions for investment decisions. Many
properties have been successfully financed based on the
work completed by the engineers and geologists of IMC.
Independent Mining Consultants is located in Tucson,
Arizona, USA, please visit us at www.imctucson.com.

Independent Mining Consultants, Inc.
3560 East Gas Road pp—

Tucson, AZ 85714 USA N
ME[N]NG‘CONSULTAN‘IS,I:NC. “

Telephone: 520-294-9861 '/
Fax: 520-294-9865

Email: imc@imctucson.com
www.imctucson.com

(

\

2011 SME Annual Meeting & Exhibit

& CMA 113th National Western Mining Conference

Shaping a Strong Future Through Mining
February 27 - March 2, 2011 ¢ Denver, Colorado, USA

Featuring: Short Courses ¢ Field Trips ¢ Social Activities
Student Activities * And much more!
For more information on the 2011 SME/CMA Meeting, contact:
www.smenet.org * sme@smenet.org ¢ 303-948-4200

www.miningengineeringmagazine.com
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Sioux Solution Heaters for Precious Metals Mining

¢ Save time & increase profit by using hot solution

e Offers instant hot solution for heap leaching SIOUX
e Easy installation, operation, and maintenance CORPORATION
* Stainless steel construction ensures machine longevity Beresford, SD
e Sioux’s rugged design guaranteed to last 20+ years =
e Choose from LP Gas, Natural Gas, or Oll v
ANNIVERSARY
Hot cyanide rocks! 1 9 39_2 0 09

Contact your Sioux representative for more information:

SIOUX CORPORATION -
Sioux has the

Clean You Need...

Reliability Guaranteed!
/A

Sioux Equipment - Anything but Standard

Best Return on Your Investment

— Rugged frames and quality components provide 5 times
longer life in extreme conditions.

— It’s all backed by Sioux’s 70 years of experience and
exceptional quality and service.

Recognized Leader in All-Electric Pressure Washers
— Sioux is widely recognized as THE BEST All-Electric
design, setting the standard for reliability and value.

All-Electric

Explosion-Proof .
Hot Water Washer —100% electric means no fuel, no fumes, no flames. Ideal

for rugged mining applications, particularly underground.
— XP models for hazardous, classified environments.

Wide Range of Application-Specific Equipment

— From quick ship stock to custom engineered models, the
right equipment for the job saves time and money.

— 50 or 60 Hz, nearly any voltage and hundreds of other

New Dakota Il options!

Hot Water Washer N )
(oilorgasfired) ~ The ONLY 20-Year Reliability Guarantee in the Industry!

SIOUX CORPORATION Call today to
ITotll-frecte_: 88?33?232376?;3 %)5-763—3334 put Sioux to

« International: 001-605-763-
|
email@sioux.com - www.sioux.com work for Yol
Feliabiiity Since 1939 One Sioux Plaza - Beresford, South Dakota 57004 USA

Is your company High Profile?
Stay in the spotlight Mmmg

engineering

April 2011 Edition Sales Close: March 1, 2011 BUSINESS PROFILES
mcginnis@smenet.org ¢ 303-948-4243 ¢ 800-763-3132, x243
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Applied
Geomechanics

When even the smallest amount
of movement is intolerable and
precision monitoring is vital, Integrated
Monitoring Solutions by Applied
Geomechanics keep you “in-the-
know,” so you can take control of
hazardous situations before they arise.

Applied Geomechanics monitoring
systems continuously measure the
performance of underground openings,
» * pits, walls, machines and buildings.

= ~ This continuous record helps you
improve operations, reduce downtime
and enhance safety.

Our monitoring solutions
incorporate the following state-of-the-
art technologies:

e Real-time GPS using 3D

IS Your Brand Tracker software for 1-2 mm

accuracy.

Well Traveled? - oo, RS
el VIONITORING
SOLUTIONS

e VW piezometers and
Mining Engineering is sent each month, every geotechnical instruments
e ATLAS web-based data access Surface or Underground
and reporting using.

Do global buyers recognize your company?

month to over 11,000 readers in over 30 countries.

To track the stability of rock - Tiltmeters
In a recent independent reader survey, readers slopes or tunnels, monitor property
confirmed your marketing message with Min- above mine Workings, or maintain ° GPS
ing EngneeriNotics impact=. the alignment of sensitive machinery, ; : ;
zg‘;ﬁ) $erekad¥astissue§ contact Applied Geomechanics for V|brat|ng-W|re Sensors
0 100K action on an issue i i
47% Visited an advertiser’s website Somtl?ng'oéj %fég ﬁlgeg(g@geomeChanlcs' - Automated data
42% Retained every issue com, 1-5U5-605- : . ey
41% Engaged up to an hour with each issue acq ul S|t|0 n
Applied Geomechanics . Data access via vour
Telephone: 303-883-1306 you

Send your company’s brand to the far
corners of the globe

Email: jeff.keller@geomechanics.com secure website
www.geomechanics.com

For more information on how ME can extend
your marketing message
and keep your brand well traveled,
contact your local advertising representative
or contact ME directly at 303-948-4243
mcginnis@smenet.org

M OFFICIAL PUBLICATION OF SME

engineering
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fLeading the way in the development of )
a low cost ion exchange media

Peat based chelating ion exchange media effective
on dissolved heavy metals including
Cu,Ni,Pb, Cd, Cr,Co,and Zn.

Visit our website or give us a call for more information

American Peat Technology, LLC
1132 Airpark Drive Aitkin, MN 56431
www.AmericanPeatTech.com
218-927-1888

\ info@americanpeattech.com /

Low-cost Ion Exchange Media

American Peat Technology is a leader in the search for low-
cost solutions to problems involving the removal of dissolved
heavy metals.

Many engineers
are aware of the
ion exchange
potential inherent in
natural and artificial
wetlands. American
Peat Technology has
developed a process
by which reed sedge
peat is granulated
and hardened while
preserving the natural ion exchange mechanism operating
within the parent bog. This process yields a porous granular
media that, when used in conventional sand filter equipment,
demonstrates excellent removal of particulates and dissolved
heavy metals.

Research has demonstrated strong affinities for dissolved
Cu, Ni, Pb, Cr, Cd, Co, and Zn. Reduction in concentrations of
some of these metals can exceed 98%.

Contact us to see if this development has the potential to

help with some of your environmental or process issues.

American Peat Technology
Telephone: (218) 927-7888
www.americanpeattech.com

ELASTOMER
PRODUCTS CORPORATION

Lower Operating Cost
Increased Productivity
Reduced Maintenance

Rear Suspensions
currently available
for the following
trucks:

Komatsu 830E
Cat 793

Cat 789

Cat 785

TecsPak-

www.minerelastomer.com

1200 East State Street
Geneva, IL 60134
p: 630-232-3000
f: 630-232-3172

Others under
development
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TecsPak® Suspensions and
Bumpers Outperform

Miner Elastomer Products Corporation is a division of Miner
Enterprises, a company founded on the basic principle of selling
high quality products at a competitive price. TecsPak® was
developed and patented by WH Miner Company to provide
dramatic improvements in the shock absorbing capacity of
railcar draft gears. That same technology has been applied
to Haul Truck Suspensions, Automobile Shocks and Struts,
Agricultural Equipment, and many other applications where
control of linear motion and energy absorption is required.

TecsPak® material is a highly engineered elastomeric
product that absorbs more energy per unit of weight and volume
than many other materials. In many applications TecsPak®
bumpers and springs significantly outperform rubber, urethane
and coiled steel springs. TecsPak® springs are consistently
solving energy absorbtion problems where other materials fail.

Our design engineers continue to find innovative ways to use
TecsPak® to solve energy management problems. Tests have shown
it is 10 times more durable than rubber and 20 times tougher than
urethane. The extended product life cycle that TecsPak® provides is
clearly demonstrated in a variety of applications. Just as important
is the design flexibility TecsPak® offers. It can be molded and
machined into virtually unlimited shapes.

Miner Elastomer Products Corporation
www.minerelastomer.com
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Benefits of building

by W.A. Wilkinson

ine planners are under pressure to evaluate

the impact of changing economic times
and newly acquired data on their mine plans.
Incorporating changes such as commodity prices,
customer sales, fluctuating cost assumptions and
newly acquired geologic data requires quick
turnaround for model building and planning to
keep mine plans on pace with changes as they
occur. Because of the length of time required to
perform some of the geologic modeling and mine
planning tasks, planning frequency may not be
keeping pace with the frequency of change.

To meet these challenges, one leading North
American mining company successfully increased
the frequency rate and accuracy of its mine plans
to stay current with incoming data, ensuring its
mine plans reflect the latest information, thereby
minimizing or eliminating production cost variance.

This case study features a truck and shovel
surface coal mine in the western United States
that produces approximately 23 Mt/a (25 million
stpy) of coal. The mine employs two geologists and
seven mining engineers to gather new data, build
geologic models and produce short-, medium- and
long-range mine plans. The mine was acquired by
another company, which had implemented Mincom
MineScape software to replace its existing mine
planning systems. The majority of the company’s
existing engineering staff was retained and trained
in the use of Mincom MineScape software.

The mine planning process

The production of mining plans follows a
fairly linear workflow. Drillhole and mine survey
information is gathered to measure the structure
and sample the chemical analysis of the deposit.
The collected data is then used to create a geologic
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an efficient mine planning process

model of the structure and chemistry and define
the resource based on mining constraints.

Mine planning uses geologic modeling
information to design three-dimensional mining
blocks that reflect the ground control plan and
are sized to provide sufficient resolution for mine
scheduling. The resource quantity and quality
contained in the mining blocks are estimated,
and then the data is used to produce a planned
production schedule based on mining constraints.

Optimizing the plan typically requires
completing multiple plan scenarios. Having an
efficient, integrated and streamlined process
will reduce the amount of time required to
complete a mine planning scenario. Additionally,
the process should be repeated as new geologic
information becomes available to ensure mining
plan assumptions will reasonably reflect actual
field conditions. Inaccurate geologic models will
introduce error into the downstream mining plans,
which can result in surprise cost increases and
revenue reductions to the operation.

Opportunity for improvement

At this particular North American coal mine,
the mine planning process was reviewed after
the mine was purchased. Planners obtained new
geologic data during a planned drilling season.
Drillhole information was accumulated, but
planners would only update the geologic model
at the end of exploration drilling.
Therefore, continuous updates
were not performed due to the
time required to generate the
geologic model.

The geologic model consisted
of two areas. One included the

Software

The use of plow
systems fell

out of favor in
the U.S. in the
1970s, but recent
advancements
have made the
technology safer
and more efficent.
©iStockphoto.
com/pamspix.

W.A. Wilkinson, Jr., member
SME, is project manager and a
licensed professional engineer
with Mincom Inc., Denver, CO,
e-mail Wilkinson@mincom.com.
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Mine planning
workflow.

site planned for the next two years
of mining. The other covered the
remaining mine area. The model
covering the next two years of
mining was built on a 30.5-m (100-
ft) grid cell size, while the longer-
term area was built on a 122-m (400-
ft) grid cell size.

The amount of time required
to update these two models was
approximately 18 hours. The time
required to complete the workflow
limited the availability of new data
to the mine planning system, so
engineers were not working with
the latest information.

Mine plans were completed
with multiple software systems. Mine layout
and design was performed in one system, while
mine scheduling was performed using Microsoft
Excel. Long-range mine plans on average took
five weeks to complete. The majority of time was
spent generating economic pitshells, which were
then estimated for volume and quality. Resource
estimates from the pit shells were then exported
to Excel for scheduling. Plan-progress maps were
constructed manually in CAD by color-coding the
scheduled blocks in Excel by planned periods.

Optimizing the mine planning process

Drawing from experience gained at its other
mines, the company began improving processes
to reduce geologic modeling and mine planning
turnaround times, thus providing an opportunity
to develop more accurate and optimized mine
plans. A significant part of the plan to improve
the process was replacing the multiple existing
mine planning systems with a single, integrated
mine planning system — the Mincom MineScape
geologic modeling and mine planning system.

A major improvement in geologic modeling
process flow was made by combining both short-
and long-range model areas into one model with a
30.5-m (100-ft) grid cell size, eliminating the need
to build more than one geologic model. Eliminating
the necessity of building a second model, and the
increased automation provided by the Mincom
MineScape geologic modeling system process,
reduced model building time by 75 percent.

Using a single, integrated mine planning and
geologic modeling solution also improved the
process flow. Rather than exporting block-resource
estimates to Excel, scheduling was completed
in one mine planning system. Plan progress map
generation was automated as the scheduling
system was integrated with the CAD system. By
implementing this change, the time to complete
long-range mine plans was reduced by 60 percent.
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Better mine planning yields tangible results

Improvements in the process flow resulted in
direct and indirect benefits to the operation. Faster
geologic modeling and mine planning provided
significant benefits and cost savings to the operation,
and not through the reduction of engineering
staff. Liberating technical staff from tasks to
facilitate the process enabled them to spend more
time investigating better design solutions, which
increased minable reserves and reduced operation
COSts.

Improved geologic model
and mine design accuracy

The significant time reduction in developing
geologic models allowed multiple models to be
created on the fly as new drillhole and quality data
was received. Geologists were able to analyze the
effect of the additional drilling on the model and
continually keep the geologic model updated for
mine planning. Accuracy was increased through
a higher resolution model, which reflected
measured data more closely. The model-publishing
capabilities of the Mincom software enabled new
model updates to be distributed to the mining
engineers quickly and easily, so they were always
designing with the latest information.

Incorporating the latest information into the
geologic model improved the accuracy of the
mining plans. The reduction in time to develop
mine plans resulted in better decision making
through the ability to compare multiple mine plan
scenarios.

Enhanced operations

Operations staff encountered water-bearing
sand zones, which impacted shovel production and
ground control. Prior to modeling the sand units,
the shovel would explore for the zones during
operations. Exploring for problem zones with the
shovel posed a significant risk of getting the shovel
stuck in the sand or worse, a highwall slope failure
resulting in an unproductive shovel. This would
impact coal production and, more importantly,
potentially result in injury or death.

Improving geology model turnaround and
accuracy provided geologists time to model the
noncoal, water-bearing sand zones. Once identified,
shovel bench plans were developed to efficiently
work in these difficult areas and communicated to
operations. Planning for the sand zone improved
shovel productivity and reduced highwall failure
risk.

Streamlining the work flow gave the engineers
more time to get out of the office and get experience
in field management roles, where their analytical
skills improved the operational work flow and
daily decisions made in field operations.
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Reduced exploration costs

Because geologists were provided more
accurate models in less time, they were able to
spend more time optimizing the exploration
drilling plan. Through this exercise, they were
able to reduce the number of planned exploration
holes for the next drilling season compared to the
previous method of planning holes.

The increased geologic model accuracy and
resolution also eliminated the cost of drilling pilot
holes in areas where infill drilling was performed
to get supplemental coal quality data. The model’s
predict function was performed at the proposed
drillhole locations, and the information was
provided to the drilling crew. The predicted holes
were found to correlate well with actual coal
elevations and geology.

Increased minable reserves

Exploration drilling revealed a geologically
complex area within the mine site. Typically, two
coal intervals were being modeled and mined in
the planned and active operations. The geologically
complex area showed eight coal units, which were
splits from the main two coal intervals. Adding
to this complexity in the coal formation was the
presence of a sand channel unit, which presented
a significant ground control risk to the mining
operation.

Prior to implementing the MineScape
modeling system, this complex area was mined
around, because the existing modeling system
could not confidently model and, therefore, plan
mining in this area. As a result of the improvements
made in the geologic modeling and mine planning
system, the area was modeled and multiple mining
scenarios were developed to address the challenges
of the area. Coal reserves that were previously
avoided due to geologic anomalies are now part of
the mining plan, increasing the available reserves
and extending the mine life.

Greater confidence in purchasing decisions

Because coal sales drive the production
for this mining operation, accurate geologic
modeling using the latest data increased the
confidence in the mine plans to meet coal
quality specifications on upcoming shipments.
Furthermore, optimizing the mining plan
enabled engineers to accurately predict when
a significant multi-million dollar capital
investment in new equipment would be required
due to upcoming increased overburden volumes
and sales volume.

Summary

The mine planning process improvements
described have resulted in direct and indirect
cost savings for this mine. Streamlining the
workflow has reduced the effort required and
increased the quality of the mining plan.

Some may think that streamlining the mine
planning process leads to cost savings by reducing
staff. However, as experienced by this company,
greater cost benefit and business value can be
realized by maintaining existing staffing levels
and reinvesting the newly available time and
expertise of these skilled mining professionals
back into the operation.

In the case of this mine, its staff had more
time available in which to examine ways to make
the operation more efficient, such as optimizing
exploration drilling programs, building internal
confidence in the accuracy of mining plans,
increasing mine reserves by uncovering ways to
mine in difficult geologic conditions, and helping
execute the final plans with field operations.

Ultimately, improving the overall efficiency
of the mine planning process with Mincom
MineScape has allowed this mining company
to reap more benefit by applying available staff
time to efficiency programs that have boosted
the performance of its mining operation. l

Software

Prior to
implementing
the MineScape
modeling
system, this
complex area
was mined

around, because

the existing
modeling
system could
not confidently
model and,
therefore, plan
the mining in
this area.

Sandvik and Gemcom to collaborate
on equipment performance and tracking software

‘ N Jith the aim of working in conjunction to develop a system and interface for monitoring under-
ground mobile mining equipment, Gemcom Software International Inc. and Sandvik Mining and

Construction signed a collaboration agreement.

The two companies are teaming up to create an innovative equipment performance and production
tracking solution that will improve consolidation and validation of information from mine operational

systems.

Sandvik service solutions and automation technologies help manage mining equipment and pro-
duction. With growing requirements in the industry for new enabling technologies to drive greater ef-
ficiencies, there is a need for a flexible and well-integrated system for mining operations management.

Gemcom InSite delivers operations management capabilities that complement planning and sched-
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uling activities, along with a continuous improvement engine that drive improved recovery, throughput,
equipment utilization and performance.

“InSite features innovative technology that monitors in near real time equipment, events, and
tracks production, which enables timely operational decision making,” said Rauno Pitkdnen, manager
of projects, systems and new offering, Sandvik Mining and Construction. “This industry-leading tech-
nology, when combined with Sandvik’s Optimine capabilities, will allow mining companies to follow up
on their production, equipment and personnel performance metrics in a simple and effective manner.
Ultimately, they will be better able to manage and utilize their capital expenditures, and be able to back
up business decisions with hard data.”

“Sandvik has developed an in-depth understanding of the demands of modern mining operations
and how automation of loading and hauling processes in the mining cycle can contribute to the im-
provement of safety and efficiency of ore transportation,” said Allen Vaughn, Gemcom executive vice
president. “Sandvik’s desire to provide customers with more in-depth knowledge on the condition of
the equipment for maintenance purposes, as well as production monitoring to more effectively manage

draw and production control, creates the opportunity to leverage InSite.”
A prototype of the Sandvik Gemcom collaborative solution is in place at the Sandvik test mine in

Tampere, Finland. ®

Hitachi purchases part of Wenco
Agreement will streamline fleet management efforts

Wenco software
will help with fleet
management.

quipment manufacturer Hitachi has pur-
chased a significant interest in Wenco Inter-
national Mining Systems Ltd.,a manufacturer and
supplier of PC-based mine management systems.

Wenco brings more than 25 years of experi-
ence and the philosophy that data belongs to the
customer, which is why it uses open architecture.
It has worked with numerous mining companies.

Hitachi is collaborating with Wenco to
streamline the process of collating machine
health data from onboard systems found on Hi-
tachi excavators and trucks. The result is timely,
proactive and reliable information mines can
use to prevent unscheduled downtime and meet
fleet-maintenance objectives.

Wenco’s mine management system offers fea-
tures and benefits like precise positioning, machine
guidance, effective fleet-utilization data, accurate
machine-health information, improved mainte-
nance practices, extended tire life and automatic
dispatching systems.

The company’s mine
management system en-
compasses a range of avail-
able products, from on-
board computers that pro-
vide equipment operators
with performance metrics
and interaction, to survey-

grade GPS applications
for precise positioning and
guidance of equipment.
Additional software appli-
cations provide the main-
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tenance department with real-time and historical
information on equipment conditions.

The system will be put to use to assist the
North American Construction Group (NACG) at
Canadian Natural Resources Ltd.’s Horizon mine
site in the Canadian oil sands to assist in remov-
ing overburden. Wenco is installing rugged mobile
data terminals on 34 trucks and four shovels. Wen-
co is also installing a mobile supervisor’s terminal
in the foreman’s truck — a rugged computer that
provides snapshots of operations and real-time re-
porting of current production versus targets.

The complete system selected by NACG in-
cludes FleetControl (main dispatcher screen),
MineVision (real-time view of the equipment and
mine), and Wenco’s Line-up Ultility, a software
component that facilitates the allocation of oper-
ators to mining equipment at the start of the shift.

Wenco’s system for NACG also includes a
contractor-integration module to manage the
tracking and movement of their mining equip-
ment to and from the CNRL fleet on a periodic
basis. The module will allow the contractor and
the owner to jointly move the mine-management
system control of selected contractor equipment
from the contractor’s system to the owner’s sys-
tem and back again. When the mining equipment
is under owner control, all data for that specific
equipment will be stored by the owner’s mine
management system.

This module is available for all contractors
working alongside an owner/operator, both of
whom are running Wenco mine management
systems.
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Mineral Processing

Design, installation and operation of
Pinto Valley moly flotation columns

by R.Rodgers, L. Hallin, F. Palacios and M. Neira

he Pinto Valley concentrator

of BHP Copper Inc. restarted
its sulfide mining operations in
September 2007 to produce copper and
molybdenum concentrates. During the
plant production ramp up, the copper/
molybdenum circuit quickly reached
the copper grade and recovery targets,
but the production and quality of the
molybdenum concentrate continued
to be a challenge. Even though several

improvements in the molybdenum
circuit were completed, the final
molybdenum concentrate did not

meet contractual specifications. After
reviewing several options to improve
grade and reduce contaminants, the
installation of three flotation columns
were chosen. The column design and
construction were done using in-house
craftsmen and engineers. Ten days after
commissioning, the columns successfully
reached a steady operation and began
producing molybdenum concentrate to
the required specifications, that is, high
molybdenum tenors and low copper and iron
content.

The Pinto Valley operations, are comprised
of the Pinto Valley concentrator, the Pinto
Valley dump leaching and a solvent extraction/
electrowinning (SX/EW) plant. The concentrator
operated from 1972 to 1998 when mining
and milling operations were curtailed for
economic reasons. The SX/EW plant continued
operations for copper cathode production. After
a cessation of mining operations of almost 10
years, Pinto Valley operations began a restart
project in January 2007, to bring the mine and
the concentrator back into production. Copper
concentrate production started in October 2007
after refurbishing and upgrading the facilities
with a new DCS system and filter plant. The daily
targets of the concentrator were to treat 56.7 kt
(62,500 st) of ore, produce 762 t (840 st) of copper
concentrate containing 27.5 percent copper at
recoveries of 86 percent and produce 2.2 t (2.5
st) of molybdenum concentrate containing more
than 80 percent MoS,.

During the restart of the concentrator
numerous breakdowns occurred that delayed
achieving copper and molybdenum production
targets.

The breakdowns were due mainly to failures
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of old equipment and reduced ore quality as
well as oxidation due to rains and being stored
for many years. Despite those issues, the targets
of copper grade and recoveries were achieved
but production targets suffered from lower
mill throughputs. The molybdenum flotation
circuit started to operate in March 2008 after
reconditioning of the existing equipment. The
quality of the molybdenum concentrate did not
reach the contractual specifications required
by the buyer due to plant feed variations, slow
progress in the operator’s learning curve, failure
of a storage tank and continual problems with
flotation banks.

Several improvements in the molybdenum
plant were completed but on-specification
molybdenum still could not be produced.
Several options were evaluated to obtain the
molybdenum concentrate specifications and it
was decided to add three
flotation columns to the
molybdenum circuit, two
columns as recleaners and
one column as a recleaner
scavenger to improve grade
and molybdenum recovery.
After commissioning
of the new columns, the

A welder puts

the finishing
touches on the
new molybdenum
flotation columns
that were installed
at the Pinto Valley
concentrator of
BHP Copper Inc.

R. Rodgers, M.P. Neira, members
SME, and L.D. Hallin are chief metal-
lurgist, project manager and mill su-
perintendent, respectively, BHP Billiton,
Miami, AZ. F. Palacios is a graduate
from Minera Escondida, Chile, e-mail
manuel.mm.neira@bhpbilliton.com.
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Mineral Processing
Figure 1

Former molybdenum plant flowsheet.
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molybdenum concentrates quality reached the
required specifications on MoS, content and
low grades of copper and iron. The Pinto Valley
mining operations and concentrator were then
put on care and maintenance in January 2009
due to economic reasons.
Mineralogy
Pinto Valley ore mineralogy contains
primary sulfide ore minerals consisting of pyrite,
chalcopyrite and minor molybdenite that occur
in veins and microfractures. The major gangue
minerals are quartz, mica (predominantly
muscovite) and feldspars (both potassium- and
sodium-rich species).
Chalcopyrite is the predominant copper
mineral with minor amounts of tenorite,
M Table 1
Moly plant flotation parameters.
Parameter Low High
Molybdenum in ore, % MoS, 0.07 0.12
Cu - Mo concentrator, % MoS, 0.7 1.1
Cu - Mo thickener U/F, % solids 50 55
Feed Ro. banks, % solids 25 30
Amm. sulf. to day tank, cc/min 1,000 1,500
NAHS to conditioning, cc/min 70 510
Fuel oil to conditioning, cc/min 30 100
NAHS to recleaner launder,cc/min 500 1,200
Rougher flotation pH 10.6 11.2
Rougher flotation ORP, mV -480 -550
Re-cleaner flotation ORP, mV -480 -500
Moly concentrator, % MoS, >80 >85
Moly concentrator, %GCu <1.25 <15
Moly concentrator, %Fe <3.8 <45
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chrysocolla, brochanthite, chalcocite, covellite,
bornite, enargite and turquoise. Molybdenum
distribution ~ generally  reflects  copper
distribution, with higher molybdenum values
usually found in the high-grade copper zones.

Process description of the Pinto Valley
concentrator
The run-of-mine ore is delivered by haul
trucks to a Fuller 1.5- x 2.26-m (60- x 89-
in.) gyratory primary crusher. The crusher
discharge, 177 mm (7 in.) in size, is conveyed
to a coarse ore stockpile. The fine crushing
plant contains three secondary 2.1-m (7-ft)
Nordberg standard crushers and six, 2.1-m (7-
ft) Nordberg tertiary shorthead crushers with
their respective screens and conveyor belts. The
ore from the coarse stockpile is sent by apron
feeders and belt conveyors onto three 2.1- x
5-m (7- x16-ft) Simplicity doubledeck vibrating
secondary screens. The screen oversize is
passed to the three secondary crushers. The
screen undersize is sent to the fine ore stockpile.
The secondary crusher product is sent to the
tertiary feed bin ahead of the tertiary crushers.
Ore is withdrawn from the tertiary bin by six
feeder belts and sent to six, 2.4- x 6-m (8-ft x 20-
ft) Simplicity doubledeck vibrating screens with
final screen openings of 19 x 76 mm and 12.7 x 76
mm (0.75 x 3 in. and 0.5 x 3 in.).

The screens undersize are sent to fine ore
stock pile ahead of the mills. The screens oversize
is sent to the tertiary crushers and then back to
the tertiary feed bin. The primary grinding circuit
consists of six 5.5- x 6.4-m (18-ft x 21-ft) Allis
Chalmers overflow ball mills driven by 3,000 kW
(4,000 hp) synchronous motors. Each mill is in
closed circuit with three 838-mm (33-in.) Wemco
cyclones. The circulating load is approximately
350 percent and the feed rate to the mills is 400
to 444 t/hour (440 to 490 stph).

Cyclone overflow is sent to three flotation
sections of copper-molybdenum roughers.
The copper-molybdenum flotation circuit
contains 65, 28m? (1,000 cu ft) Wemco flotation
mechanical cells, 14, 8.5 m? (300 cu ft) Wemco
rougher scavenger cells, and four, 2.4-m (8-ft)
diameter by 12-m (40-ft) tall column cleaner
flotation cells. Two regrinding mills treat the
rougher concentrate. The bulk concentrate
product of the columns containing copper
and molybdenum is sent to one of two, 27-m
(90-ft) Dorr Oliver thickeners and then to the
molybdenum flotation circuit.

During the copper flotation process, the
concentration of copper is raised to about
28 percent copper while the molybdenum is
upgraded from about 0.07 percent MoS, to about
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Figure 2

Three cleaners and scavenger columns flowsheet.

1.1 percent MoS,. In the molybdenum
circuit, the final molybdenum concentrate
contains about 80 percent molybdenite.
The final copper concentrate (or
molybdenum plant tails) is thickened in
two 27-m (90-ft) Dorr Oliver thickeners
to 60 percent solids and sent to either of
two 900,928 L (238,000 gal) storage tanks.
The slurry is pumped from the storage
tanks to the filter plant. The filter cake
is sent by conveyors to the concentrate
storage building for shipment. Tailings
from the copper flotation circuit flow by
gravity to three, 107-m (350-ft) diameter
thickeners. The underflow (thickened
slurry) from these thickeners flows down
a large pipeline to the tailings dam.
Clear water from thickener overflow and
tailings dam reclaim water is pumped
back to the grinding and flotation circuits.

Molybdenum flotation process at Pinto Valley

Theflotation process toseparate molybdenum
from copper consists of adding ammonium
hydrosulfide and sodium hydrosulfide (NASH)
to the bulk copper-molybdenum concentrate to
“depress” copper and iron sulfides, thus allowing
molybdenum to float naturally. The copper-
molybdenum flotation circuit produced about
3,154 to 3,785 m¥/s (500 to 600 gpm) of bulk
copper-molybdenum concentrate containing 28
to 30 percent copper, 0.7 to 1.1 percent MoS,
and 30 percent iron. This product is sent to the
thickener where water is recovered increasing
the slurry density of the thickener underflow
to 50 to 55 percent solids. Thickening prior to
molybdenum flotation is very important to
remove copper flotation collectors that would
inhibit the copper depression. The thickener U/F
slurry is pumped to a holding tank of 75,700 L
(20,000 gal) of capacity for 10 hours of retention
time. This permitted a constant flow to the
molybdenum plant. The slurry from the holding
tank is sent to a conditioner tank for 30 minutes
of retention time. NASH and fuel oil is added
to this tank. From the conditioner, the slurry is
pumped to a distribution box that feeds to four
flotation rougher banks of six Agitair 1 m? (40-
cu ft) cells. Nitrogen is used as gas phase in the
rougher circuit to avoid NASH oxidation.

The rougher concentrate is pumped to a 2-m
(6-ft) diameter cleaner flotation column. Water
is added through a drip pan washer on top of the
column to remove any insoluble or copper sulfide
carried out in the flotation bubbles. Nitrogen is
also used to form the gas bubbles. The cleaner
column concentrate is directed to an attrition
scrubber to clean the copper surfaces and
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additional NASH is added for copper and iron
sulfide depression. From the attrition scrubber,
the concentrate is pumped to the recleaner
bank that consists of 10 Denver cells. The final
molybdenum concentrate is thickened in an 8-m
(26-ft) thickener, filtered on a disk filter, dried
in a Holoflite screw dryer and drummed for
shipment.

The final molybdenum concentrate contains
2 to 4 percent moisture (Fig. 1).

Molyhdenum flotation - process parameters
Molybdenum flotation is affected by the
following parameters: slurry density, particle

Copper-Moly
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Rougher Feed
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vm
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Final Cu

[ Table 2
Molybdenum liberation profiles of the samples.
Moly Moly Comb | Comb | Moly Moly
feed feed moly moly final final
May May 5 | tail tail conc conc
20-21 May May5 |May5 |May
20-21 20-21
Free 30.7 28.3 M7 22.6 715 A4
Mo
Lib Mo | 36.6 28.6 17.6 10 19.5 23.8
Mo 21.3 20.5 22.8 28.5 6.1 3.7
mids
Mo sub | 5.4 10.3 9.1 17.3 2.2 0.9
mids
Locked (5.9 124 8.8 21.6 0.7 0.2
Mo
Total 100 100 100 100 100 100
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Figure 3
Parallel cleaners flowsheet.
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Figure 4

size distribution, oxidation reduction potential
(ORP) of the pulp, water quality and flotation
cells type and cell configuration.

The molybdenum flotation parameters are
summarized in Table 1.

Slurry density. The slurry density of the
copper/molybdenum thickener underflow (U/F)
is one of the most important parameters to
obtain molybdenum concentrate with low copper
and iron contents. The required density of the
copper-molybdenum thickener U/F is 50 to 55
percent solids. Lower slurry density contains high
amounts of collectors that inhibit the effective
depression of copper and iron sulfides.

Higher slurry density causes line plugging
which interrupt normal flow to the plant.

Four cleaners in series flowsheet.

Copper-Moly
Cone

Oxidation  reduction  potential

(ORP). This parameter is one of the other

raicu  important factors for good molybdenum-
- copper separation. According to the
literature, copper is totally depressed

when the pulp ORP is -480 to -550 mV. To
obtain this pulp potential, the addition of
ammonium sulfide (NH4S) and sodium
hydrosulfide (NASH) is a well-known
practice in the industry. The ORP in the
molybdenum plant is monitored by in-
line probes installed in the rougher and
recleaner bank tails. Nitrogen gas, as
the gas phase in the flotation process,
injection is important to obtain a stable
ORP and minimize NASH consumption,
since this reagent is oxidized with air.

Particle size distribution. The adequate
particle size in the slurry is important to the
molybdenum flotation since particles that are too
fine will cause entrainment of copper and iron
in the final molybdenum concentrate. Coarse
material will cause low molybdenum recovery.
The adequate particle size is 30 to 32 percent +
325 mesh in the feed to the molybdenum plant.
The size distribution is controlled by a good
operation of the cyclones in the primary grinding
and copper-molybdenum regrinding circuits.

Molybdenum content of the ore. Low
molybdenum content in the molybdenum feed
causes low molybdenum concentrate grades
with high copper grades. Flotation operators
were forced to recirculate the final concentrate
through the cleaners to upgrade the
concentrate creating high circulating
loads and low  molybdenum
recoveries.

Production of sulfur and fine
copper activation resulted from

Cone
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recirculation. Other results of high
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dilution of the slurry, which affected
the recovery and final product quality.
The density of the slurry rougher feed
varies from 25 to 30 percent.

An acceptable ore grade is above
0.08 percent MoS,.

Cone

Operational challenges in the
molybdenum flotation circuit
Several challenges faced the
operations of the molybdenum
flotation circuit. One of the challenges
was the lack of experience of the
operators. Most of them had not been
exposed to mining or plant operations.

www.miningengineeringmagazine.com



Mineral Processing

Training programs and operation manuals
were developed. An experienced consultant
helped in the training and the development
of trouble shooting guides. Initially, the
feed flow and density to the plant had
high variations due to mill throughput
variations causing difficulties in reaching
and maintaining an operating equilibrium.
Each copper-molybdenum thickener had
an automatic underflow valve coupled with
an in-line pulp density transmitter and
controlled by the DCS system from the main
control room. This also solved the issue of
low pulp densities and plugging of the slurry
lines. The day tank was bypassed as a result
of this control.

The operation of the first cleaner (2-m or
6-ft diameter column) was also a challenge.
Continuous loss of froth height in the column
and variations in bubble size were the main
issues. The automatic valve located in the
column tail pipe was changed for a bigger
one and a new Honeywell 3000 controller
was installed to control the froth depth.

An operation manual of this controller

[l Table 3
Mass balance of the new moly plant configuration.
Solids Water, GPM Pulp
Stream % % Drip
MoS, | DTPD | Solids| pan |Launder, GPM
Ro feed 1.6 953.7 | 26.0 489.6
Ro tails 0.4 883.1 | 27.1 430.4
Ro conc 17.4 70.7 | 17.7 15 57.5
First cleaner
Feed (6’ col.) 15.2 1021 | 12.0 283.4
First cleaner
Tail (6’ col.) 9.0 620 | 14.0 10 212.6
First cleaner
Con(6’ col.) 25.0 395 | 10.0 10 70.8
Second cleaner
Feed (30" col.) 34.7 721 8.0 111.3
Second cleaner
Tail (30” col.) 9.0 314 | 65 10 78.7
Second cleaner
Con (30” col.) 60.0 406 | 18.0 10 329
Third cleaner
Tail (20” col.) 50.0 349 | 165 5 20.4
Third cleaner
Final con (20” col.)| 90.0 5.7 35.0 5 125
Scavenger cail
(30” col.) 6.0 53.7 | 4.0 10 160.4
Scavenger
con (30’ col.) 25.0 9.6 8 10 62.2

was prepared. The column spargers to
generate the nitrogen bubbles were cleaned
and adjusted to produce the required bubble

size and volume.

Variations in the ORP in the roughers
and cleaners was solved by continuous
calibrations of the in-line probes, manual
checks of the ORP and training the operators
in the importance of keeping the ORP values as
established.

The operation of the recleaner bank was
a major challenge and the most difficult to
solve. This bank produced high internal slurry
circulation and used high amounts of copper
depressants, creating high levels of dilution in
the whole molybdenum circuit. The internal cell
separation presented leaks and was not possible
to fix due to the age of the cell.

Mineralogical investigation
of molybdenum samples

In spite of the various improvements in the
molybdenum circuit and training of the operators,
the achievement of on-specification molybdenum
concentrate continued to be a challenge. It was
decided to send eight metallurgical samples
to a laboratory in Canada for mineralogical
investigation. The objectives of the investigation
were to determine the overall mineralogy,
the liberation and association of copper and
molybdenum minerals. The mineralogical
analysis was carried out using QEMSCANTM
and applying the particle mineral analysis
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(PMA) method. Molybdenum feed, tails and two
types of molybdenum concentrate samples were
analyzed. The results are summarized in Table 2.
Two samples of molybdenum concentrate were
analyzed, one with high MoS, grade (82 percent)
from May 5, 2008 production and the another
from the May 20-21 production with low values
of MoS, (60 percent).

Liberation (free and liberated) of copper-
sulfides (essentially chalcopyrite) was high
in both the combined molybdenum feed.
The main association of chalcopyrite is with
pyrite. Liberation of molybdenite in the May 5
molybdenum final concentrate sample was 91
percent and in the combined molybdenum final
concentrate May 20-21 was 95.2 percent. The
liberation of the molybdenum feed and tails was
low as can be seen in Table 2.

Column flowsheet design

After evaluating the mineralogical report, it
was clear that the low molybdenum concentrate
grades were not due to coarse particles or
interlocked sulfides but fine copper and iron
that reported into the concentrate, the result of
internal leaks in the recleaner cells that caused
high recirculation and flotation of fine material.
For these reasons, it was decided to install
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Figure 5

Schematic of the 30-in. diameter column.

flotation columns to improve grade and recovery.

The column design included a flexible flowsheet to easily
operate and make changes to accommodate any variations
in flow, molybdenum content in head and type of ores. BHP
Billitonstandards of safety,health and care for the environment

@  were included in the design. The design considered the input

Conc Dischargq, | Feed of in-house expertise of metallurgists, process engineers,
1 < AR 6" l mechanics and operations. The construction of the columns

Control N i would be done in house by skilled welders and boiler makers.
Level | The flexible flowsheet included a basic (with a scavenger
stage), parallel cleaner and cleaners in series flowsheet. Mass

| 30" l balance for the basic flowsheet was performed.

Basic flowsheet. The basic flowsheet must contain two
additional cleaner columns and a scavenger column to treat
high flows and high head grades and obtain good molybdenum
concentrate grades without affecting molybdenum recovery
(Fig.2).

The rougher concentrate would be treated in the 2-m (6-
ft) first cleaner column, the concentrate from this column
would be sent to the second column or second cleaner and
the concentrate would be upgraded in a third column which
concentrate would then be sent to the molybdenum thickener

Nitrogen as final concentrate. The tails of the first cleaner would be

Flowmeter sent to the scavenger column to recover any molybdenum not
Spargers floated in this column. The concentrate from the scavenger
-0 O : column would be sent to the second column and the tails
| would be sent back to the rougher flotation banks.

0€

\ ,;; _x Parallel cleaners flowsheet. The purpose of this flowsheet
N\ / configuration is to treat high flows with three cleaners in total.
o \ [ This flowsheet can be used when the tonnage in the mill is
high and the head grades are low. The concentrate from
the first cleaners are fed to two columns in parallel whose
concentrate would be sent to a third column cleaner to get
the final molybdenum concentrate. The tails from the parallel
columns would be sent to the feed of the first cleaner and the
Gate Valve tails from the last column to the feed of one of the parallel
column. The final concentrate of the third column would be
O T R | sent to the molybdenum thickener (Fig. 3).

o
-]

-gL "

Gate Valve
+

Four cleaners in series flowsheet. This flowsheet consists

of four columns that include the first cleaner (2-m or 6-ft

column) and the three new columns. The rougher concentrate would be to the first cleaner whose

concentrate would be pumped to the second cleaner, the concentrate of this column to the third

column and so on, to obtain the final concentrate in the last column. The tails of the column would be

flow in counter current to the concentrate. The purpose of this configuration is to treat molybdenum

ores with very low grades that require several cleaning states to reach the concentrate specification
(Fig. 4).

Mass balance

The next step was to perform a mass balance for the four optional flowsheets and obtain the
design parameters to size piping, pumps and valves. A mass balance of the original molybdenum plant
operations was performed to determine stream flows, density and dilution. Flotation recoveries of
the rougher and cleaners were also obtained. Laboratory assays, specific gravities of the streams were
also obtained. The mass balance was done for three levels of copper-molybdenum bulk concentrate
or feed to the molybdenum plant: 523,751 and 816 dry t/d (577,828 and 900 dry stpd), which represent
three levels of the mill copper production, low, average and high. A summarized mass balance for a
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flowsheet configuration of rougher, three column
cleaners and scavenger column (Fig.2) and a 816-
dry t/d (900-dry stpd) feed to the molybdenum
plant is shown in Table 3.

Column cell design and construction

The column design was based on the columns
in operation in the Pinto Valley mill and the
molybdenum column of San Manuel mill. The
column flotation cells were manufactured in the
Pinto Valley shops with BHP Billiton craftsmen
and mechanics using drawings designed by BHP
Billiton’s technical, graduate, summer student
and engineering personnel. The material for the
fabrication of the columns used was stainless
steel pipe from the SX/EW plants. Constraint
of the building height and provisions to run the
overhead crane, and process control, similar to
the current first cleaner column, were considered.
It was decided to make the column without the
cone bottom part and to install the columns into
the building. It was necessary to cut the columns
into two pieces with flanges at both ends.

A column diameter of 762 mm (30-in.) was
chosen for the scavenger column and for the
second cleaner and a 508-mm (20-in.) diameter
column for the third cleaner. Column heights of
10 m and 8 m (32 ft and 25 ft) were chosen for
the 762- and 508-mm (30- and 20-in.) diameter
column, respectively. The feed enters at about
3.6 m (12 ft) below the top of the column at
superficial pulp velocity of 1.2 to 1.5 cm/s. The
drip pan for wash water was installed at the top
of the column. The water pipe contains a water
flow meter to adjust the necessary downward
flow of water to provide a positive bias and wash
the rising bubbles loaded with the concentrate
of molybdenum and insoluble. The specific
water flow to the column was 0.108 - 0.122
cm/s. Nitrogen is added at the bottom of the
column to generate the rising gas bubbles. The
nitrogen pipe contains a pressure gauge and a
gas flowmeter to regulate the amount of gas to
the column, and the bubble size. Table 4 shows
the basic design parameters and a schematic
representation of a 762-mm (30-in.) column is
shown in Fig. 5.

Provisions to perform a bias control were
included in the design. The positive bias control
could be performed by keeping a slightly greater
flow of the tails than the flow of the feed to
the column which can be accomplished by
regulating the wash water flow. A spool in the
concentrate pipes of the scavenger and second
cleaner was included to install a flowmeter later
in the operation for bias control. The feed to
the scavenger column or second cleaner (when
operated with the four cleaners) contained a flow
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Figure 6

Assembly for the 30 in. and 20 in. columns.

Figure 7

Sump box of the new columns.

Figure 8

Discharge of the three new columns showing the controls and flowmeters.
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Figure 9

MoS, grade in the final moly concentrate by ship Lote #.

MoS,
1o meter. The level indicator-transmitter was made
of a perforated pipe that contains a special tape
s ke in the interior of the pipe to sense the level of the
slurry. The P&ID drawing and the specifications
- : * were made by the technical services department
1/'.—0\:/ Jl and sent to engineering to build the detailed
; - Q isometric drawings for construction.

Z Procurement and installation
Each department of the concentrator was to
specify and buy the items needed for construction
” in coordination with the purchasing department.
Thus, the electrical and instrumentation
. department acquired the control system such

200 260 300 86¢C “®o 460 &0Q

mevresmsiii talee as flowmeters, control valves, level control,
control panels, motors for pumps, electric wires
. and conduits, etc. The mechanical department
Flglll'e 10 got the pump, sump box and piping. Two pump
Cu content in the final moly concentrate by ship Lote #. sizes were installed in the sump box to give the
flexibility to operate with any of the flowsheets.
- A smaller pump that will operate with flow of

189 to 378 m*/s (30 to 60 gpm) and a bigger pump
\ to handle flows up to 388 m?/s (220 gpm) were
. ‘ installed in the sump box.
1 Western Industrial was the contractor to
‘ assemble the columns in the building, install
\ piping, pumps, valves, spargers, rebuild the
\ pass ways and reinforce the building structure.
| The sump box and pumps were also installed
with the planned bypasses to operate the four
alternate flowsheets. Figures 6, 7 and 8 show
the assembling of the 762-mm and 508-mm (30-
in. and 20-in.) columns, the sump box and the
‘ tail pipes of the column of the three columns,
: . respectively. The column tail pipe material
was stainless steel containing two gate valves,
a flowmeter and pinch valve as automatic
; valve. The pipe material for the feed lines and
Figure 11 concentrate were of PVC.

Fe content in the final moly concentrate by ship Lote #.

Neows Coluimns

Cu Gradde inMatyCane., %
-

Commissioning
s Fo After installing the columns, pumps, piping,
’l 11 process control and electrical conduits the new
% f{ [ molybdenum flotation circuit was tested with
water to look for leaks. After fixing leaks in the
column flanges and pipes, the new circuit was
handed to operations. Operation manuals and
training of the personal was carried out prior to
commissioning. The operation parameters for
i the new circuit were the same as the old circuit
except the parameters for height levels and flow
2 to the columns that are shown in Table 4. The
NASH reagent to the new columns was added
1 to the concentrate launder of the second column
or feed to the third cleaner. Only the circuit of
o four cleaners in series was tested (Fig. 4) but
only three cleaners was necessary to reach the
specification in the concentrate.

Now Columns

FeQradein Moly Canc., %
-
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Results

The molybdenum production prior to the
new columns varied and did not meet the
specifications for marketing and was sold as off-
specifications and near-specifications according
to the analysis of MoS,, copper and iron. The
results of the final concentrate using the new
columns were excellent as the MoS, grades
were above the specs of 80 percent, copper
grade was below 1.5 percent copper and iron
below 3 percent. Initially the molybdenum
production grades were below the specifications
due to previous production that remained in
the molybdenum thickener. After clearing the
old inventory, results were more consistent
and are shown in Fig. 9, 10 and
11 for MoS,, copper and iron,
respectively. A photo of the
final molybdenum concentrate
from 508-mm (20-in.) column is
shown in Fig. 12.

Mineral Processing

Figure 12

Final moly concentrate from the 20-in. column.

H Table 4

Design parameters of the flotation columns.

Conclusions Flotation col t S Second
The challenges that faced otation column parameter cavenger econ

molybdenum flotation during Height (h), ft 32 glzeaner

operations ramp up were Dia?neter Z d),in 30 30

the lack of experience of the h/d. fi/ft d 12 12

operators, feed variations to the F|0\;\l feed. apm 990 120

molybdenum plant due to mill Nitroaen ’sgrm 10 10

throughput variations and issues Nit gen, sct 50 50

in the first column cleaner and Irogen:JpSI

recleaners. hold up, % . . I I
At mplemening sl el Sherieioiyanle, 8 e

improvements to resolve the Froth depth, in. 12 12

above issues, the operations of
the molybdenum flotation were
more stable but on-specifications

Third
cleaner
25
20
15

35

5

50
12
1.2
0.108
9

molybdenum concentrates still
could not be produced.

Mineralogical investigations indicated that
the low molybdenum concentrates grades were
not due to coarse particle or interlocked sulfides
but fine copper and iron sulfides were entrained
into the final concentrate. Internal leaks in the
recleaner cells caused high recirculation and
flotation of fine material. For these reasons, it
was decided to install new flotation columns to
improve molybdenum concentrate grade and
recovery.

The column design included a flexible
flowsheet to easily operate and make changes
to accommodate any variations in flow,
molybdenum content in head and type of ores.
The design considered the input of in-house
expertise of metallurgists, process engineers,
mechanics and operations. The construction
of the columns was done in-house by skilled
welders and boilers makers.
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After commissioning of the new columns,
the molybdenum concentrates quality reached
the required spec on MoS, content and low
concentrations of copper and iron. l
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Sustainability

5th Annual Elko Roundtable discussion:
Strides toward sustainability in mining

by Brian Ulrich and Rick Frechette

Pebble Project,
Alaska. Photo by
Louise Shannon.

B. Ulrich, and R. Frechette,
members SME, are senior vice
president, Nevada operations
and Arizona operations manager,
Knight Piésold and Co. e-mail
bulrich@knightpiesold.com.

he majority of individuals involved in the

mining industry can appreciate and under-
stand that mining is an activity that is necessary to
satisfy the very basic needs of society, and to assist
in accommodating our ever-changing world. As
the expression goes, “if it can’t be grown, it has to
be mined.” And at this point in time, society has
granted the mining industry the right to go about
the business of mining, with the general antici-
pation that the work will be carried out without
causing undue harm to the environment or popu-
lations in and around the mining operation. The
term “sustainable development” is gaining mo-
mentum as a popular concept, and indeed it has
become something of a catch-all phrase, but it is
important that the idea behind the term is not cast
aside as a nonsense buzz word, as it simply is an
indication that development (e.g. mining) can be
satisfactorily carried out with an
eye toward stewardship of the
environment and society.

On Feb. 19, 2010, a round-
table discussion (Roundtable
2010) on “Strides Toward Sus-
tainability in Mining” was host-
ed by Knight Piésold and Co.

52 SerTEMBER2010 M Mining engineering

(Knight Piésold) at the Red Lion Inn and Casino
in Elko, NV. Knight Piésold had local representa-
tives (Bryan Ulrich and Steve Boyce), as well as
representatives from other office locations (Cyn-
thia Parnow and Rick Damiani from Denver, CO,
and Rick Frechette from Tucson, AZ) to help fa-
cilitate the discussion. The meeting played host to
30 attendees from five states. Attendees included
personnel from nine mining properties and vari-
ous corporate offices. The majority of participants
were people who are directly involved with en-
vironmental work on a day-to-day basis. Others
were project managers whose jobs involve some
level of environmental focus.

The purpose of the roundtable is to exchange
ideas and information pertaining to sustainabil-
ity efforts and issues associated with almost any
aspect of a mining operation. This type of forum
tends to provide a much less inhibited format for
discussion, when compared with traditional con-
ferences and symposia. In the roundtable format,
lively discussions are encouraged.

This was the fifth in the series of Elko Round-
table events. Previous roundtables pertained to
heap leach pad design, construction and opera-
tion; design, construction and operation of tailings
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storage facilities; site-wide water considerations
and mine closure and cover design.

The initial subtopics for Roundtable 2010 in-
cluded:

Sustainability
e Defining Sustainability.
e Baby steps vs. giant steps.
e Using hammers — the catalytic converter
approach.

Key drivers for a sustainable mining industry
e Risk
Political
Permitting
e Environmental
Prevention
Legacies
e Regulations
Stability
Clarity
Reasonableness
e Publicimage
Media
Passive/active
e Community/social
Relations
Sustainable operations
Power and renewable energy
e  Employment
Education
Health/safety
Recruiting
Work force
¢ Financial
Operating costs
Commodity prices
Materials
Fuel
e Others

Evidence that the importance of sustainable
development is being recognized
e University engineering departments.
e University strategic alliances and second-
ary degree programs.
e Spin-off companies.
e Consulting arms.

Examples of recent strides at the mines
¢ Project permitting strategies.
e Operating project alliances.
e Reclamation and closure strategies and
opportunities.
e Forming of partnerships.

The roundtable created a good environment
to discuss the current practice and challenges of
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Sustainability

sustainable development. Since there is consider-
able overlap between the roundtable’s subtopics,
the conversations frequently wandered from top-
ic to topic and back again. The following is partly
a tangential discussion and partly the proceedings
of the roundtable.

First, it should be recognized that the notion
of environmental protection as a collective con-
cept is relatively young, as may be inferred by the
formation of the U.S. Environmental Protection
Agency (EPA), which occurred in 1970. Indeed,
the term “smog” was not popularized until the
20th century, although there had been a campaign
against air pollution in London for 700 years pri-
or. The roles and responsibilities of engineers and
scientists have evolved very rapidly during the
past few decades. In Samuel Florman’s otherwise
insightful 1976 book, “The Existential Pleasures of
Engineering,” caution is advised against “slogans”
such as an “abstraction called ‘social responsibil-
ity,” although Florman also acknowledges that
the “towers of arrogance [that had led up to the
new concept of environmental protection] were
demolished by the environmental crisis” that had
developed in the absence of regulations. Flor-
man’s dismissal of the term “social responsibility”
seems almost bewildering by today’s standards,
yet the existence of the phrase apparently was
foreign only a few decades ago. Just as mining
and other industries now recognize that social re-
sponsibility is a necessity, so to has it recognized
that sustainable development efforts are needed.

Since the concept of sustainable development
is relatively new, its meaning has different con-
notations to stakeholders of various industries,
including the mining industry. It can simply mean
being able to operate a mine for a long period of
time, or it can mean rehabilitating the post-mined
land into an ecosystem that is viable, useful and
fitting for its setting. Or it can imply providing, in
some way, for the population around a mine prop-
erty, possibly even after mining ceases. It does not
seem to suggest that the post-mine land use must

Settlement near
the Ingula Pumped
Storage Scheme,
KwaZulu-Natal,
South Africa. Photo
by Dawid Mouton.
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Geotechnical
drilling at
Mestersvig Fjord,
Eastern Greenland.
Photo by Ryan
Veenstra.

Heap leach facility
at Fort Knox,
Alaska. Photo by
Shaun Persaud.

be equal to the pre-mining land use.

The United Kingdom government defines
sustainable development as a process that leads
to a better quality of life for everyone, now and
in the future. This seems overly broad, overly am-
bitious, and emplaces almost unreasonably high
expectations, after all, how can any one effort
improve everybody’s quality of life? There are a
few examples that seem applicable, such as having
cleaner air. But since every significant technolog-
ical development involves a process, sometimes
complex, it becomes difficult to ‘weed through’
the direct and indirect costs and benefits of any
endeavor.

There are specific activities that are undoubt-
edly sustainable, such as a well regulated and
performed hunting, fishing and trapping industry,
which helps nature to balance animal populations,
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especially in the absence of other
natural predators. There are also
scientific applications and develop-
ments that are significant examples
of benefiting populations, such as the
eradication of the pull tab from alu-
minum beverage containers. It is now
practically unheard of to observe a
pull tab carelessly discarded on the
ground, while it was all too common
of a sight before the invention of the
current pop top.

Written procedures, step-by-step
recipes, if you will, aimed at achiev-
ing sustainable development, are
notably unavailable for the practitio-
ner, even though some of the sustain-
able development initiatives (such
as MMSD, or Mining, Metals and
Sustainable Development, which ran from 1998
until 2002) produced enormous amounts of docu-
ments and discussion. The preponderance of lit-
erature on the topic, rather, is aimed at providing
thought-provoking illustrations, examples, and
sets of guiding principles to assist in formulating
plans and approaches for achieving sustainable
development. An amalgamated definition of sus-
tainable development, as it pertains to the mining
industry, indicates that “sustainable development
is an asymptotically approached ideal where posi-
tive strides are necessarily engaged, appropriate
solutions are employed at appropriate scales,
while considering the concept of diminishing re-
turns, to formulate a project that is financially via-
ble and socially responsible, from cradle to grave,
while avoiding post closure legacy issues.”

But still, the concept of sustainable devel-
opment is somewhat nebulous since, as the de-
scription above suggests, it can be ap-
proached, but never achieved, similar to
the theory of the “frog on a log,” where
the frog makes an endless series of
jumps, with each jump putting the frog
half way to the end. It can be generally
accepted that at some point the frog is
close enough to the end of the log to
declare it to have essentially reached its
goal, for all intents and purpose. Perhaps
the attainment of sustainable develop-
ment should be viewed similarly, that is,
that significant advances are sustainable
development accomplishments.

At the core of the sustainable devel-
opment concept is the desire to balance
social, economic, and environmental im-
pacts. Perhaps a term such as “agreeable
development,” or “conscientious de-
velopment” would be easier to get our
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arms around. Or, perhaps it is better simply to
revert back to the doctrines of “best practices.”
Nevertheless, with or without concrete defini-
tions for the term sustainable development,
there are many positive attributes of the notion
that should be embraced.

One of the most provocative activities for the
roundtable attendees was to describe what the
term sustainable development means to them in-
dividually, either in part, or in full. In addition to
the discussion above, participants indicated that
aspects of sustainable development, as it pertains
to the mining industry, should include:

e Being very site specific, and tailored to
each individual project independently
of, but not without consideration of, suc-
cesses and failures of other operation;

e Employing best-practices that are eco-
nomically viable, both for short-term and
long-term outcomes;

* Close consideration of post-mining land
use;

¢  Considering ways of prolonging the min-
ing operation, such as re-processing pre-
viously processed materials;

¢ Considering post-mining employment
possibilities;

e Recognizing that the mining operation is
also a member of the community;

e Considering how populations and com-
munities may evolve in mining areas, and
consider the impact of those communities
during the post-mining era;

e  Considering partnering with the neigh-
boring communities;

e Considering remaining adaptable as cir-
cumstances evolve; and

¢ Considering leaving behind a positive
legacy.

On top of all these considerations, it was rec-
ognized that sustainable development should
not indicate an open checkbook. There are also
aspects such as recycling and the reduction of
energy requirements that work well with the
concept of sustainable development in mining.
Applications of renewable energy were also dis-
cussed. Since many mining operations are situ-
ated in areas prone to wind, wind energy is one
interesting application that may help satisfy some
energy needs of mining operations, and also pro-
vide for the post-mining communities. Like other
concepts, such as paste tailings, renewable energy
should not be seen as a panacea, but it should be
considered sensibly when and where it may be ap-
propriate.

It may be surmised from the plethora of far-
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reaching definitions provided by the group, that
a single definition is elusive, but most attendees
would agree that even though it is difficult to de-
fine the term, one would likely know a successful
illustration of sustainable development if one was
provided with a good example, much in the way
that good art is hard to define, but easy to recog-
nize.

Mining has made some significant strides
toward sustainable development along several
avenues, including prolonging the lives of cur-
rent mining operations, and working with neigh-
boring communities to help stabilize the neces-
sary growth of those population centers. Very
few mining operations would desire to leave
behind ghost towns upon their closure. Many
mines have been in operation for decades, and
have been at the helm of community growth ef-
forts. Mines with initial design lives of 10 years
have gone on to continue to operate for several
decades, becoming intimate partners with the
community. While it is quite common to revert
post-mining lands to grazing and wildlife habitat
areas, there are other opportunities being met by
mining companies too, such as donating portions
of operations, especially operations with histori-
cal significance, as “living” museums and donat-
ing unused buildings to communities for their
own use.

This year’s subject offered far more chal-
lenges with respect to generating conversation
than previous topics, but by the end of the af-
ternoon, an impressive amount of information
had been shared and it was generally agreed that
the time was spent productively. By all accounts,
this year’s roundtable was seen as being highly
successful. Next year, Knight Piésold will once
again be hosting a roundtable discussion in Elko,
where the topic will return to more traditional
engineering and scientific subject matter. M

Local women
pounding palm
fruits to make palm
oil, Sinthiourou
Tiouladi, Guinea.
Photo by Bryon
Boyle.
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Pinnacle Mine in West Virginia

to receiv

2 £

The use of plow
systems fell

out of favor in

the U.S. in the
1970s, but recent
advancements
have made the
technology safer
and more efficent.

Bucyrus International unveiled the first mod-
ern automated plow system that was deliv-
ered to Cliffs Natural Resources’ Pinnacle Mine
near Pineville, WV. When it is installed, it will
usher in a new era of plow longwalls as the pre-
ferred method for medium and lowseams below
1.8 m (71 in.).

At the ceremonial unveiling on July 20, the
companies demonstrated the system at the Bucyrus
facility in Houston, PA.The demonstration marked
the kick-off for a nationwide promotion of the
highly advanced and efficient technology.

Despite the fact that Bucyrus automated
plows are in service around the world, North
America has been reluctant to embrace the tech-
nology, based on a performance perception dat-
ing back to the 1970s when plow systems were
not automated and did not possess the cutting
and conveying power of today’s systems. But after
exhaustive research into the most efficient min-
ing method for low seam coal, Cliffs Natural Re-
sources decided to opt for an automated Bucyrus
plow longwall as the safest, most cost-effective
and most environmentally friendly way to extract
coal from low seams (less than 1.8 m or 71 in.).
Shearers can operate in seams of 1.5 to 6 m (59 in.
to 236 in.), but are considered less than optimal in
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e first modern automated plow system in the US

seams of less than 2.3 m (91 in.). Plows can oper-
ate in seam thicknesses down to 0.6 m (24 in.) and
up to 2.3 m (91 in.).

Bucyrus automated plow systems are used
worldwide in underground coal mining.

The reinvention of plowing

Bucyrus has reinvented the plowing technolo-
gy by adding numerous new features — incremen-
tal (defined cut) plowing and horizon control — as
well as boosting installed power to allow faster
extraction. In contrast to a shearer, which requires
considerable height to operate, the compact plow
can operate in seams as low as 0.6 m (24 in.). This
allows extraction of coal seams previously thought
to be unworkable. For any seam under 1.8 m (71
in.), the plow is generally the better proposition.
Also, the plow has no problems with coal flow that
is in front of the plow — as opposed to the shearer,
where the machine body at times needs to pass
over the coal flow creating a restriction to mate-
rial conveying capacity. But even more important,
the shearer operator has to travel with the shearer
through the face to control it.

In low seams, this presents challenges to the
operators in terms of what they are physically able
to accomplish during any given production shift.
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Today, the Bucyrus automated plow systems
represent a reliable and well-engineered cutting
technology. With installed power of up to 2 x 800
kW (2 x 1,080 hp) and traveling at up to 3.6 m/s
(720 ft/min.), Bucyrus plows extract coal at rates
of up to 3.5 kt/h (3,858 stph).

Safety

In contrast to shearers, which always require
an operators presence, automated plow longwalls
do not require operators to be located in the pro-
duction face, resulting in a much higher level of
operator safety.

Incremental plowing (defined cut)

Conventional plows typically only allow the
plow “pushing” pressure to be set — not the cut-
ting depth — with the result that the cutting depth
varies with coal hardness. Bucyrus incremental
plowing, which is precisely controlled electroni-
cally, ensures that the plow cuts to an exactly
defined depth, regardless of coal hardness, seam
structure and presence of rock intrusions. This re-
sults in balanced loads on conveying equipment
and a steady advance of the longwall through the
seam.

The plow can negotiate seam undulations

Technology News

more easily than a shearer. This allows selective
cutting of coal without adjacent strata, reducing
wear and tear on equipment and cutting energy
demand as well as coal preparation and mine
waste disposal costs.

Seams often rise or fall both laterally and in
the direction of advance. Bucyrus horizon control
ensures that the plow does not dig or climb unless
required by the seam geology. This control also al-
lows mining of seams with a face or uphill panel
inclination of up to 45° and a downhill panel incli-
nation of 20°, as compared to 20° for all inclina-
tions for a shearer.

Maximum utilization of coal reserves

With thick-seam coal reserves dwindling world-
wide, it is important that thin- and medium-seam coal
is not lost through sterilization caused by mining un-
derlying thick seams first. Plows allow the overlying
thinner coal seams to be mined first, ensuring that
valuable coal is not buried forever. Plowing also of-
fers higher recovery rates than room-and-pillar min-
ing, as no pillars need to be left behind in order to
support the roof. It also expands the magnitude of
reserves by adding those that were previously con-
sidered not to be recoverable based on safety or eco-
nomic reasons. l

New variable frequency drive
introduced by Magnetek, Inc.

Magnetek, Inc., announced the introduction
of its new M-Force 240/480/575 volt general
purpose ac variable frequency drives for mining
applications. This drive is designed for a variety
of pumps, fans and conveyors in tough mining
environments.

Its dual ratings, normal and heavy duty,
enable the most economical match of overload
capacity and starting torque for each application.
Providing the right fit to power requirements is
also easy with 208/240 and 480 volt ratings, built-
in BUS choke above 22 kW (30 hp), 12-pulse
capability above 22 kW (30 hp), common BUS
capability and regeneration options. Magnetek’s
high slip braking eliminates the need for dynamic
braking resistors for high inertia loads. Other
features include motor auto-tuning and a range
of configurable options, such as breakers and fuse.

The M-Force 240/480 Control is designed for
mining and can handle conventional applications
of a typical industrial plant, from simple variable
torque pumping to sophisticated networked
material handling.

The M-Force 575 Control produces an output
of adjustable voltage and frequency to control
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the speed of a squirrel cage induction motor. This
drive addresses the higher 575 Volt requirements
of some mines. Its PWM design provides low
motor noise and high starting torque. The drive
provides three modes of control and speed
accuracy to suit application requirements.

The M-Force is factory-programmed
and ready to run. If the application requires
programming, the M-Force makes it easy.
Parameters are grouped in easy-to-use sets —
quick start and advanced. To enhance parameter
and data management, DriveWizard software
is available for upload/download, trending and
graphing.

To provide the optimum control method,
the M-Force can operate in conventional V/f,
V/f with encoder feedback, open loop vector, or
closed loop vector mode. Drive performance can
be further enhanced for a specific application
with optional software. It supports the industry’s
open architecture, open connectivity demands
with network communications choices such as
DeviceNet, Profibus-DP, and others.

www.magnetekmining.com.

Bucyrus has
reinvented

the plowing
technology by
adding numerous
new features

- incremental
(defined cut)
plowing and
horizon control
—as well as
boosting installed
power to allow
faster extraction.
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Joy Global adds Optidrive

to underground mining equipment

Joy feederbreakers
can now be
equipped with
Joy’s Optidrive
system.

ew innovations in mining machinery

technology have been as widely adopted
and enthusiastically accepted as has Joy Mining
Machinery’s Optidrive ac variable frequency
drive (VFD). In less than two decades, Optidrive
grew from inception to being universally applied
to Joy’s underground mining equipment. Most
recently, it has been included as an option on the
company’s Stamler products of feederbreakers.

Optidrive integrates the electrical and

mechanical systems and each unique piece of
software. Where the motors and drive in the

optidrive system are designed for each other, Joy
controls the technology to ensure a compatible
system that maximizes use of both components,
as opposed to using industrial off-the-shelf
components modified for underground mining.

Optidrive equipped feederbreakers
are available for underground and surface
applications. Interest in VFD with underground
feederbreakers is on the increase and, currently,
about 60 percent of the units going into surface
applications are so equipped. All Stamler feeder-
breakers with electro-mechanical conveyors are
capable of accepting VFDs.

Worldwide, more than 1,000 Stamler feeder-
breakers are currently in use making Joy the
market leader for feederbreakers in the U.S. and
globally.

The origin of Optidrive dates back to 1992
when Joy adapted ac variable frequency drives
to two existing continuous miners, with redesign
and retrofitting following in 1996 and 1997, the
same year when Joy installed a similar VFD on a
longwall shearing machine. The same basic unit is
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in use today, upgraded along the way to improve
and increase overall performance.

The major advantage of ac drives is that more
power can be provided to drive a machine within
the same space previously occupied by dc motors.
Additionally, because ac motors are brushless,
the time-consuming and maintenance expense of
brush replacement associated with dc motors is
eliminated, as is the possibility of contaminants
entering the motor during replacement.

In 2001, the next generation VFD system was
fitted to continuous miners and, two years later,
to Joy’s flexible conveyor train (FCT) continuous
haulage system and shuttle cars. By 2004, Joy
introduced Optidrive, the bringing together of
the interchangeable hardware and the software
unique to each machine under a single brand
name.

The key to the effectiveness of the identical
Optidrive  hardware and machine-specific
software is demonstrated in its application to
Joy’s flexible conveyor train. Optidrive matches
the speed of the traction and belt systems between
the outby and inby ends of the machine, enabling
the operator to tailor the belt speed to match the
production rate of the continuous miner. This
helps reduce belt wear that, together with the
system’s soft-start capability, results in longer belt
life and lower costs per ton of coal mined.

According to Joy, the Optidrive system
programming controls the conveyor by two
means. Either the conveyor speed can be varied
manually through the VFD or the breaker
motor amperage readings can slow the conveyor
automatically to facilitate breaking of the material
being conveyed to the discharge end of the unit.
Prior to Optidrive, electro-mechanical conveyors
were the only way this could be accomplished
would be to physically install retarding chains
or to change sprockets or electric motor RPM,
neither of which is really feasible unless the
change is to be permanent.

Optidrive allows an operator to control 25 to
100 percent of the feederbreakers rated conveyor
throughput capacity, which is particularly
important in handling hard materials. By slowing
down the flow of material through the breaker,
there is less impact and shock load on the breaker
components, prolonging life and reducing
maintenance. In one instance, in converting from
an electro-mechanical conveyor machine to an
Optidrive ac-VFD unit, an operator reported
reducing the number of shear pin failures by
more than 50 percent. l
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Technical Papers

Evaluation of the wet head

continuous miner to reduce respirable dust

Abstract m The National Institute for Occupational Safety and Health (NIOSH) conducted field
tests to evaluate the effectiveness of a wet head continuous mining machine for reducing dust
exposure for continuous miner operators. Wet head technology delivers water via sprays to
the continuous miner’s cutter head as opposed to traditional standard sprays located on the
boom and body of the mining machine. The sprays, positioned directly behind each bit on the
cutterhead, deliver water at the point of attack, serving to cool the bits during mining to reduce
the potential for frictional ignitions. The sprays also flood the coal with water to potentially
suppress dust generation. Dust surveys were conducted at several mines to evaluate the wet
head’s effectiveness to control respirable dust exposure at the continuous miner operator
location and in the immediate return. Results show that the wet head miner generally improved
air quality at both sampling locations to varying degrees in some, but not all, mines when

by J.M. Listak, G.V.R. Goodman, T.W. Beck

compared to a continuous miner with a standard spray system.

Introduction

Under the National Institute
for Occupational Safety and Health
(NIOSH)’s Coal Workers” X-Ray Sur-
veillance Program, over 90,000 chest
X-rays have been examined from un-
derground coal workers from 1980 to
2008 to track and document the inci-
dence of pneumoconiosis. From these
X-rays it can be shown that, after years
of decline, pneumoconiosis has been in-
creasing among underground coal min-
ers since 2000. There is also evidence in
these X-rays to suggest that the recent
Increase in pneumoconiosis cases is as-
sociated with coal workers’ exposure to
excessive amounts of respirable crystal-
line silica (Laney et al., 2009). Many

J.M. Listak, member SME, is a
mining engineer, G.V.R. Goodman,
member SME, is a team leader and
T.W. Beck, member SME, is a general
engineer at the National Institute

for Occupational Safety and Health,
Pittsburgh, PA. Paper number TP-09-

065. Original manuscript submitted
December 2009. Revised manuscript
accepted for publication March 2009.
Discussion of this peer-reviewed and
approved paper is invited and must
be submitted to SME Publications by
December 2010.
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operations cut rock along with coal to
create a more favorable working height
for machinery and personnel. However,
this rock is typically a source of silica,
which often requires mines to be placed
on a reduced dust standard lower than
the current 2.0 mg/m’ regulatory stan-
dard. Mine operations are placed on a
reduced standard when the amount of
silica on the dust filters exceeds 5% by
weight. The dust standard is reduced
using the expression, 10 divided by %
silica (e.g., 10/10% silica equals a 1 mg/
mreduced standard). The Mine Safety
and Health Administration (MSHA)
dust samples collected by inspectors
from 2004 to 2008 show that 7.3% of
the samples from the continuous miner
operator exceed the permissible expo-
sure limit (PEL) of 2.0 mg/m*. Howev-
er, when mines are placed on a reduced
dust standard for silica content in respi-
rable dust samples, nearly 20% of the
inspector samples are exceeded (US
Department of Labor, 2009).
Typically, respirable dust is con-
trolled by water sprays mounted on the
continuous miner (CM). This method
has been an effective means of control-
ling respirable dust for CM operators
for many years, but the increase in the
incidence of overexposure suggests
that the use of water sprays is no lon-
ger consistently providing protection

to operators. As new methods of con-
trolling face hazards are developed and
adopted by the mining industry, their
potential for controlling respirable dust
will continue to be evaluated.

Typical mining machines place wa-
ter sprays on the cutting boom approxi-
mately 30-40 cm (12-16 in.) away from
cutting bits to protect the spray mani-
folds. The wet head continuous miner
introduces water via sprays located
directly behind each cutting bit on the
cutting drum (Fig. 1la and b). The spray
angle of the nozzles over the bits keeps
the bits cool during the cutting process,
increasing bit longevity and lessening
the potential for frictional ignitions. In
addition, these water sprays wet coal
surfaces and have the potential to pre-
vent airborne respirable dust genera-
tion by placing the water sprays as close
as possible to the coal surfaces. It has
been shown that the closer the water
sprays are to the surface being cut, the
more effective they become (Foster-
Miller, Inc., 1986).

The wet head continuous miner
introduces water in close proximity
to the point of attack of each bit and,
therefore, has the potential for limit-
ing dust generation while mining. Wet
head cutter technology was developed
under a US Bureau of Mines contract in
the 1970s (Kost et al., 1976). Although
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Figure 1
a. Wet head bit block showing water spray behind the bit.

the first developed wet head continuous miners showed dust
reduction potential (Strebig, 1975), the prototype units were
plagued with maintenance problems. It was not until the
mid-1990s that the first reliable units became commercially
available. A South African study by Belle and Clapham
(2002) showed 60 to 65% reductions in respirable dust at the
continuous miner location. However, several US studies of
wet head sprays versus standard machine-mounted sprays
have either not shown or could not prove a significant differ-
ence in dust reduction from one system to the other (Chugh
et al., 2006; Goodman et al., 2006; Fields et al., 2005). In an
attempt to clarify the effectiveness of the wet head miner to
limit coal and silica dust exposure of the CM operator and
downwind personnel, NIOSH conducted five in-mine dust
studies to measure respirable dust levels at the CM operator
location and in the immediate return.

Mine site investigations

These studies took place in five mines located in four
states: Virginia, West Virginia, Kentucky and Illinois. The
five mines will be identified by letters A through E to ensure
anonymity of the mines that cooperated for this study. In
three of the mines, sampling took place on the same continu-
ous miner, configured with either a wet head spray system
or a regular system of boom sprays. When running the wet
head, for example, most of the boom sprays were plugged
and a valve thrown to send water to the wet head sprays.
Two studies took place on a “super section” that utilized two
CM machines, one with standard boom sprays and one with
a wet head. Dust samples were taken concurrently; as each
miner unit was ventilated with its own air split. Of the five
mines, three used blowing ventilation schemes and two had
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Figure 2
Sampling package locations for a typical cut on an
exhausting ventilation scheme.

exhausting ventilation. All but one mine took extended cuts
and all but one used a scrubber. The mine that did not take
extended cuts used exhausting ventilation with a system of
directional sprays called a sprayfan. No scrubber was used
at this operation.

When possible, the ventilation and dust control plans
were reviewed. Air velocity readings were taken before
each cut and production was recorded at the end of the shift.
Spray pressure, spray type and number of sprays were noted
on both standard and wet head spray systems.

Test design

The sampling strategy for these studies consisted of both
area and personal sampling to evaluate the different spray
systems’ affect on respirable dust levels at the miner opera-
tor location and in the immediate return of each cut (Fig. 2).
These samples were not collected for a full shift and, there-
fore, the results cannot be correlated to compliance sampling.

For area sampling, dust sampling packages were hung in
the immediate intake and return of the individual continu-
ous miner cuts. Dust generated in the cut and in the return
can be directly related to the mining of that particular cut, by
subtracting the intake dust measurement from that at the op-
erator and return. The sampling packages were repositioned
at the start of each new cut (place change).

For personal sampling of dust exposure at the operator
location, the CM operator wore a personal dust monitor
(PDM). The PDM provided data that allows for time periods
to be extracted during the shift to calculate dust concentra-
tions for individual cuts during the shift. The PDM data was
downloaded at the end of the shift, then reset for the next
sampling day.

Area sampling packages for the sections consisted of
two gravimetric samplers and a personal data RAM (pDR)
(Thermo-Fisher) hung in the immediate intake and return
entries. Gravimetric samplers use a cyclone, filter and vacu-
um pump to collect respirable dust particles. The permissible
sampling pumps were calibrated at 2 L/min before the study.
These pumps draw dust-laden air through 10-mm (0.4-in.)
nylon cyclones to deposit the respirable dust fraction onto
preweighed 37-mm PVC filters. All filters were pre- and
postweighed at the Pittsburgh Research Laboratory and re-
spirable dust concentrations calculated for the total shift dust
concentration. The filters were then sent to a third party
laboratory to determine the silica content of the dust. The
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MSHA P-7 method was used to measure the silica content
in the samples.

The pDRs measure respirable dust particles by light
scattering techniques and provide a relative dust concentra-
tion. However, the pDRs sample every 10 seconds and give
a real-time reading of the relative dust concentrations over
the entire shift. The pDRs are used in conjunction with the
gravimetric samplers to monitor dust levels instantaneously.
The instantaneous readings can account for variations in dust
levels during mining that the gravimetric samplers cannot
provide. NIOSH researchers conducted time studies during
the mining operations in order to relate gravimetric and pDR
data to the operations at that particular time. The calculated
concentrations from the gravimetric samplers are compared
to the associated total shift pDR concentration. The pDR to-
tal shift dust concentration is a relative measurement (based
on a calibration dust) and will vary from the true measured
dust concentration given by the gravimetric samplers. To
correct for this difference, the total pDR dust concentration
measurements are adjusted based on the total gravimetric
concentration. The adjustment factor is determined by di-
viding the concentrations from the gravimetric samplers by
the pDR total average concentration. After the adjustments
are made, the adjustment factors can then be applied to the
instantaneous readings from the pDRs to determine the true
concentrations during individual time periods (e.g., time in
cut). Figures 3a and 3b show the samplers used for the dust
surveys.

Dust survey data

Dust measurements from each of the mines were ana-
lyzed at the machine operator location and in the immedi-
ate return to determine dust levels of each spray system at
each location. Ultimately, the miner operator location is the
where the protection is most important. However, dust levels
at this location can be affected by many variables. Therefore,
measurements in the return were necessary to determine
whether one system was more effective than the other. All
of the intake air and dust generated during mining must go
into the return and therefore the return measurements were
used to compare the two spray systems over all the mines
surveyed. The other variable that directly affects dust gen-
eration is production. For all surveys, the dust levels were
normalized for production.

Table 1 shows the specific parameters for each machine
at operation A through E. Mining heights were fairly con-
sistent between operations. However, each operation mined
roof rock for added clearance for equipment and personnel.
Roof rock thicknesses varied from negligible to nearly 1 m
(3.3 ft). NIOSH researchers noted little variation in scrubber
capacities between studies.

Thirty-two shifts were sampled over the course of the
study, accounting for a total of 156 production cuts. The in-
dividual cuts were compared within each mine to determine
the consistency of collected data. The many confounding
variables within a single mine setting are difficult to limit;
therefore, comparing individual cuts from mine to mine was
not deemed significant and will not be presented. Dust con-

centrations measured durin%hstandard_ boom spray system
operation were compared to those obtained during wet head

spray operation at the miner operator and return airway
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Figure 3

a. Gravimetric/

sampling locations.

Table 2 shows the combined shifts for all mines surveyed.
The table is segregated by mine designation and shows the
shifts surveyed at each, according to the type of spray sys-
tem and the operator and return locations. The table shows
the range of dust levels measured at each location for each
spray system. Within-mine concentrations were consistent
for both spray systems at each location. However, Mine E
showed much higher return concentrations, due to the lack
of a scrubber on the continuous miner. Mines A through
D utilized scrubbers. As seen in the table, on most of the
shifts, there were reduced concentrations on both operator
and return locations using the wet head. However, most im-
provements were small and some shifts showed the wet head
concentrations higher. Mine C showed poor performance at
the operator location when using the wet head system. This
super section operation used a standard spray miner on one
side and a wet head miner on the other. Blowing ventila-
tion was used on both sides of the section. However, the
miner operator on the wet head machine maintained a large
curtain setback distance, claiming that dust conditions were
improved by this action. This practice kept him out of the
mouth of the curtain and, as can be seen by the dust concen-
trations, exposed to higher levels of dust than the operator
on the standard spray section.

To further illustrate the results, dust concentrations were
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M Table 1

Operating parameters for study mines.

Mine designation A B C D E
Average mining height (m) 1.8 2.0 2.1 1.7 1.8
Average rock thickness cut (m) 04 <1.0 0 0.2 0.3
Scrubber capacity (m3/s) 3.1 34 3.2 32 See
note
No. of wet head sprays 63 73 73 73 76
Wet head Avg. wet head pressure 621 550 620 660 620
operation (kPa)
Avg. tonnage (t) 610 620 1590 1347 930
No. of boom sprays 25 27 36 36 15
Standard 0 hoom spray pressure 1030 1160 620 690 760
spray
. (kPa)
operation
Ave. tonnage (t) 680 500 1400 1239 930

Notes: 'Rock thickness ranged from 0.1 to nearly 1 m (0.33 to 3.3 ft) during sampling.
2Gontinuous miner at Mine E did not use scrubber; but used 15 directional sprayfan sprays

on cutting boom.

M Table 2
Gravimetric and PDM dust concentrations from all mines participating in
the study.
Operator Return
Shifts Standard Wet Standard Wet
head head
1 0.79 0.31 2.89 1.69
Mine A: Scrubber, 2 n/s n/s 466 114
blowing ventilation,
4 0.65 0.89 2.88 2.37
1 317 2.03 2.47 6.86
Mine B: Scrubber, 2 2.68 1.76 4.84 1.57
exhaustlnq ventllatlpn, 3 991 1.47 2.40 1.89
same continuous miner
4 3.12 2.31 3.96 3.66
5 2.72 5.92 2.90 4.28
Mine C: Scrubber, 1 0.33 1.31 1.00 1.02
blowing ventilation, 2 0.74 242 1.80 1.37
LG 3 039 183 104 120
Mine D: Scrubber, 1 1.24 0.45 1.92 1.32
HLIyuE b, 2 140 091 106 095
same continuous miner
Mine E: No scrubber, 1 0.95 0.83 12.62 7.22
exhausting ventilation, 2 1.55 1.51 11.74 10.53

same continuous miner

Note: n/s = not sampled
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averaged from each shift for each of
the mines surveyed. Figure 4 shows the
dust levels of each spray system in the
return. The chart shows that of the five
mines sampled, Mines A and E show re-
ductions of 33% and 27 %, respectively,
in the return when the wet head sprays
are used, but little or no improvement
at the other mines. Figure 5 shows the
dust levels at the operator location. It
is obvious that Mine C showed elevated
dust levels at the operator, but, as not-
ed, this condition was due to the cur-
tain setback during sampling. Mine D
showed an improvement of 48% at the
operator when the wet head was used.

Respirable silica levels, in the form
of quartz dust, varied between the wet
head and standard spray machines at
Mine A (Table 3). On the wet head,
measurable levels were not detected
on the operator sample and only low
quartz levels were present on the re-
turn samples. With the standard spray
system, quartz levels were higher at
the operator and return sampling loca-
tions. At Mine B, much higher quartz
levels were present in the operator and
return samples. This was likely due to
the significant amount of rock being cut
during operation of the wet head and
standard sprays. Again, higher respi-
rable quartz levels were measured on
the standard spray machine. This trend
continued to be seen, to a lesser degree,
in Mines C and D. At Mine E, the high-
er quartz measurement occurred on the
wet head sprays.

Summary

There are mixed results from the
study as to the effectiveness of the wet
head spray system to reduce respirable
dust. The dust data reveals that some
mines show improvements, some do
not. Respirable silica levels were less
on the wet head miners in all but Mine
E. However, all of the mines, other than
Mine E, used scrubbers.

Over the course of surveying the
mine, some observations were made
that may have affected the results. At
the onset of the study, super sections
were preferred, because both spray
systems could be monitored during
the same shift in the same section with
the assumption that variables such as
production and air quantities would be
similar between each CM unit on the
section. These assumptions were cor-
rect for these operations. However, it
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became apparent that other factors influenced dust mea-
surements between the two sections. For example, the CM’s
scrubber flow and efficiency were not the same, mine condi-
tions differed between and within mines and the CM op-
erators’ mining habits were different, as was evident by the
curtain setbacks at Mine C. It appears that the operators’
habits (position, curtain settings, etc.) influenced dust mea-
surements at the operator location. The data can be normal-
ized for some but not all variables. In addition, the scrubbers
are very efficient dust eliminators and could influence the
dust concentration in the return. Four of the five mines (A,
B, C and D) used scrubbers. In addition, three of these mines
used blowing ventilation. On a properly maintained blowing
ventilation system, an argument can be made that the opera-
tor should be in fresh air all the time and, therefore, would
not be subjected to dust exposure no matter what control
technology is being used for dust control.

Mine E did not use a scrubber, was not a super section
and used exhausting ventilation. The same CM unit was used
for each spray system. These were the most favorable param-
eters for consistent dust measurements. Other than Mine A,
Mine E was the only mine that showed reduction of respi-
rable dust in the return entry when comparing the two spray
systems. However, silica levels were higher.

From visual observations and interviews with mine per-
sonnel, there were very favorable responses to wet head use
at the face. All operators found that the wet head system
greatly increased visibility while mining. Also, the dust cloud
created at the miner’s boom while loading shuttle cars was
eliminated with the wet head system. This cloud often infil-
trates the cab area of the shuttle car operators during loading.
The increased visibility may be attributed to the close prox-
imity of the sprays to the face, thus decreasing misting over
the cutterhead or the wet head sprays may be eliminating
some of the nonrespirable (visible) dust fraction.
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Figure 4

Dust measurements in the return for all mines surveyed.
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Technical Papers

Solution mining

mass balance calculations

Abstract W This paper describes the derivation of a set of simultaneous algebraic equations that
can be solved to produce a rigorous theoretical mass balance around solution mining wells. This
mass balance can then be compared with a mass balance calculated from field measurements
to provide the percentage of mass balance closure. Significant deviations from the closure can
be an indication that the wells are either gaining or losing circulation fluids. The equations also
provide calculations for the amount of water and dissolved mineral that accumulates in the well
during the mining process, as well as the net mining rate. Equations for both single mineral
mining and multiple mineral mining are discussed. They can easily be formatted into spread

by J. S. McEwan and M. Ramey

sheets for rapid calculation of field measurement data.

Introduction

For production efficiency calcula-
tions and environmental compliance,
the solution mining of minerals using
hot water as the solvent requires a
determination of the overall mineral
mining rate and the amount of solvent
water and dissolved mineral that stays
in the mine well caverns as the mineral
is mined. This remaining water solution
is typically referred to as “accumulation
water.” However, to establish the accu-
mulation water rate requires knowing
the mining rate, which is in turn a func-
tion of the amount of accumulation of
water. This seeming conundrum can be
solved by the derivation of a system of
simultaneous algebraic equations.
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Equation derivation

Described below is the develop-
ment of a system of simultaneous equa-
tions to solve for these two variables
and also to produce a theoretical mass
balance around a solution mining well.
This theoretical mass balance can then
be compared with the mass balance as
measured by instrumentation to estab-
lish the percent closure. Closure rates
within 5 to 10% can be required by gov-
ernmental regulatory agencies to main-
tain solution mining operation. Closure
rates exceeding these values can be an
indication of well failure due to under-
ground leaking from the well and pos-
sible ground water contamination.

To begin, we can establish the fol-
lowing known inlet and outlet variables
using instrumentation or periodic labo-
ratory measurements as follows:

Well inlet

M = mass flow rate, kg/h or Ibs/min,
for example.

V, = volume flow rate, m*h or

gal/min, for example.

p, = density, kg/m? or Ibs/ft’, for
example.

C, = product mineral concentration,
wt%/100 (note: this is usually
zero when there is no mining
solvent recycle).

Well outlet

p, = density, kg/m? or Ibs/ft’, for
example.

C, = product mineral concentration,
wt%/100.

Unknown variables required to es-
tablish a theoretical mass balance are:

M, = mass flow rate, kg/h or Ibs/min,
for example.

V, = theoretical outlet flow rate,
m*/h or gal/min, for example.

Z = product mining rate, kg/h or
Ibs/min, for example.

As the solid mineral being mined
goes into solution in the well, the vol-
ume left by the mineral is replaced by
the accumulation water. The amount of
accumulation corresponds to the min-
ing rate as follows:

W.=(Zlp,)p, 1)

where W is the accumulation water
mass and has units of kg/h or 1bs/min,
for example, p, is the density of solid
mineral being mined, and p, is the den-
sity of the accumulation water.

The described variables and their
physical relationship in a typical solu-
tion mining operation can be seen in
Fig. 1.
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Figure 1

Solution mining system.
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A total mass balance can be written around a solution
mining well as follows:

(mass out) = (mass in) + (mass mined) — (accumulation
water mass)

or,
M,=M +Z-(Zlp,)p, (2)
The product mineral mass balance around the well gives
CM,=CM +Z-C,(Zlp,) p, (3)

Here, it has been assumed that the mineral concentration
in the accumulated water is the same as the mineral concen-
tration in the well outlet stream C,. Note also that Eq.(3)
assumes that only one mineral is being mined. Equation
modifications for multiple mined minerals that form a single
well cavern will be discussed later.

Mass flow rates can be written in terms of volumetric flow
rates as follows:

M, =Vp, 4)
M,=V,p, Q)

Substitution of Egs. (4) and (5) into Egs. (2) and (3) gives

Vip,=Vip+Z-(Zlp,) p, (6)
CVp,=CVp +Z-C(Zlp,)p, (7)
Solving Eq.(6) for V, gives

V,=Vip,+Z-(Zlp,)p,lp, (®)

Substituting Eq.(8) for V, in Eq.(7) gives

Cz{[vlpl +7Z- (Z/pm)pw]/pQ}pz =
CVip+Z-C(Zlp,)p, 9)

1
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Equation (9) can be solved for the mining rate Z in terms
of inlet and outlet mineral concentrations as follows:

CVp +CZ-C(Zlp)p,=CVyp +Z-C(Zlp,)p,
CVp+CZ=CVp+Z
(C,-1)Z=CVp,-CVp

(C,-1DZ=(C,-C)Vp

Z=[(C,- CHC, -1V p,

or,

Z=[(C,-C)(C,-1)]M, (10)

Equation (10) gives the mining rate based on the inlet
and outlet mineral concentrations and the inlet volumetric
flow rate, or the inlet mass flow rate.

The theoretical outlet flow rate can be found by substitut-
ing Eq.(10) into Eq.(8) and solving for V, as follows:

V,=[Vp,+Vp(C -C)IC,-1)-
(lel(cl - Cz)/(cz - 1)pm)pw]/p2

V,=Vplp[l+(C - C)(C,~1)-
(€= CHUC,~ Do, (1)

A simplifying assumption that can be made at this point
is that the density of the accumulation water left in the well
p, is essentially equal to the well outlet density p,. Note that
it could also be assumed that p _is equivalent to the well inlet
density p,, but it has been found during actual operations that
accumulation water density is actually closer to the outlet
density. With the assumption that p  equals p,, Eq. (10) can
then be written as

V,=Vplp,[1+(C,-C) (C,~1)-
(C1 - CQ)/ (Cz - 1) pz/pm]
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Rearrangement gives

vz = V1p1/p2{1 + [(C1 - CQ)/(CQ - 1)(1 - pz/pm)]}

Equation (12) gives the theoretical outlet flow rate in
terms of the inlet flow rate and the inlet and outlet mineral
concentrations. Because the density terms are grouped as
ratios, specific gravities can be substituted for densities.

The net mining rate, defined as the mineral mass leaving
the well minus the mass going in, can be calculated from Eq.

(13).
Z,,=CVp,-CVp

(12)

(13)

The rate at which mined mineral is accumulating in the
well is the difference between the mining rate and the net
mining rate.

Z cC = Z - Z’lc’l

a

(14)

Multiple mineral mining

The equations derived above apply for solution mining
of a single mineral, which is the case for most solution min-
ing operations. An example of an important exception is
the solution mining of sylvinite for the production of potash
(KCI). Since sylvinite is a varying mixture of KCl and halite
salt (NaCl), salt is also mined in substantial amounts when
solution mining for potash. The total amount of mineral
mined (Z) is the summation of the KCl and NaCl amounts
mined. This can be written in the general form as:

Z= izl. (15)

A mass balance equation for each mineral can be written
around the well, similar to Eq. (3), as follows:
CM,=C M +Z7,-C,(Zp,)p, (16)

Here p, has been taken as the weighted average density
of the individual soluble mineral densities (p, ) present in
the ore.

Rearrangement and substitution similar to the develop-
ment of the single mining equations results in:

Z,=C,Z-Vp(C,-C,) (17)
V,=Vip,+Z-(Zip,)p,)p, (18)
zZ =CVp -CVp, (19)
ZimZi= 2, (20)

Equations (15) and (17) can be solved by a trial-and-error
procedure as follows:

Step 1:  Assume Z.

Step 2: Calculate each Z using Eq. (17).
Step 3: Calculate Z from Eq. (15).
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Step 4: Repeat steps 1 through 3 until the desired
maximum error is reached.

Once Z is known, other values can be calculated using
Egs. (18) through (20).

Note that Egs. (15) and (20) can also be used to deter-
mine the amount of trace minerals being mined, if the inlet
and outlet well concentrations are measured.

Although the equations derived above have assumed a
single well, they can also be applied to an entire wellfield if
the same properties for the total injection stream and pro-
duction stream are known (see Example 2).

Example 1 - single mineral mining

Solution mining of nahcolite (NaHCO,) at a well inlet
flow rate of 100 gpm, equivalent to 22.7 m*h (13.37 ft*/min),
containing 3 wt% of recycled NaHCO,, produces an outlet
concentration of 20 wt% NaHCO,. The inlet temperature
is 204° C (400° F) with a density of 872.36 kg/m? (54.46 Ibs/
ft’). The outlet density is 1,082.68 kg/m? (67.59 Ibs/ft®). Solid
nahcolite has a specific gravity of 2.2, which is equivalent to a
density of 2,199.3 kg/m?® (137.3 Ibs/ft’). The measured outlet
flow rate is 82.5 gpm, equivalent to 18.7 m*h (11.0 ft*/min).
The government regulating authority requires a mass balance
closure of within 10% to meet the well nonfailure criteria.

From Eg. (10), the mining rate is

Z = (22.7 m¥h)/ (60 min/h) x 872.36 kg/m® x
(0.03-0.20)/ (0.20-1)
Z =70.17 kg/min (154.7 Ibs/min) of nahcolite

From Eq. (12), the theoretical outlet flow rate is calcu-
lated as follows:

V,=22.7m’h x 872.36/1,082.68 x
{1 +[(0.03-0.20)/ (0.20 — 1) (1-1,082.68/ 2,199.3)]}
V,=20.3 m%h = 89.3 gpm (11.93 ft*/min)

Since the measured flow rate of 82.5 gpm is within 90%
of the theoretical value of 89.3 gpm, the well mass balance
meets the agency criteria and the well is not considered to be
in a failure mode.

From Eq. (13), the net mining rate is

Z . =(0.20x20.3m%h x 1,082.68 kg/m’ - 0.03 x
22.7 m*h x 872.36 kg/m?)/ (60 min/hr)
Z,,,=63.2 kg/min (139.4 Ibs/min) of nahcolite

From Eq. (14), the rate at which mined mineral is being
accumulated in the well as dissolved solution is

Z,.=70.17 kg/min - 63.2 kg/min

a

Z,.= 6.9 kg/min (15.3 Ibs/min) of nahcolite

a

The amount of pure water being accumulated in the well
equals 6.9 kg/min x 0.8/0.2
=27.8 kg/min (61.2 Ibs/min)

Example 2 - multiple mineral mining
Solution mining of sylvinite with a total wellfield inlet
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flow rate of 2,000 m¥h (70,629 ft*/h)feeding 20 wells produces
the following concentrations in the total wellfield outlet flow:

KCl: 12 wt%
NaCl: 20 wt%
MgCl,: 2 wt% (trace mineral)
H,0: 66 wt%

Assuming, for this example, the absence of solution re-
cycle, the inlet concentration for each of the above minerals
is zero. The inlet and outlet specific gravities are 0.98 and
1.25, respectively. The sylvinite ore has a weighted average
specific gravity of 2.0. The measured total wellfield outlet
flow is 1,590 m*h (56,150 ft*/h).

From Eq. (17), the mineral mining rate calculations are:
Z=CZ-Vp/(C,-C,)

Z, =012 x Z-2,000 x 0.98 x 10° x (0.0- 0.12)

Z . =020 x Z-2,000 x 0.98 x 10° x (0.0- 0.20)

V4 =0.02 x Z-2,000 x 0.98 x 10° x (0.0- 0.02)

MgCI2

From Eq. (15), the total mining rate is:

Z:ZKC1+Z +7Z

NaCl MgCl2

Using Microsoft Excel’s “Solver” function to solve the
above equations by trial and error produces

z - 1,009,697 kg/h

Zeo - 356,364 kg/h

Ze - 593,940 kg/h
e - 59,394 kg/h

From Eq. (18) the mass balance outlet flow rate is calcu-
lated as

V, = (2,000 m¥h x 0.98 x 10° + 1,009,697 kg/h -
1,009,697 kg/h/2.0 x 1.25)/(1.25 x 10°)

V, = 1,871 m*h (66,073 ft’/h)
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Since the mass balance flow rate of 1,871 m*h (66,073
ft3/h)is 85% of the measured rate of 1,590 m%h (56,150 ft¥/h),
the wellfield can be considered to be not in balance, and leak-
age from the wells may be occurring.

From Eq. (19), the net mining rate for each mineral can
be found as follows:

V4 =0.12 x 1,871 m¥h x 1.25 x 10° - 0.0 x 2,000 m*/h

net KCI

x 0.98 x 10°

Z . =280,650 kg/h

net KC1

Similarly,

V4 =467,750 kg/h

net NaCl

Z gcn = 46,775 kg/h
From Eq. (20), the mineral accumulation in the wellfield
as dissolved solution is

7. o= 356,364 kg/h - 280,650 kg/h = 75,714 kg/h

Z . =593940 kg/h - 467,750 kg/h = 126,190 kg/h

acc NaCl

Z poergen = 99394 kg/h - 46,775 kg/h = 12,619 kg/h
Total mineral accumulation = 75,714 kg/h + 126,190 kg/h
+12,619 kg/h = 214,523 kg/h.
Pure water is accumulating in the wellfield at the rate of

214,523 x 0.66/0.34 = 416,427 kg/h H,O

Conclusions

This paper has described the derivation and calculation
of a system of equations that can be used to monitor the
performance of an existing solution mining operation. En-
vironmental considerations, as well as mining efficiency, can
be determined. In addition, the equations can be used during
the design of a new solution mining process to solve mass
balance calculations and establish flow rates and mine water
requirements. l
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SME Distinguished Members

SME seeks nominations
for Distinguished Members

he SME Distinguished Member

award was initiated in 1975. It
honors those members who achieve
distinction worthy of special recogni-
tion by SME. No more than four Dis-
tinguished Members may be elected
each year, excluding the automatic
election of the SME past president.

Nominations must be made
by Dec. 1 of each year. The Distin-
guished Member Award Nominating
Committee meets during the SME
Annual Meeting to select up to four
nominees, and the SME Board of Di-
rectors formally approves the awards.
The biographies and photos of the
chosen Distinguished Members are
published in Mining Engineering
and the awards are presented at the
following SME Annual Meeting. A
nomination is active for three years.

Eligibility requirements

A candidate for Distinguished
Member must have been a full-
member of SME for at least 15 years.
A candidate must have demonstrated
significant and sustained contribu-
tions to the minerals industry and to

SME. There must be some contribu-
tions to both the industry and SME,
though significant and sustained con-
tributions can be to either one.

Outstanding service to SME may
be to a section, a region, a technical
division, committees or as a repre-
sentative of SME and the industry to
the public. Outstanding contributions
to the industry may be as a leader in
exploration, production, manufac-
turing, environment, basic sciences,
engineering applications, education,
management or public relations. This
may be evidenced by patents, techni-
cal papers, educational activities or
managerial contributions.

Other contributions may be in
the development of exploration tech-
niques, mineral properties, mineral
processes, major engineering projects,
mineral-related equipment and envi-
ronmental solutions.

Members receiving this award
must attend the annual meeting to ac-
cept the honor at the SME dinner.

Candidates may be nominated by
any two SME Distinguished Members
(each knowing the member under

different circumstances), any two lo-
cal section executives (must include
a chair or past chair) or five members
of SME.

Nomination procedure

All nominations for the Distin-
guished Member class of 2012 must
be received by SME by Dec. 1, 2010.
The nomination form for a Distin-
guished Member must include the
following information: nominee’s
full name, biography and a concise
statement that demonstrates the
nominee’s sustained contributions
to SME and to the minerals industry.
List examples such as patents, techni-
cal papers, educational activities and
managerial contributions.

Only printed nomination forms
will be accepted. And nominations
should not exceed four printed pages.
A paper or electronic version of the
nomination form may be obtained
from the Member Services Depart-
ment, SME, 8307 Shaffer Pkwy., Lit-
tleton, CO 80127, phone 800-763-3132
or 303-948-4208, e-mail baxter@
smenet.org. M

SME Distinguished Members

John F. Abel Jr.
Dan M. Alexander
Mark A. Anderson
Frank F. Aplan
Barbara J. Arnold
James R. Arnold
George S. Austin
Leonard G. Austin
Ralph E. Bailey
Sukumar Bandopadhyay
James M. Barker
Robert W. Bartlett
R.R. (Ray) Beebe
Roshan B. Bhappu
Christopher J. Bise
Rodney L. Bleifuss
James W. Boyd
Carroll O. Brawner
Richard L. Brittain
Donald A. Brobst
Severn P. Brown
Charles H. Bucknam
Richard L. Bullock

William Carr

Arthur F. Colombo
Harry M. Conger

H. Douglas Dahl
Maurice Deul

Wayne L. Dowdey
Edward C. Dowling Jr.
William H. Dresher
James R. Dunn

Ted H. Eyde

Thomas V. Falkie
George J. Featherstone
Barbara A. Filas
William G. Fischer
Robert L. Frantz
Robert C. Freas
Edward S. Frohling
John E. Frost

Douglas W. Fuerstenau
Maurice C. Fuerstenau
Donald W. Gentry
Claude A. Goode
Richard E. Gray
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Thomas A. Gray

R. Larry Grayson
Kenneth N. Han

Bill A. Hancock
Ronald O. Harma
Leonard Harris
Laurence D. Hartzog
Harold J. Heinen

Walter E. Heinrichs Jr.

Thomas A. Henrie
John A. Herbst
Arthur E. Himebaugh
J. Brent Hiskey
Rick Q. Honaker
Winfred L. Hurley
Iwao Iwasaki

G. Frank Joklik
Leonard R. Judd
Michael Karmis

S. Komar Kawatra
Jessica Elzea Kogel
Daniel G. Krige
Martin C. Kuhn

Thor A. Kunasz
Willard C. Lacy

K. Marc Le Vier
Joseph W. Leonard IIT
Ta M. Li

Raymond L. Lowrie
George W. Luxbacher
David R. Maneval
John G. Mansanti
John O. Marsden
Henry N. McCarl
Michael K. McCarter
Gene E. McClelland
Robert C. Merritt

E. J. Michal

Jan D. Miller
Marshall S. Miller
John D. Morgan

Brij M. Moudgil
Siegfried Muessig
Andrew L. Mular
John N. Murphy
Haydn H. Murray

Robert E. Murray

Jan M. Mutmansky
D.R. Nagaraj

Thomas J. O’Neil

E. Minor Pace
Eugene R. Palowitch
Bhupendra K. Parekh
Syd S. Peng

William C. Peters
William N. Poundstone
Raja V. Ramani
Donald E. Ranta
Ramana G. Reddy
Immo H. Redeker
Jean-Michel M. Rendu
Richard J. Robbins
Ronald E. Samples
Lee W. Saperstein
Kalanadh V. S. Sastry
Robert W. Schafer
William Joseph Schlitt
John L. Schroder Jr.
Arthur A. Schweizer

Nelson Severinghaus Jr.
William M. Shepard
Robert S. Shoemaker
Douglas B. Silver
Madan M. Singh

Raj K. Singhal
Ponisseril Somasundaran
H. Rush Spedden
Stanley C. Suboleski
Patrick R. Taylor
Jack E. Thompson
Michael A. Trevits
Nikhil C. Trivedi
Dirk J. A. van Zyl
Milton E. Wadsworth
James S. Westwater
Ronald L. Wiegel
Alexander M. Wilson
William H. Wilkinson
Kelvin K. Wu
Richard V. Wyman
Roe-Hoan Yoon
David A. Zegeer
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SME announces a

Membership challenge for
student chapters

ttention all SME student chapter faculty sponsors
and officers — the SME Membership Challenge of
2010 is about to begin.

The SME Membership Challenge is a recruitment con-
test among SME student chapters intended to challenge
students to recruit new chapter and SME members. The
Membership Challenge will run from Sept. 1,2010 through
Oct. 15,2010. The winning student chapters will be recog-
nized with a monetary award, will be mentioned in an ar-
ticle in Mining Engineering magazine and an will have an
honorable mention at the SME Foundation Dinner at the
2011 SME Annual Meeting in Denver, CO.

The SME Young Leaders Committee, which is com-
prised of young professionals throughout the minerals
industries, will travel to universities to assist in these im-
portant recruiting efforts.

Membership Challenge details

Questions — If you have questions regarding the SME
Student Chapter Membership Challenge, contact Mona
Vandervoort by phone at 303-948-4227 or by e-mail at
vandervoort@smenet.org.

Cash awards — The prizes to be given are: $300 for the
most new members recruited, $200 for the second most

new members recruited and $100 for the third most new
members recruited. A grand prize of $400 will be awarded
to the SME student chapter with the highest total renew-
als and new members signed up during the Sept. 1,2010
through Oct. 15, 2010 period.

Any student chapter that recruits more than 25 new
members will be awarded a bonus of $250 for its efforts.

Rules and procedures

The winning SME student chapter will be determined
by the percentage increase in membership for each chap-
ter. The application process takes up to two weeks, so
students should be encouraged to apply early. It is also im-
portant that students complete the membership applica-
tion completely and correctly. Only new member recruits
will count toward the chapter growth.

A chapter must have 10 active members and recruit
10 new members to be eligible for the Membership Chal-
lenge competition, but a chapter cannot win in more than
one category. The SME student chapter can submit the
applications to SME each week of the competition and
payments must be submitted with applications. Applica-
tions and payments received after Oct. 15,2010 will not be
eligible for the contest. W

Peng Ground Control in Mining scholarship issues

a call for applications

he primary objective of the new Syd S. Peng scholar-

ship is to promote the science of ground control. Recent
trends in mining engineering education indicate a possible
shortage of competent ground control engineers. To remedy
this situation, undergraduate or graduate scholarships will be
awarded annually to encourage the development of ground

Personal News

Metso has appointed SCOTT SNYDER
as product manager, vibrating product
line North America, based in Metso’s
York, PA office. He will introduce new
global product lines to the North Ameri-
can construction and mining markets
and develop the manufacturing opera-
tions at Metso’s Columbia, SC facility.
Prior to joining Metso, Snyder was a di-
rector of Schenk Mining North America
and was president and founder of Inter-
national Precision Controls.

SNYDER
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control engineers and promote the ground control engineer-
ing discipline. View the complete guidelines and submit an
application online at: http://www.smenet.org/scholarships. All
applications are due by Oct. 25,2010. If you have any ques-
tions, please call Membership Services at 303-948-4208 or
e-mail baxter@smenet.org. l

RICHARD M. LiCONTI (SME) has
joined Eickhoff Corp. as vice president
with responsibilities for company sales
and service operations in the United
States. He has more than 30 years of
experience in the coal, utility and en-
ergy services industries and has served
in executive, operations and engineer-
ing positions. He has been a member
of the boards of the National Coal As-
sociation, the Center for Energy and
(continued on page 78)

LICONTI
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GEM booth a favorite at the

Boy Scout Jamboree

by AnnMarie Estrada, SMEF Development Associate

he Boy Scouts of America (BSA) celebrated its 100th

anniversary this year at the National BSA Jamboree
at Fort A.P. Hill, VA, and SME was fortunate enough to be
a part of it. As part of a large GEM outreach project, the
SME Foundation had a booth as a national exhibitor at
the Jamboree.

SME volunteers and staff spent 10 days braving the
heat and humidity to educate the BSA community about
the importance of mining. “Why do we mine?” is the ques-
tion that our volunteers and staff at the booth set out to
answer. The simple and often quoted answer is, “Because
if it can’t be grown, it must be mined.” We wanted to delve
a little deeper than that, though, so the booth offered
scouts, leaders and day visitors videos and hands-on activi-
ties demonstrating the minerals that are mined and pro-
cessed and what products are created from them. Booth
visitors also learned about the different phases of a mining
operation, from exploration to reclamation, and about ca-
reers in the mining and minerals industries.

During the past year, the foundation has been work-
ing with the BSA on a proposal for a future mining merit
badge. Visitors to the booth were largely in support of
this idea. We estimated that more than 15,000 attendees
stopped by, and we urged them to impress upon the BSA
the importance of learning about mining and its direct
impact on all the items that we, as a society, use every
day. Although the mining merit badge is currently under
discussion, SME graphic designer and Eagle Scout Nate
Hurianek created a patch commemorating the 100th An-
niversary. Scouts lined up along the entire length of the

Pam Wilkinson, education curator with the Arizona Department
of Mines and Minerals, helps a young scout do an experiment in
minerals conductivity. Which one will make the buzzer sound?

www.miningengineeringmagazine.com

road during daily patch-trading
sessions, and the SME com-
memorative patch was one of !
the hot-ticket items during these
sessions. Scouts eagerly snapped
them up at every opportunity.
We handed out an average of 1,500 patches each day — a
total of nearly 15,000 patches.

What was especially exciting about this outreach event
was the inclusion of the entire SME membership through
Facebook. Daily posts were made by SME staff so that
members were able to stay up-to-date on all the Jamboree
happenings. We will continue to update the membership
on the progress pertaining to the proposed mining merit
badge. It is our hope that the mining merit badge will be
approved and available for the scouts to earn at the next
Jamboree in 2013.

The foundation would like to thank its wonderful Jam-
boree volunteers for their assistance, support and good
humor — Bill and Lee Ann Beck, Richard Katz, Christo-
pher Carroll, Joe Hirschi, Brian Shaffer, Dermot Winters,
Mark Ellis, Pam Wilkinson, Lee Bray, Gary Buchan, Lisa
Corathers, James Hedrick and Steve Richards. Our par-
ticipation in the Jamboree was a fantastic success, and we
couldn’t have done it without all of you. We truly appreci-
ate your help.

We would also like to send a big thank you to the com-
panies who sponsored this event: Alpha Resources, Rio
Tinto Exploration, Rio Tinto Kennecott Utah Copper and
Vulcan Materials.

(continued on page 76)

Richard Katz, a project engineer with Jim Walter Resources,
taught scouts from Minnesota and Puerto Rico how minerals are
processed in the products that they use every day.

“r
3
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SME divisions

award 2009-2010 scholarships

Each year, five SME divisions offer up to 25 undergradu-
ate scholarships to SME student members. Scholarship
announcements are sent to universities with departments
that offer eligible programs of study. Furthermore, SME
contacts all of its student members and directs them to the

Coal & Energy Division

Robert R. Burns is a junior majoring in mining en-
gineering at The Pennsylvania State University. He is a
member of the SME student chapter at Penn State, the
Penn State mine rescue team and is president of the student
chapter of the International Society of Explosives Engi-
neers. He is pursing minors in global business and geosci-
ences. In the summer of 2009, Burns worked for Consol
Energy at its Enlow Fork operation in West Finley, PA.

Andrew M. Calhoun recently received his degree in
mining engineering from Virginia Tech. While a student, he
was a member of the Burkhart Mining Society (the SME
student chapter) and was part of its new tutoring program.
He was also a representative of the Mining and Minerals
Engineering Department to ABET and to potential incom-
ing students. He was on the Dean’s List all six semesters at

Fragrant McMalias
Corron s Gy

C &

1 2

guidelines and applications link on the SME website www.
smenet.org. Each division has a separate application form
that can be obtained and filled out online by visiting each
applicable division page. Oct. 25,2010 is the deadline for
the submission of all scholarship applications.

During his 14-week rotation, he reviewed the West Virginia
miner’s apprentice test material, then rotated among posi-
tions in the mining operation. He worked with the safety
department, the engineering group surveyors, the shift and
assistant shift foreman, the electrical foreman, the F-18
longwall section and foreman, the continuous miner sec-
tion and foreman, the mains foreman and at the processing
plant and the communications center.

Virginia Tech. Calhoun participated in two summer intern-
ships with Consol Energy’s Central Appalachian division.
He was assigned to the regional engineering office to aid
in internal compliance audits and governmental reporting,
worked underground and worked with the onsite mine en-
gineers at Buchanan No. 1. During the second internship,
he worked the entire summer as the industrial engineer.

SME

The Coal & Energy Division awarded 10 scholarships of $2,500 each. Eight of the students received checks at the division’s luncheon
in Phoenix AZ. Those participating in the awards ceremony were, from I-r, Jurgen Brune, 2009 division chair, Megan Habbe, Robert
Burns, Austin Vreugdenhil, Andrew Calhoun, Jacob Stephens, Michael Middleton, Sarah Milne and Matthew Hyita.
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He used AutoCAD to update mine maps. He earned Mine
Safety and Health Administration certification to sample
respirable coal mine dust and took air and dust samples for
safety and environmental compliance.

Megan A. Habbe graduated from Southern Illinois
University-Carbondale with a degree in mining engineer-
ing. She was the top student in the department with a 3.8
GPA and served as the secretary and vice president of the
Saluki Miners student chapter of SME. During the school
year, she worked as an assistant to the equipment man-
ager at SIU’s Intercollegiate Athletic Department, tutored
math classes and was a teaching assistant in the mining
department. She was a member of the university honors
program. Habbe worked for Peabody Energy for two sum-
mers as an intern. First she worked with AutoCAD and in
production at the Wild Cat Hills complex in Harrisburg,

Matthew J. Hyita graduated from the University of
Utah with a degree in mining engineering. He was a student
member of SME and a member of the Rocky Mountain
Coal Mining Institute. During the school year, he was
involved in a geochemical research project focused on a
coal-dust suppression application that has the potential
to reduce hydrogen sulfide emissions from freshly mined
coal. He researched compounds for reagent solutions and

Michael B. Middleton is a graduate of the Colorado
School of Mines with a degree in mining engineering. He
served the SME student chapter as social chair, organizing
social events and networking industry with fellow students.
He worked as a mining engineering intern for two summers
with the Kiewit Mining Group at the Buckskin Mine, a
surface coal operation in Gillette, WY. There, he did survey-
ing with a Trimble GPS and designed a re-grade of backfill

Sarah K. Milne is a senior majoring in mining engineer-
ing at the University of Alaska Fairbanks (UAF). She is
a current member and was secretary of the SME student
chapter at UAF. With some professional help, the chapter
is currently rehabilitating the UAF Silver Fox Mine. She
is also a member of the Society of Women Engineers, the
Alaska Miner’s Association and Alaska Women in Mining.

Michael J. Shuman is a junior at the Missouri Univer-
sity of Science and Technology (MS&T) majoring in mining
engineering. He is a member of the SME student chapter,
the MS&T mine rescue team and the mucking team. He
also participated in the benchman’s competition. Shuman
worked as a summer intern at the Dotiki underground coal
mine in Kentucky and at Jim Walter Resources’ Blue Creek
#4 coal mine. At Blue Creek, he worked underground with
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artin Smay (I) received his scholarship check from Christopher
Bise (r), head of the Mining Engineering Department at WVU.

IL. Her second summer internship was at Lee Ranch/

El Segundo Coal in Grants, NM where she worked as a
surveyor and on a major reclamation project. She then
worked for Barrick Gold at an openpit operation in Elko,
NV as a blast technician.

did bench testing. Hyita spent three summers as an intern
for Consol Energy, first at the Emery Mine in Utah, then at
the Bailey/Enlow Fork mines in Pennsylvania and finally
at the Bailey/Enlow Fork preparation plant. At the Bailey
plant, he worked on a project to determine the outcome

of screening using two different coal qualities, one from
the Bailey Mine and one from Enlow Fork. He will make a
technical presentation to the university with his results.

to permitted post-mining topography using AutoCAD
software. He also worked two summers in Gillette, WY at
the surface coal operation. Middleton was a nontraditional
student who worked in the airline industry and attended
junior college before beginning his studies at CSM. He was
on the Dean’s List at CSM and was a member of the Phi
Theta Kappa honor society. He also received a Mining &
Exploration Division scholarship.

While working for the Usibelli Coal Mine as an intern min-
ing engineer, she became proficient at GPS surveying, using
AutoCAD and she assisted the staff on permitting, logging
holes and supervising drillers. She has also been involved
in coaching kids in the Math Counts program and leading
Young Life. Milne also received a $1,500 scholarship from
the Environmental Division.

production foremen on longwall and continuous miner sec-
tions, and he job-shadowed the surface foreman. At Dotiki,
he trained on underground mining equipment, built ventila-
tion controls, belt headers and secondary roof support and
earned Kentucky’s experienced miner certification. During
school, Shuman participated in the Mining Simulation Aug-
mented Reality System, training underground miners in the
basics of using a jackleg drill to install rock bolts.
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Martin J. Smay is a senior majoring in mining en-
gineering at West Virginia University (WVU). He is a
member of the SME student chapter and participated in
the local GEM show to explain the importance of the min-
ing industry to children and adults. He also helps run the
campus ministry outreach for his church. Smay served two
summers as an intern with Consol Energy and attended the

Jacob L. Stephens is a senior at the University of
Kentucky (UK) majoring in mining engineering. He is a
member of the SME student chapter and plays in an in-
tramural flag football league and a softball league. He is
currently a mentor to a freshman studying to be a mining
engineer. For three summers, Stephens has been an intern
at Massey Energy’s Logan County Mine Services, primarily
focused on surface mining. The first summer he received his

Austin L. Vreugdenhil is a senior at the South Dakota
School of Mines and Technology (SDSM&T) majoring in
mining engineering and management. He is member of the
SME student chapter, Triangle and an SDSM&T orienta-
tion leader. Vreugdenhil worked as a summer intern for
Peabody Energy’s Rawhide and North Antelope Rochelle
Mine in Gillette, WY. He completed an analysis detailing
the reasons the mine was having coal-quality issues. He also
worked with engineers and pit managers to design and as-

Environmental Division

Allan K. Hepworth, a senior majoring in mining engi-
neering at the University of Utah, received a $1,500 scholar-
ship from the Environmental Division. Before starting at
Utah, Hepworth received an associate’s degree from Salt
Lake Community College. During the school year, he has
served as a laboratory assistant in a surveying course. He re-
cently completed a summer intern assignment for Monsanto
near Soda Springs, ID, an area of environmental challenges.
Hepworth had responsibility for monitoring slopes and the
highwall monitoring stations. He added new stations and up-
dated the database. He used mining software to digitize pit
cross sections and made a 3D model of the historic pit. From
the model, he calculated the volume of material that will be
used in future reclamation projects. He has a 3.7 GPA.

Sarah K. Milne, a senior majoring in mining engineer-
ing at the University of Alaska Fairbanks, also received a
$1,500 Environmental Division scholarship. See pages four
and five for her photo and biography.

West Virginia apprentice miner certification program. Con-
sol then sent him to the safety department at the McElroy
Mine as the company escort for many mine inspectors. He
also worked with the longwall supervisors, a track crew lay-
ing track and an electrician. His long-term goal is to remain
in West Virginia and eventually work in underground coal-
mine management.

apprentice miner’s card in the states of Kentucky and West
Virginia.The second summer, he shadowed mine employees
on a weekly rotation system. During the third summer, he
worked with production engineers on budget maps, coal
preparation, project management, annual appraisal of taxes
and determining the feasibility of projects. He plans to get
further experience in underground coal mining. He will
work full time for Massey after graduation.

sess the feasibility of a land bridge that would minimize the
overburden haul length in the northwest pit. Vreugdenhil
also led and managed a team of interns who mapped sedi-
ment pond bottoms. In a previous summer, he constructed
a networked coal-pillar recovery library using I-Site, Vulcan
and AutoCAD software. He operated light-duty vehicles

on a regular basis in the active openpit. This summer, he
was an intern with Solvay Chemicals, which mines trona in
Green River, WY.

Allan Hepworth (I) accepts an Environmental Division
Scholarship check from Anne Williamson (r), 2009 division chair.

Industrial Minerals & Aggregates Division

Stephenie L. Mirka, a senior at the University of Ari-
zona majoring in mining engineering, received the $2,500
Gerald Henderson Scholarship from the Industrial Miner-
als & Aggregates Division. Mirka completed two summer
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internships was with Rinker Materials (now Cemex), a pro-

ducer of construction aggregates and portland cement. Her
field assignments included mapping, sediment drilling ex-
ploration, claim sampling and materials testing. Her office
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duties included plotting GPS data, calculating in situ and
salable reserve quantities and mapping from aerial photos.
Mirka is active in the student chapter of SME where she is
on the fundraising and recruiting committees. Mirka is in
charge of contacting potential donors for prizes for the an-
nual golf tournament during the SME Arizona Conference.
She is consistently on the Deans List and maintains a 4.0
GPA in all her mining classes.

Srinivas Veeramasuneni (I) presented the scholarship
check to Stephenie Mirka (r) during the division luncheon
in Phoenix, AZ.

Mining & Exploration Division

Alison E. Sears, a senior at West Virginia University,
received a $1,500 Mining & Exploration Division scholar-
ship. Sears is pursuing a dual major in civil and mining engi-
neering and is at the top of her class. She is a member of the
SME student chapter and serves as its GEM coordinator.
She has also organized community service activities for the
student chapter, including many recruiting opportunities.
She is a member of the Society of Women Engineers. Due
to a serious illness in her freshman year, she was unable to
accept a planned summer internship for a mining firm.

Allison Sears (1) received a scholarship check from
Christopher Bise head of the Mining Engineering
Department at West Virginia University.

Lewis Aaron Burton, a senior in the Mining Engineer-
ing Department at the University of Kentucky, received a
$1,500 Mining & Exploration Division scholarship. Burton
has served as the Norwood (SME) student chapter sec-
retary and as the chapter president. He led the chapter in
several community outreach projects, including assisting
a troop of Cub Scouts as they worked on their engineer-
ing badge. Burton worked for Newmont Mining during
the summers of 2009 and 2010. In 2009, he worked at
Newmont’s Gold Quarry operation on a drill-and-blast
fragmentation study that he organized, researched and
completed. As a member of the leach team, he provided
valuable insight and data on the fragmentation attainable
by drill-and-blast and worked closely with the mine opera-
tion foremen, shovel operators and dispatchers. Newmont
sponsored Burton to write a paper on his research to be
presented at the Northwest Mining Association meeting.

Michael B. Middleton is a graduate of the Colorado
School of Mines with a degree in mining engineering.
Dayan Anderson, division chair, presented him with a
$1,500 scholarship from the Mining & Exploration Divi-
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SME Division Scholarships

Aaron Burton (r) received his scholarship check from Dayan
Anderson (), M&E Division chair, at the division luncheon
during the SME Annual Meeting in Phoenix, AZ.

sion at the division’s luncheon during the 2010 SME An-
nual Meeting in Phoenix, AZ. Middleton also received a
Coal & Energy Division scholarship. See pages four and
five for his photo and biography.
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Mineral & Metallurgical
Processing Division

Ryan Morrison, a senior in the Metallurgical Engi-
neering Department at the University of Utah, received a
$2,000 Mineral & Metallurgical Processing Division (MPD)
scholarship. Morrsion, a top student in the department at
Utah, has received merit-based scholarships each year and
received the department’s outstanding freshman award. He
has a 3.86 GPA. Morrison speaks fluent Spanish, and one of
his goals is to travel to or live in South America while work-
ing in the minerals processing industry. During the school
year, he worked on several metallurgical research projects
within the department. He is president of Tau Beta Pi fra-
ternity and the SME student chapter. He uses his Spanish Ryan Morrison (I) received his scholarship check from Jan Miller
fluency as an interpreter at Primary’s Children Hospital. (r), head of the Metallurgical Engineering Department at Utah.

Brooke O’Bryan, a senior at the South Dakota
School of Mines and Technology majoring in metal-
lurgical engineering, received the $3,000 MPD Richard
Klimpel Scholarship. O’Bryan interned with Newmont
Mining in the summer of 2009. Her first project was to
conduct a grinding-circuit survey. This included sampling
and testing ore and compiling the results. These results
were then sent to an engineering firm for analysis. She
also was able to see different aspects of mineral process-
ing including flotation, roasting and leaching and con-
ducted tests used for a variety of processes.

O’Bryan found that she was most interested in flota-
tion and accepted a second internship with Newmont
Mining this summer working with the flotation circuit.
This will provide hands-on experience with trouble Rick Gilbert (r), MPD division chair, presented a scholarship
shooting and improving processes. l check to Brooke 0’Bryan (I) at the MPD luncheon in Phoenix, AZ.

(continued from page 71)

SME would like to continue saluting the BSA’s 100 year anni-
versary by sending commemorative patches to all SME members who
are involved with a BSA troop or council. Please contact AnnMarie
Estrada, Foundation Development Associate, at 303-948-4224 or by e-
mail at estrada@smenet.org to request your patches. H

‘ /I (I-r) Jim Hedrick,
, _ : 2 - “" AnnMarie Estrada

and Mark Ellis staffed
the SME booth at the
' Jamboree.

Trading patches
was a daily ?I-: ;
pastime for |~ -

X ; - : scouts, and the

fserye v il SME patch was

Rotmo  A-— WA T-iT R = a favorite. &
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SME and PCMIA will hold
2010 annual joint meeting

ME and the Pittsburgh Coal Mining Institute of

America (PCMIA) will hold their annual joint meet-
ing Oct. 28-29, 2010 at the Hilton Garden Inn-South-
pointe in Canonsburg, PA. Featured technical sessions
include mine emergency operations, communications
and tracking, respirable dust and international coal min-
ing.
Thursday’s keynote speakers will be Tim Murphy,
representative for thel8th District of Pennsylvania and
SME young leaders Ryan T. Desko, Richard C. Kim,
Ryan M. Murray and Heather Trexler. Nikhil C. Trivedi,
SME President and senior partner with Idekin Interna-
tional, will be Friday’s keynote speaker.

On Thursday Oct. 28, following the student luncheon,
there will be a student tour of the Mine Safety and
Health Administration’s (MSHA) Approval and Certi-
fication Center in Triadelphia, WV. Fifty university stu-
dents will have the opportunity to tour MSHA'’s electrical
explosion test gallery, the intrinsic safety test lab and the
diesel explosion test gallery.

The fee for two-day registration is $125; one-day

registration is $70. For registration information, contact
Mary DelRosso at 412-835-7387 or e-mail mary412d@
comcast.net.

To maintain, improve and expand the skills and knowl-
edge relevant to engineering, particularly mineral/mining
engineering, meeting attendees will receive professional
development hours (PDH) for their attendance at this
event. Two-day attendees will be awarded 10 PDH, and
one-day attendees will receive 5 PDH.

On Friday evening, Oct. 29, SME/PCMIA will host a
musical tribute to the American coal miner at the Iceo-
Plex located in Southpointe, Canonsburg, PA. Interna-
tional award-winning, Grammy nominated recording artist
Stella Parton and her band, Underground, will perform
a selection of heart-warming and passionate coal mining
songs that trace the history of coal and its importance to
the nation.

The IceoPlex doors will open at 6:15 p.m., and Stella
Parton will take the stage at 7:30 p.m. Tickets are $12
each and can be purchased through Mary DelRosso (see
above). ®

Membership

Baikuntha Adhikari, Claypool, AZ

Ryan Arp, Washington, PA

Taner Aydogmus, Fairfax, VA

Alireza Ayoubian, Newark, NJ

Saleh Behbahani, Tehran, Iran

Wynard Bender, Windhoek, Namibia

Mark Benson, Folsom, CA

Raymond Brady, Indianapolis, IN

Cass Bruneau, Sequim, WA

Rafael Castro, Burlington, MA

Brad Cavitt, Clackamas, OR

Cheryl Christian, Olympia, WA

Greg Colzani, Vancouver, WA

Richard Conte, Bellevue, WA

William Dean, Pelham, NY

Michael DeSafey, Roseville, CA

Deborah Dickson, Sumner, WA

Chris Diener, Fort Worth, TX

Gerald East, Bainbridge Island, WA

Alessandra Eliseo, Jandira-SP, Brazil

Jon Felton, Puyallup, WA

Ignacio Garcia, Grande Cache, AB,
Canada

Chuck Gardner, Sacramento, CA

Evan Garich, Portland, OR

Cindy Godel, Phoenix, AZ

www.miningengineeringmagazine.com

James Goudie, Farmington, MI

Craig Haley, Ontario, CA

Devin Harmia, Bellevue, WA

Chris Hebert, Porter Ranch, CA
Steve Heist, Olympia, WA

Cary Hirner, Kansas City, MO
Roger Ilsley, Topanga, CA

Frank Jenkins, Vienna, VA

Bruce Johnson, Salem, OR

Scott Johnston, Regina, SK, Canada
Gary Jones, Fort Wayne, IN

Maurice Jones, Aylesbury, England
Philip Kassouf, Walton Hills, OH
Galen Klein, Walnut Creek, CA
Martin Knights, Surrey, England
Doug Krebs, Fort Wayne, IN
Sebastian Kumpfmueller, Herndon, VA
Simon Law, Douglas, QLD, Australia
Patrick Liu, Gold River, CA

Robert Masbaum Jr., Indianapolis, IN
Jon Henri Mayer, New York, NY
Gary McClellan, Portland, OR
David McMahon, Larchmont, NY
Daniel Meyer, Lake Forest, IL
Tennyson Muindi, Boston, MA
Bruce Novakovich, Salem, OR

Patricia Oka, Vancouver, BC, Canada
Johnny Pappas, Kershaw, SC

Michael Pearce, Irvine, CA

Wayne Porter, Bellevue, WA

Mike Rigsby, Seattle, WA

Matt Roberts, Clackamas, OR

Phil Roppo, Portland, OR

Thomas Saczynski, Littleton, CO
Arash Sayyar, Cypress, CA

Jim Schettler, Bellevue, WA

James Schick, Salem, OR

Thomas Schwind, San Franscisco, CA
Joseph Sesil, Broomfield, CO

Mina Shinouda, Lynnwood, WA
Steve Skelhorn, Toronto, ON, Canada
Matthew Stone, Kansas City, MO
Jeffrey Swanstrom, Salem, OR

Matt Swinton, Omaha, NE

Natasha Taylor, Brooklyn, NY

Glen Thommen, Salem, OR

Luis Tisnes, Costa Mesa, CA
Matthew Trone, Peoria, IL

David Tsztoo, San Francisco, CA
Zephaniah Varley, Antioch, CA
Steven Wright, Indianapolis, IN
Xiaomin You, Austin, TX M
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Obituaries

Tom Everett Hearon

An appreciation by his friends at Magma Copper

om Everett Hearon died peacefully at his home in

Oracle, AZ on June 5,2010. He was a long-time SME
member and executive with Magma Copper.

Hearon was born in Oklahoma in September 1929.
His early years were remarkable. On by the death of his
parents, he was sent to an orphanage in Oklahoma at age
eight. By the time he was 13, he was on his own. He fudged
about his age and joined the U.S. Army at 16. He served in
the 82nd Airborne Division. Following his army service, he
graduated from the Texas College of Mines (now the Uni-
versity of Texas at El Paso) in 1954 with a degree in mining
engineering. He joined SME in 1952 and was a member of
the Legion of Honor.

Hearon’s first job was as a junior mine engineer at Cli-

Walter Andrew Paroni Jr.

Walter Andrew Paroni Jr. died at home in Post Falls, ID
on June 3,2010. He was born Dec. 5, 1921 in Berkeley,
CA to Walter and Dorthea (Roust) Paroni.

He worked with his uncle and cousin during the sum-
mers of 1937 and 1938 on mining claims near Eureka, NV
and decided that mining was the career for him. At 19, he

headed to Alaska to work

Necr()Iogy at his grandparents’ hy-
date name and c|ty draulic gOld Operation
elected above the Arctic Circle.
During World War 11, he
1947  H.W.Ahrenholz ** served in the U.S. Army-
Buffalo Grove, IL Air Force, mainly as a me-
chanic on B-17 and B-25
1958  Douglas R. Gook airplanes.
Reno, NV In 1950, Paroni re-
1952 Thomas R. Fuller ** ceived a B.S. in mining en-
Tulare, CA gineering from the Hearst
1938  Martin K. Hannifan ** %Ch-OOI of Mings ot the
niversity of California-
Tucson, AZ Berkeley. After gradu-
1952 Tom E. Hearon ** ation, he went to work
Oracle, AZ at the Bingham Canyon
1947  John S. Holland ** Open:pil copper mine
near Salt Lake City, UT.
Denver, CO He then worked for the
1978  Roger B. Humberger California Transportation
Pocatello, ID Department designing
. the foundations for the
1962  Roberto F. Limon Richmond-San Rafael
El Paso, TX Bridge for several years.
1953  Walter A. Paroni ** He joined Eureka Corp.
Post Falls, ID in 1952 working on min-
. . ing projects near Bishop
974  Philip C. Walsh CA, at Cobalt, ID and
Peapack, NJ at the Ruby Hill Mine
** | egion of Honor M near Eureka. He married
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max Molybdenum. He joined San Manuel Copper in the
mid-1950s, which later became Magma Copper, and served
as an underground laborer, mine shift boss, mine engineer,
chief plant engineer and assistant general manager. He re-
tired in 1989 as vice president and general manager,

During his management years, Hearon was a key figure
in the development and nurturing of the Magma-San Man-
uel operation into the world-class mining-smelting-refining
complex that it became.

Hearon is survived by his wife of 57 years, Mary Ann;
sons, Mark and Tom Jr., daughters, Julia and Carol; 13
grandchildren, nine great-grandchildren and a host of
friends in southern Arizona and in the hard rock mining
industry. He will be missed by all who knew him.

Genevieve Swick in 1954. When Ruby Hill ceased opera-
tions, Paroni and the family moved to the California bay area
where he worked in the water treatment business. After sev-
eral years, he decided to return to mining and took a job with
Hecla Mining, moving to the Silver Valley of northern Idaho.
During his career, he often served as a mentor for younger
mining engineers and engineering students. He retired from
Hecla in 1986. He and his wife moved to Post Falls, CA in
2004 after living in Wallace, ID for 36 years.

Paroni was a Legion of Honor member of SME; a 56-
year member and past master of the Eureka Masonic Lodge
#16; member and past patron of Shoshone Chapter #10, East-
ern Star in Wallace and a member of the York Rite Bodies of
Elko, the Kerak Shrine Temple in Reno, NV and the Wallace
Elks Lodge #331. He was active in the Lions Club while liv-
ing in Nevada.

He enjoyed camping with his family, doing woodwork
and carpentry, working as a mechanic and working in the
garden. He was an avid golfer and spent many hours on his
computer. He is survived by Genevieve, his wife of 55 years;
his daughter, Andrea Storjohann, and a sister. ll

Personal News
(continued from page 70)

Economic Development and the Pittsburgh Coal Mining
Institute.

Stillwater Mining has appointed JOHN STARK as execu-
tive vice president and chief commercial officer. He will be
responsible for the company’s recycling business and the
metallurgical complex in Columbus, MT. GREG ROSET
(SME), who has been general manager of the company’s
smelter operations for nine years, will report to Stark. He
will direct the operation of the new recycling plant. DAVE
SCHUCK, general manager of base-metal refinery opera-
tions and the assay laboratory, will also report to Stark. H

www.miningengineeringmagazine.com
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THE MINERALS INSTITUTE

o

The Southern Afrcan Insttteof Mining and Metalurgy

T McGill

COSMO Lab
Mining Engineering

For registration and
information
please contact:

Deborah Frankland
Dept. of Mining and
Materials Engineering
McGill University
Montreal, Quebec

Email:

admcrc.mining@mcgill.ca

Phone: (514) 398-4755,

ext. 089638
Fax: (514) 398-7099

2010 PRroressioNAL DEVELOPMENT
SEMINAR SERIES

Upcoming 2011 Seminars

New - Certification in ore reserve risk and mine planning
optimization. Starts May 2011, Montreal Canada.
Roussos Dimitrakopoulos, McGill University

For more details please visit- www.mcgill.ca/conted/prodep/ore/
Theory and practice of sampling particulate materials - Part 1

QA-QC, mine, and project audits - Part 2
Dominique Frangois-Bongarcon, AGORATEK, USA

Strategic risk management in mine design: From life-of-mine to
global optimization

Roussos Dimitrakopoulos, McGill University, Canada; Gelson Batista, AMEC,
Canada; and Gerald Whittle, Whittle Consulting Australia.

An introduction to cutoff grade estimation: Theory and practice
in open pit and underground mines
Jean-Michel Rendu, Executive Consultant, Snowden, Australia

Geostaistical mineral resource/ore reserve estimation and
meeting the new regulatory environment: Step by step from
sampling to grade control

Michel Dagbert, Geostat Systems Int, Canada; Jean-Michel Rendu, Consultant, USA;
and Roussos Dimitrakopoulos, McGill Unlver5|ty, Canada
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Platinum Group Metals Yearbook 2010
2010, published by Euromoney Books and the Metal Bulletin, 30 Broad St., I

37th Flr., New York, NY 10004 USA, phone 212-785-8320, fax 212-785-8325, EUROMONEY BOOKS METAL BULLETIN
e-mail info@cpmgroup.com, website www.cpmgroup.com, $150, available in —e
printed and PDF format. 'HE ¢
A combination of constrained supplies, rising fabrication demand and in-
creased investor interest in the platinum group metals has driven prices sharply ;
higher over the past several quarters. This is also expected to drive the prices PI L ATIN[-H\E[
of these metals higher in the near future and is the primary theme of the CPM T NT T T )
Platinum Group Metals Yearbook 2010. (IRO L l
South Africa, the largest producer of platinum in the world, is confronted Tl AT O
with certain resource constraints that are not expected to be resolved in the near B’IE T AL b
future. The constraints are expected to inhibit the supply from South Africa, no / =
matter how high metals priceIs) rise. Strength in jewelrr)f/) demand was offset by XE ;\R BO()K

weakness in demand from the auto catalyst sector.

In the case of platinum, investment demand played an extremely important
role in pushing the price of palladium higher. Investment demand in exchange
traded funds (ETF) rose significantly in 2009, with metal held in ETFs reaching
37.3 t (1.2 million 0z) on Dec. 31,2009. This was a net addition of 15.7 t (506,560
oz) more than 2008. Net additions to palladium ETF holdings in the first 24
weeks of 2010 already have exceeded net additions last year. Rhodium prices
recovered in a similar fashion to platinum and palladium prices.

Analyzing the Major Mines of the World

2010, published by Aruvian R’search, Research and legislation. Gold, base metals, diamonds and platinum-
Markets, Guinness Center, Taylors Lane, Dublin 8, Ireland,  group elements are the more important commodities
fax 646-607-1907, e-mail help@researchandmarkets.net, explored for and developed globally.
website www.researchandmarkets.com/reports/548751, 360 Aruvian’s R’search brings in-depth coverage to 100
PP, hard copy €963 plus shipping, also available as a CD major mines of the world in the research report Analyzing
ROM and as a PDF. the Major Mines of the World. The extensive report covers
Traditional mining countries, such as the United States, ~ comprehensive profiles of the mines, including production
Canada, Australia, South Africa and Chile, still dominate data, location data and geographic data. Commodities

the global mining scene. But exploration and development  such as copper, gold, iron, diamonds, platinum and coal are
funding has changed over the past few years, with emphasis ~ among some of the mines profiled in the report. The report
shifting to areas that have been poorly explored or have also includes a brief profile of the global mining industry
had poor access for reasons of politics, infrastructure or and the environmental legacy of the mining industry.

Ultrafine Cement in Pressure Grouting

2010, by Raymond W. Henn, Ph.D. P.G. and Nathan C. Soule, P.E. P.G., pub-
lished by the American Society of Civil Engineers Press, Book Orders, P.O. Box

79404, Baltimore, MD 21279, phone 1-800-548-2723 (U.S. customers) or 703-295- Ultrafine Cement
6300 (international customers), fax 703-295-6211, e-mail pubsful@asce.org, web- : .
site www.asce.org, ISBN 9780784410271, 82 pp., $65 soft cover. 1n Presre Groulng

Ultrafine Cement in Pressure Grouting presents the technical and practical
information required by engineers to plan and implement grouting programs
that are cost effective and technically sound. As a key component of modern
grouting programs, ultrafine cement is an ideal solution for geotechnical
engineers and construction contractors who are grappling with the challenges of
managing costs, while developing sites that may be less than ideal. Increasingly,
the virtues of ultrafine cement led engineers and contractors to use it rather than
the less expensive portland cements.

The authors concisely define ultrafine cement, describe its engineering
properties and explain its manufacture, packaging and storage. Mixing
and pumping procedures and quality control issues are covered, as well as
recommendations for specifying ultrafine cement in contracts. An appendix et i i A ASCE
offers 16 brief project descriptions. M s
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New Products

Atlas Copco boomer works
in narrow veins

he new Atlas Copco Boomer T1D face drilling rig

builds upon the proven features of the Boomer 104 in
narrow vein applications. The T1D has improved productiv-
ity, more strength and more options, and the hydraulically
controlled rig has a tight turning radius. With the enclosed
cabin option, it stands 13 m (43 ft) wide and 27.2 m (89.2
ft) high. It comes standard with a COP 1838ME rock drill,
which has a high penetration rate and excellent drill steel
economy because of its double dampening. An optional
long-hole feed kit is available, suitable for face drilling and
long-hole drilling.

The Boomer T1D features easy access to all service
points for faster diagnosis and repair. The standard protec-
tive roof and the optional enclosed cabin are approved by
OSHA's “falling-object, protective structures” guidelines.
The ergonomic design of the operator compartment makes
this a safe, comfortable and productive machine to operate.
It is equipped with improved LED tramming lights that
provide better visibility with lower power consumption and
HID (Xenon) work lights that provide better visibility and
are less sensitive to water splash.

www.atlascopco.us

The Boomer T1D is available in Australia, Canada and the United
States. It will be available worldwide in early 2011.

Krombach ball valves
are made for mining

rane ChemPharma Flow Solu-

tions has introduced a line of
Krombach metal seated ball valves
(MSBV) designed for specialty chem-
ical and mining applications.

Featuring a two-piece design with a
flange connection, the ball and seat are
machined to such precise tolerances
that ball and seat lapping does not
have to be performed individually for
each valve. This makes the ball and
seat freely interchangeable, if equal
in nominal size.

Its trunnion-mounted
ball design offers a
polygon
stem-to-ball &
connection,
which reduces
stress and -}
ensures
optimal torque -
transmission. An
additional feature is its self-cleaning
system, which removes excess
particles, minimizes leakage and
extends product life.

Other key options include a
fire-safe design body gasket and
a removable hand lever. Crane
ChemPharma’s Natural Resource
segment serves the mining and
minerals, desalination and oil
sands markets. These markets have
applications with highly corrosive
media. The Krombach brand is
well known for its range of special
designs for demanding applications.

e
]

Coatings with a
higher content of
chrome/cobalt are
more effective in
acidic applications
(pH-value 0-7).
Coatings based
on nickel are used
with alkaline fluids
(pH-value 7-14).

www.cranechempharma.com

Eriez Orange Reports offer industry-specific solutions

Eriez, a world authority in advanced technology for
magnetic, vibratory and inspection applications, has
introduced Orange Reports. The reports are concise case
studies presented in the form of one-page, PDF documents.
The reports are useful to those involved in separation,
material beneficiation, detection, conveying, lifting,
positioning, holding, feeding or detection.

Each report features a problem an Eriez customer has

82 sepTEMBER2010 M Minming engineering

encountered, the solution they found with Eriez equipment
and the result. The Orange Reports offer an opportunity to
learn from others’ experiences. Eriez created the reports to
help users stay up-to-date on the latest solutions available
for those facing processing challenges. Orange Reports can
be downloaded for free from Eriez’ website.

http://en-us.eriez.com/products/orangereportcasestudies

www.miningengineeringmagazine.com



Matec water-recovery
system eliminates
settlement ponds

he Matec pondless washing system features a water

recycling, decanter-style water clarifier to reclaim and
recycle dirty water from the washing of aggregates. It also
has a proprietary, high-pressure filter press that eliminates
settlement ponds at mines, quarries and concrete produc-
ers. This system provides the opportunity to wash aggre-
gates where settlement ponds and washing are prohibited.
It can cut operating costs for those who wash and have to
deal with water pollution and settlement pond headaches.

The Matec line of water treatment equipment cleans
and recovers up to 90 percent of the wash water and elimi-
nates settlement ponds at aggregates facilities. Wash water
and settlement
pond problems
can include
zoning, environ-
. ment, fines, wa-
ter restrictions,
high pumping
costs and and
pond mainte-
. nance, including
. excavator and
« dragline issues.

) The Matec

System overcomes these problems using an HPT high-
pressure filter press and the decanter-style clarifier. The
system essentially has no moving parts. The end result is a
super-dry dirt cake of more than 80 percent solids. It can
easily be stockpiled and sold for landfill cover or other
purposes.

http://www.matecamerica.com

Pacific Crest makes transformers
for underground and openpit mines

acific Crest Transformers (PCT) is a manufacturer of liquid-filled distribu-
tion transformers. The company offers cost and energy-efficient station and

L]
New Products

Magnetek introduces
M-force drives for
mining applications
Magnetek, a manufacturer
of severe-duty mining
variable frequency drives, has
introduced its new M-Force
240/480/575 volt, general pur-
pose, ac variable frequency
drives for mining applications.
The rugged and reliable drive is
designed for a variety of pumps,
fans and conveyors. Its dual
ratings, normal and heavy duty,
offer an economical match of
overload capacity and starting
torque. The drive also provides
the right fit to power require-
ments with 208/240 and 480
volt ratings, built-in BUS choke
above 30 hp, 12-pulse capability

above 30 hp, common BUS  yagnetek’s patented high-slip

capability and regeneration  praging eliminates the need for
options. The M-Force 240/480 - yynamic braking resistors for

cpntrol can hapdle conven- high-inertia loads.

tional applications from

simple variable torque pumping to sophisticated networked
materials handling. The M-Force 575 control produces an
output of adjustable voltage and frequency to control the
speed of a squirrel-cage induction motor. This drive address-
es the higher 575 volt requirements of some mines. Its design
provides low motor noise and high starting torque. The drive
provides three modes of control and speed accuracy to suit
application requirements.

www.magnetekmining.com

substation transformers for mining applications that feature a greater overload
capability and high thermal resistivity. PCT station transformers can be used in
openpit and underground applications that range from auxiliary lighting loads
to power for cranes, draglines, conveyor belts and dedicated variable speed drive
applications. The liquid-filled, station-type transformers are available in ratings
from 75 to 15000 kVA. Compact in size, the station-type transformers occupy

a minimum amount of space, are skid-mounted and are specially designed to
operate on a tilt. Customized designs are available for new applications and the
replacement of existing transformers. H

R

PCT custom built transformers are
constructed to withstand rough

www.pacificcresttrans.com ground and a corrosive atmosphere.
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Coming Events

Upcoming SME Events

Dreyer Conference

October 10-12, 2010

Westin Chicago River North Hotel
Chicago, IL, USA

International Conference
on Hoisting and Haulage
September 12-15, 2010
Mirage Hotel

Las Vegas, NV, USA

For Additional Information, Contact: Meetings Dept., SME
Phone 800-763-3132 ¢ 303-948-4200 e Fax: 303-979-3461 ¢ E-mail: sme@smenet.org ® www.smenet.org

Arizona Conference
December 5-6, 2010

Hilton El Conquistador Resort
Tucson, AZ, USA

September 2010

11-15 * Review Gourse for the Professional Licensure of
Mining/Mineral Processing Engineers

Grand Hyatt Hotel, Denver, CO USA

Phone: 303-948-4200

E-mail: sme@smenet.org

www.smenet.org

15-17 ¢ Mining World Central Asia

Atakent Exhibition Center, 42 Timiryasev Str., Alimaty, Kazakhstan
Phone: +440 20 7596 5186 ¢ Fax: +440 20 7596 5096

E-mail: anna.aleinikova@ite-exhibitions.com
www.miningworld.kz/en/contacts/index.html#top

16-17 ¢ Argus Petroleum Coke Summit Americas
Houstonian Hotel, Houston, TX USA

Phone: 202-349-2893 e Fax: 202-349-2899

E-mail: uscokesummit@argusmedia.com
www.argusmedia.com

19-22 » National Association of Abandoned Mine Land
Programs 32nd Annual Conference

Hilton Scranton and Conference Center

100 Adams Ave. Scranton, PA USA

Phone: 570-826-5486 ® Fax: 570-826-2441

E-mail: questions@naamlp2010.com
www.naamlp2010.com

20-22 » SPE Annual Technical Conference and Exhibition
Firenze Fiera Congress and Exhibition Center, Florence, Italy
Phone: +39 055 33611 ¢ Fax: +39 055 3033895

E-mail: registrationATCE2010@newtours.it
www.spe.org/atce/2010

25-26 * Toronto Resource Investment Conference
Metro Toronto Convention Center, Toronto, ON, Canada
Phone: 604-687-4151 e Fax: 604-687-4726

E-mail: hfitch@cambridgehouse.ca
www.cambridgehouse.ca

28-29 » 2010 SME/PCMIA Annual Joint Meeting
Hilton Garden Inn-Southpointe, Canonsburg, PA USA
Phone: 412-835-7387

E-mail: mary412d@comcast.net

30-0ct. 2 » West Virginia Coal Mining Institute Fall Meeting
The Greenbriar, White Sulphur Springs, WV USA

Phone: 304-293-4124 ¢ Fax: 304-293-5708

E-mail: royce.watts@mail.wvu.edu

84 sepTEMBER2010 M Minming engineering

October 2010

2-5 * SEG 2010 Conference

Keystone Resort, Keystone, CO USA

Phone: 720-981-7882, ext. 210 * Fax: 720-981-7874
E-mail: christinehorrigan@segweb.org
www.segweb.org

3-5 e Titanium 2010

Gaylord Palms Resort and Convention Center
6000 W. Osceola Pkwy., Kissimmee, FL USA
Phone: 303-404-2221e Fax: 303-404-9111
E-mail: conference@titanium.org
www.titanium.org

4-8 ¢ Electra Mining Africa 2010

MTN Expo Center, NASREC, Johannesburg, South Africa
Phone: +011 468 2451 e Fax: +086 689 9160

E-mail: prpartnr@yebo.co.za

www.electramining.co.za

10-16  Geology, Mineralogy and Genesis of Precambrian
Iron Formations Workshop

University of Minnesota-Duluth, Duluth, MN USA

Phone 218-726-6582 ¢ Fax: 218-720-4329

E-mail: prc@d.umn.edu
www.d.umn.edu/prc/workshops/F10workshop

26-27 » Fluorspar ‘10

InterContinental Presidente Hotel, Mexico City, Mexico
Phone: +440 20 7779 7999 ¢ Fax: +440 20 7779 8294
E-mail: mktg@indmin.com

www.indmin.comevents

November 2010

1-4 « 2010 Arizona Hydrological Society Symposium
Westin LaPaloma, Tucson, AZ USA

Phone: 480-270-4937

E-mail: azhydrosco.web@gmail.com
www.azhydrosoc.org/index.html

22-25 » Quebec Exploration 2010, Creating Collective Wealth
Fairmont Chateau Frontenac Hotel, Quebec, PQ, Canada

Phone: 418-627-6392, fax 418-643-2816

E-mail: info@quebecexploration.qc.ca
www.quebecexploration.qc.ca

23-26 * Mine Closure 2010

Sheraton Miramar Hotel and Convention Center, Vina del Mar, Chile
Phone: +56-2 652 1519

E-mail: mc@mineclosure2010.com

www.mineclosure2010.com M

www.miningengineeringmagazine.com
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THE BEST IN MINING PRODUCTS AND SERVICES

BETE Fog Nozzle, Inc.

Manufacturers of spray nozzles for fire
protection, conveyor and truck washing
and dust control.

Email: sales@bete.com www.bete.com

Call & Nicholas, Inc.

2475 No. Coyote Drive, Tucson, AZ 85745
Email: cni@cnitucson.com
www.cnitucson.com

Cognis Corporation

Mining Chemicals Technology

Solvent Extraction Reagents

2430 N Huachuca Drive, Tucson, AZ 85745
WWW.coghnis.com

Dawson Metallurgical

Laboratories, Inc.

an FLSmidth Company

Minerals processing testing & consulting
Telephone: (801) 596-0430

Email: SLCDawsonLabs@FLSmidth.com
www.flsmidthminerals.com/dawson

dnh search - Headhunters

P.O. Box 277, Cambria, CA 93428
Telephone: (805) 203-5878

Fax: (805) 203-5887
dhanak@dnhsearch.com
www.dnhsearch.com

Downer EDI Mining -

Mineral Technologies

Leaders in fine mineral gravity separation
with Reichert spirals. Reading magnetic
separators & Kelsey Centrifugal Jig.
Telephone (fax): (904) 827-1694 (1695)
E-mail: pbarkermdmtusa@aol.com
www.mineraltechnologies.com.au

EarthRes Group, Inc.

Mining engineers and professional
geologists, Mine exploration, permitting,
planning and design, Hydrogeologic
studies and compliance assistance
www.earthres.com

FLSmidth

Your one source for the world’s largest
installed base of original equipment
including: Crushing, Grinding, Classifying,
Flotation, Thickening, Clarifying, Filtration,
Pyroprocessing, Material Handling, Parts
& Service.

Telephone: (801) 526-2000 or (610) 264-6900
www.flsmidthminerals.com

www.miningengineeringmagazine.com

FMC Technologies/

Material Handling Solutions

Syntron® and Link-Belt Material Handling
Equipment. Tupelo, MS

Telephone: (800) 356-4898
www.fmctechnologies.com/materialhandling

GIW Industries, Inc.

“The Experts in Slurry Pump Design”
5000 Wrightsboro Road,

Grovetown, GA 30813

Telephone: (706) 863-1011
www.giwindustries.com

Hitachi Construction

and Mining Products

Hitachi hydraulic excavators and haul
trucks have built an excellent reputation
for high productivity, low maintenance
costs, and long-life reliability.
www.hitachimining.com

ITT Water & WasteWater USA -

Flygt Products

Pumps, mixers, monitoring and control
products, pre-engineered, self-cleaning
fiberglass pump stations.

1000 Bridgeport Ave., Suite 402, Shelton, CT
Telephone: (203) 712-8999
www.flygtus.com

J. H. Fletcher & Co.

Roof drills, long hole drills, mobile roof
supports, prime movers, scalers, jumbos
and other specialized underground mining
equipment.

Telephone: (304) 525-7811
www.jhfletcher.com

Luff Industries Ltd. - Canada
Manufacturer of quality conveyor
components. Idlers, Pulleys, Impact
Beds, Accessories. The most dependable
conveyor products available!

Toll-Free: 1-888-349-LUFF (5833)
www.luffindustries.com

Marshall Miller & Associates, Inc.
International Engineering Consultants
ENERGY / ENVIRONMENTAL /
ENGINEERING / CARBON

Locations in KS, KY, LA, NC, PA, TN, VA,
WV Telephone: 276.322.5467

Email: corp@mmal.com www.mmai.com

Naylor Pipe Company

Manufacturers of Spiralweld Steel Pipe and
Fittings 4” to 102”, #14ga. to 1/2” wall.
Telephone: (773) 721-9400

Fax: (773) 721-9494

www.naylorpipe.com

Post Mixing Optimization

and Solutions

Mixing Consulting; Audit, Optimize, Design
Mixers, Copper & Nickel SX, Solvent
Extraction, Biooxidation, Gold CIP/CIL,
Agitated Leaching, and Autoclaves
www.postmixing.com

Prep Tech, Inc.

Cyclones, spirals, flotation, filter press,
magnetic separators 4412 Rt. 66,
Apollo, PA 15613

Telephone: (888) 447-7737
www.preptech.com

Richwood

Conveyor Belt Cleaners, Load Zone
Protection, Material Containment, Pulley
Lagging, and Wear Liners.

Rely on Richwood

Toll Free: (800) 237-6951
www.richwood.com

Schaeffler Group USA, Inc.

E1 spherical roller bearings, split
spherical roller bearings, TAC11, seals,
dragline, shovel and motorized wheel
bearings.  www.fag.com

Skelly and Loy, Inc.

MINING ENGINEERS AND
ENVIRONMENTAL CONSULTANTS

449 Eisenhower Boulevard, Suite 300
Harrisburg, PA 17111

Telephone: (800) 892-6532 or (717) 232-0593
www.skellyloy.com

TESSCO Technologies

TESSCO is a value-added supplier of
MSHA-approved products for wireless
two-way communication from leaky cable,
antennas, broadband wireless radios,
power supplies and custom enclosures.
www.tessco.com

Vibra-Tech/GeoSonics

Blast Consulting & Seismograph
Manufacturing

Allied Companies with 80 years
experience.

Telephone: (800) 992-9395 / (800) 233-6181
WWW.geosonics.com
www.vibra-tech-inc.com
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Mineral Technologies
Equipment Development Engineer

Mineral Technologies is a subsidiary of Downer EDI, an
ASX-100 listed company. We are a recognized leader in
mineral separation solutions and specialize in the design

and supply of a wide range of equipment, testing, design

and engineering services for our customers worldwide.
AN N UAL M EETI NGS Our R&D Department has a vacancy for an Equipment

Develoment Engineer. Based on the Gold Coast in

Queensland, Australia, this position requires leadership

and execution of ongoing design and development pro-
I grams focusing on magnetic and electrostatic physical

mineral separation equipment.

February 27 - March 2, 2011 Requirements

e Good working knowledge of magnetic and
SEATTLE, WASHINGTON W=
I e Experience in mechanical equipment design - mineral
processing equipment preferred
February 19 - 22, 201 2 « Ability to successfully lead development programs

i, P T To Apply
For Exhibitor Information: exhibits @smenet.org ¢ Email your resume to jo.mckay@downeredimining.com

For Sponsorship Information: meetings @smenet.org ® Contact out si Hegional HManager BIF Weldon

For Advertising Information: mcginnis@smenet.org * Visit hitp://www.mineraltechnologies.com.au

THE UNIVERSITY
OF ARIZONA

FACULTY POSITION
MINING AND GEOLOGICAL ENGINEERING (MGE)

The Department of Mining and Geological Engineering is seeking outstanding candidates for a tenure-eligible faculty
position with a focus in mining engineering. The position is eligible for faculty appointment at the assistant through full
professor level depending on qualifications. The successful candidate will contribute directly to the teaching, research
and service missions of MGE. We seek applicants that have excellent research and communication skills, are able to
cultivate industrial partners in research and teaching activities, and can collaborate with other science, engineering,
health, or business disciplines. Salary is commensurate with faculty rank and experience. The successful candidate
will be responsible for teaching an introductory mining methods class, senior/graduate level courses in mine valuation
and surface / underground mine design and planning. Entrepreneurial activities stemming from research results are
supported.

MGE in partnership with the Dept. of Geosciences and the College of Public Health have recently received a $17.7M
award to fund the Lowell Institute for Mineral Resources (IMR) with funding from 15 industry partners and Science
Foundation Arizona.

Interested candidates are to inquire further by contacting Sean Dessureault, the search chair (sdessure@email.arizona.
edu, 520-621-2359). The selection process is already underway and applications would be reviewed quickly. Applica-
tions are submitted through http://www.uacareertrack.com/, searching postings under job number 44130 to the only
result being “Assistant, Associate, or Full Professor”, then apply for this posting. The University of Arizona is an EEO/
AA Employer — M/W/D/V.

\ J
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When you need
; a quality building
Z Sustai able S fast, ClearSpan is
ustain the choice.
Design-Build Bri:ﬂings
. i t
Solutions 50 wide,

Low in cost per
square foot.

Natural daytime
lighting.

Easy to relocate.

Call one of our ClearSpan™ Speclallsts at 1.866.643.1010 or visit

us at www.ClearSpan.com. Please mention code (ST1025. papgabis.

ENVIRONMENTAL TECHNOLOGIES INC.

Water Treatment Specialists

Comply with regulations
Reduce environmental liabilities
Lower life cycle costs

1.800.537.3073 www.bioteqwater.com

THE UNIVERSITY OF

ARIZONA.

TUCSON ARIZONA

J. DAVID LOWELL PROFESSIONAL PROGRAM IN MINERAL RESOURCES
FALL 2010 COURSES
Credit or Non-credit e Non-credit Cost: $500

e September 24-25 Introduction to Engineering Contract Law
Introduction to the basics of contract formation, risk allocation and management,
applied to a representative cross section of contract types.

® October 1-2 Modern Corporate Organizations in the Mineral Industry
Introduction to the key issues in setting up and managing effective mining orga-
nizations and will provide insight into the role of boards of directors and senior
management of such companies.

e November 12-13 Basic Concepts in Mineral Economics
Overview of the field of mineral economics, what it holds in common with other
areas of economics, and the special requirements of the mineral resources sector.

For the MEng degree, if you work for a company that has a business presence in Arizona that
employs engineers, you are considered
an Arizona resident and eligible for the resident tuition rate.

Courses available on-site, live via video conference, live and on-demand internet streaming.
Registration form, course syllabi,instructor biographies, and required textbooks can be found at:
http://www.geo.arizona.edu/imr/events/fall.html

The University of Arizona, Tucson

For more information contact
the Lowell Institute for Mineral Resources
520-621-5292 « www.IMR.arizona.edu

pbosco@u .arizona.edu Lowell Institute for Mineral Resources
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GLASSIFIED ADVERTISING WORKS!

mcginnis@smenet.org
303-948-4243

IIA\\

‘JOY. JOY MINING MACHINERY
<7 A Joy Global Inc. Company

As one of Industry Week'’s Top 25 Manufacturers, Joy Mining Machinery
is a global leader in the development, manufacture, distribution and service of
underground mining machinery for the extraction of coal and other bedded materials.
We are currently seeking the following hands-on professional to join our team.

Master Mechanic

You will consult with mine maintenance regarding enhanced preventa-
tive programs and determine machine requirements. You will also oversee
inventory and routine machine inspections, lead quarterly review teams,
and coordinate manufacturing site activities. Assist in the evaluation of
electrical, hydraulic and mechanical failures.

Minimum of an Associates Degree required in Mechanical, Electrical or
Industrial Engineering Technology or equivalent progressive experience
in machine maintenance or diagnostics plus 3-5 years of practical
experience (underground preferred). The successful candidate will
understand Joy mining systems and their application and must possess
strong electrical ability and be able to read and interpret all types of
mechanical, hydraulic and electrical schematics.

Familiarity with Longwall mining systems preferred with practical
experience in maintenance and troubleshooting on mining machinery.
Solid computer skills, strong understanding of software driven electronic
control systems also preferred. In this position, you will be required to live
in the Southwestern, PA/Northern WV panhandle area.

In today’s world economy, you want to work with an organization

that is strong and stable, not only in their fiscal outlook, but also
in their employee culture and career development path. We can

offer that, and more!

For immediate consideration, forward your resume and cover letter
detailing your fit with our requirements via e-mail to: gdcstaffing@joy.com.
Candidates unable to send their resume via email may also send it to:
fax (724) 873-4323 or US Mail Attention H.R. Manager,

2101 W. Pike Street, Houston, PA 15342. (Please refer to ad LCM)

equal opportunity employer

88 serTEMBER2010 M Mining engineering

M OFFICIAL PUBLICATION OF SME

engineering

SUBSCRIPTIONS

$245 non-member

FREE

to SME members

Subscribe
or join today!
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Process this.

MINERALS & METALLURGICAL PROCESSING focuses on process descriptions
containing information on plant operations and research. These papers present
data on new techniques, new solutions to common problems and the application
of conventional methods to new raw material sources. The journal also focuses

on specific unit operations, such as crushing and grinding, flotation, gravity
separation, magnetic separation, leaching and roasting. Presented are new
equipment concepts, equipment selection, theoretical studies and engineering
with emphasis on equipment arrangements, trends, circuit design and concepts.

MINERALS& AN OFFICIAL SME PUBLICATION
METALLURGICAL g
PROCESSING D

o

AN INTERNATIONAL PEER-REVIEWED JOURNAL

A Publication
COMMINUTION - 3
FLOTATION P ALY of the Society

#  GRAVITY SEPARATION
CLASSIFICATION J . % for Mining,
e I L

~ MAGNETIC SEPARATION o
4% RN Ty v Metallurgy, and

_ LEACHING 3 e
BIOTECHNOLOGY ) o s

[ AN Y N e Exploration, Inc.

SOLVENT EXTRACTION B

l__ia;gmR}T.Qil\’fENTAL ISSUES d

|-y COMPUTER TECHNOLOGY &5

 DEWATERING B, s
| ELECTROWINNING & E 4

| FLOCCULATION :
PROCESS CONTROL :
MODELING AND SIMULATION
MINERALOGY

1 CHOOSE YOUR PAYMENT METHOD: 1 YEAR ¢ 4 QUARTERLY ISSUES e PUBLISHED FEB, MAY, AUG, NOV 2010
PREPAYMENT REQUIRED - Please indicate the payment you are enclosing:
1 VISA Q1 MASTER CARD 1 AMERICAN EXPRESS 1 DISCOVER 1 CHECK NO.

z CHOOSE YOUR SUBSCRIPTION TYPE*: 1 SME MEMBER PRINT&ONLINE $119 (1 SME MEMBER ONLINE ONLY $99
1 NONMEMBER PRINT&ONLINE US $149 1 NONMEMBER ONLINE ONLY US $129
0 NONMEMBER PRINT&ONLINE INTL $159 1 NONMEMBER ONLINE ONLY INTL $129
L INSTITUTIONAL/LIBRARY PRINT $599

NAME (please print)

TITLE SME MEMBER NO.

COMPANY

ADDRESS

CITY STATE ZIP/POSTAL CODE COUNTRY
EMAIL

SIGNATURE DATE

CREDIT CARD TYPE: NUMBER EXP

Send this order form and your payment to SME, 8307 Shaffer Parkway, Littleton, CO 80127 or fax your credit card order to 303-973-
3845 or call 800-763-3132 for more information. Allow 4-6 weeks. *Prices include airmail delivery for all international subscribers.

To order, simply mail or fax the form above with your payment or call 800-763-3132
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ALABAMA

GOLORADO

Consultant to the cement,
limestone, alternate fuels & materials,
and industrial minerals industries.

www.goodhorizoncorporation.com

Frank W. Holcomb, P.G.
Gadsden, AL ¢ Ph: 256-490-1887

ON-LINE EXPLORATION
Services, Inc.

* Geological & Mining Consultants
« Complete Services for the Mining Industry
James Adler, CPG Kerry Adler, CPG Kevin Adler, PE

11900 Industry Way, Unit M-10
Anchorage, Alaska 95515

Phone: (907) 345-4815
Fax: (907) 345-1987

ARIZONA

=V SRK Consulting
Engineers and Scientists
ENGINEERING, GEOSCIENCE, & ENVIRONMENTAL SERVICES
MINE EXPLORATION, DEVELOPMENT, OPERATION, & CLOSURE
3275 W. Ina Road, Suite 240, Tucson, AZ 85741 + USA

(520) 544-3688 + Fax (520) 544-9853
38 Offices on 6 Continents + www.srk.com

PRE

MINING, ROCK & CIVIL ENGINEERING « SURVEYING REMOTE
SENSING + MICROPHYSICS + MAPPING + CONSTRUCTION
MATERIALS INSPECTION & TESTING « STRUCTURAL ENGINEERING

4655 North Flowing Wells Road, Tucson, AZ 85705
(520) 690-1669 Fax (520) 690-1769

PHYSICAL RESOURCE
ENGINEERING, INC.

MINERALS ADVISORY GROUP R&D
Research, Development and Testing Services
Martin C. Kuhn, PhD., PE.
Peter J. Crescenzo, PE.
James F. Minno, VP Operations
One W. Wetmore Rd. Phone: (520) 887-7357
Suite #207 Fax: (520) 887-7420
Tucson, AZ 85705 E-mail: office@magintucson.com

GALIFORNIA

TerraMins, Inc.
Consulting Mining/Economic Geologists
Dinah O. Shumway
California Registered Geologist
Doug Shumway
Mining Engineer / Registered Environmental Assessor

12277 Apple Valley Road, #184, AppleValley, CA 92308
760-285-5801 TerraMins.com

90 sePTEMBER2010 M Minming engineering

GROSVENOR ENGINEERING
COMPANY

David E. Krebs, PE.
President
Mining & Geological
Consultants
dkrebs@ix.netcom.com

709 West Littleton Blvd
Suite 206

Littleton, Colorado 80120
Office (303) 798-0181

Magorian Mine Services

Underground Mining Contractor
Experienced ¢ Equipped ¢ Innovative
NV License 46158 ¢ CA License A-723890
www.magmineserv.com

R Squared Incorporated

Environmental and Engineering Services

Strategically Positioned - Technically Prepared

Serving the

Office: 303-832-7664 Mining Industry

Fax: 303-832-7469 www.r2incorporated.com

Grouting Systems

ChemGrout
systems offer
you the widest
selection of
mixers, pumps
and power
options. =

708-354-7112

www.chemgrout.com

Chemrowt

Making grouting profitable for over 45 years

__LOUISIANA
ECRS

Engineered Casting Repair Service, Inc.

Analysis and Repair of Cracked and Eroded
Ball and SAG Mill trunnions

Phone 225-791-8900 « Fax 225-791-8965
email: metalock@eatel.net

You Know It's Cracked - How Do You Fix It?

KENTUGKY

DARCO ENERGY )
MANAGEMENT CORPORATION
(Appraisal of All Mining Assets)

Roger Daugherty, President
Certified Senior Appraiser

Pikeville, Kentucky
606-432-3393
606-794-3234

darco@bellsouth.net

Engineering Affiliate of
METALOCK® CORPORATION

EncineerING CONSULTING SERVICES, INC.
Cvi m EnviRONMENTAL m MINING

www.engrerv ices.com

" Sacrison Engineering

Mine ¢ Geological ¢ Hydrological * Environmental * Maintenance

Construction Management 320 Poplar Drive, Elko, NV 89801-4508
Project Management  Phone: 775-777-7455 « Fax: 775-549-8949
Engineering Cell: 775-.397-268? . rs?lcrison@ frontiemet.net
Www.sacrison-engineering.com
I —

o SERy . o e
1 Carlin Trend Mining
! Supplies & Service

SERHT 369 5th Street, Elko, Nevada 89801

(775) 778-0668 carlintrend @frontiernet.net
Geological Consulting - Claim Staking - Soil Sampling
Mineral Surveys - Mine Hazard Fencing
Geology & Drafting Supplies - AutoCad & GIS
Temporary Employees in all Fields

PENNSYLVANIA

EAVENSON, AUCHMUTY
& GREENWALD
A Professional Corporation
Mining Consultants
Our 90th Year
Three Church Street

Tel 724-942-5894
Fax 724-942-5897

P.O. Box 529
Lawrence, PA 15055

SLIM HOLE LOGGING SPECIALISTS
PALAC COMPLETE LOGGING SUITES
EOPHYSICAL /SURVEYS ... + BH GYROSCOPE

+ HP FLOWMETER  + IMPELLER FM
Craig B. Clemmens P.G. + NUCLEAR + COLOR BH VIDEO
800-653-8119 - INDUCTION « FLUID CONDUCTIVITY
5511 Greensburg Road « THERMAL « RESISTIVITY/S.P.
Apollo, PA 15613 + SONIC « CALIPER
chclemmens@mac.com

E AR.THRES ENVIRONMENTAL

ENGINEERING AND
SCIENCE

ER<E GROUP

Effective Technical Solutions for the Mining Industry

« Beneficial Reuse

« Industrial Minerals Valuation

+ Multi-Site Environmental Management Systems
Groundwater Modeling
Hydrogeologic Investigations
Mining & Mineral Processing Management
Mine Design and Permitting
Dewatering Studies

Pipersville, PA Toll Free (800) 264-4553

www.earthres.com

www.miningengineeringmagazine.com
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LM GOCHIOCO
& ASSOCIATES INC.

Coal & Mining Geophysical Technologies

Detecting and imaging geologic anomalies, old mine works,
abandoned mines & wells, seeps, and other environmental,
exploration, mine safety, & permitting challenges.

* New Business Development
¢ Domestic & International Joint Ventures
* CBM and UCG

(832)647-0867, Fax (281)579-6308  Houston, Texas, USA
Email: geophy6@hotmail.com; Imgochioco@gmail.com
www.geonanotechnology.com

Since 1969

SKELLY Ano LOY
ENGINEERS-CONSULTANTS

Harrisburg, Pittsburgh and State College, PA
Morgantown, WV « Hagerstown, MD
Phone (800) 892-6532 or (717) 232-0593, Fax (717) 232-1799
www.skellyloy.com
“We Serve the Mining Industry Worldwide "

CONTINENTAL PLACER INC.
logic and Envir | Consultants
Brent Tardif, Senior Vice President
2 Winners Circle * Albany, New York 12205
(518) 458-9203 « www.continentalplacer.com
EXPLORATION / EVALUATION + ENVIRONMENTAL PERMITTING + MARKET STUDIES * MINERAL
APPRAISALS + EXPERT TESTIMONY » QUALITY & QUANTITY STUDIES + ACQUISITION DUE
DILIGENCE + COMPUTERIZED MINE PLANNING « TOTAL BUSINESS VALUATIONS

ENGINEERING TO

THE MINING

NI VPP Subsidence

Foundations
Refuse Disposal
Site Development
Slope Stabilization
Ground Improvement

412 856-9440

www.dappolonia.com

Weir Minerals provides Excellent

the best slurry and mine- Minerals
d.ewatermg solutl.ons.for Solutions

virtually any application,

anywhere in the world. m
www.weirminerals.com

GEOLOGICAL - =
DATA SERVICE —— Ny

el

* Resource Management e Property Valuation

* Project Management e Exploration ® Geology

* Data Maintenance ® Mapping
Servicing: ¢ Coal, Trona, Limestone and other minerals
* Coal Methane Specialists
49 East Gordon Avenue 801-288-8919 Phone
Salt Lake City, UT 84107 USA 801-288-8917 Fax
geodrill@burgoyne.com

Partnering with Mentor Consultants to offer PC/Cores, since 1994

Nearly FREE
Stress Relief

BOMNAL A

TECHNOLOGIES : IIIII

Call 1-800-Meta-Lax
Visit Us at
www.Meta-Lax.com

Bonal Technologies’ patented Meta-Lax
process is the Effective Consistent Fast

Professional Services Directory
6250 for One Full Year!

mcginnis@smenet.org
303-948-4243

P.O. Box 10080 * American Canyon, CA 94503
707-553-2772 « sfmicro@earthlink.net

PETROGRAPHY
ORE MICROSCOPY
PROCESS MINERALOGY

Schurer & Fuchs

F.M. LOCOTOS CO., INC.
Mine and Roof Control Products

Complete line of Bolts, Plates, Resin, Mats
Washers, Stratascope, and Specialty ltems
On-site Testing and Evaluation
(412) 257-8730 « Fax (412) 257-8738 « (866) 279-6507
www.fmlocotos.com

ATLAS EQUIPMENT Co.

Sturry Pumps
206-315-2950 » www.atlaseqco.com

The Warman” AH Pumps and parts are inter-changeable
with the Battle Mountain pump Horizontal fully lined
and Vertical Cantilever for harsh abrasive service.

Alternative to Thermal Stress Relief.
Lincoln Contracting
& Equipment

814-629-6641

» Design & engineering services

* Turnkey construction of coal
preparation plants

* Bulk material handling systems

* Unit truck & train loadouts

= Plant automation, evaluation, and
recommendations

= Mine ventilation fans

[ www.lincolncontracting.com|

Harrison Western Construction

www.harrisonwestern.com
800-638-8793

Experience, Integrity, Performance
Mine Development

Underground Mine Construction
Mine Rehab & Repair

yar '{
MANIINT
IRRIGATION. INC.
Irrigation & Liquid Handling Solutions
Phone: 800-246-3685
E-mail: irrigate@schumacherirrigation.com
Website: www.schumacherirrigation.com

Since 1956

Pipe * Hoses ° Fittings

www.miningengineeringmagazine.com
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ABRESIST® Fused Cast

Basalt Linings
for hydraulic & pneumatic

m Wear
resistant
material

m 40-500 mm

internal

diameter

for pipes

& bends

B Hoppers,
chutes &
cyclones

i Abresist C i
([0 abresist trzsszes

Fax: 888-348-0717

E-mail: info@abresist.com

AKalenborn Company

www.abresist.com

Mine Ventilation Services, Inc.

1625 Shaw Avenue, Suite. 103, Clovis, CA 93611
Tel: 559 452 0182 - Fax: 559 452 0184
Web: www.mvsengineering.com

We Specialize in: Software Available from MVS:

+ Mine Ventilation Surveys ~ VnetPC™ 2007

« Computer Modeling VnetPC™ 2007 en Espafiol
for Future Designs and Climsim™
Efficiency & Optimization MineFire™
Studies DuctSim™

+ Software for Mine Full Service
Ventilation & Cooling, Mine ~ DPM Laboratory!
Fire Analysis

+ Ventilation & Software M
Training Programs

+ Diesel Particulate Matter V
(DPM) Analysis & Control S

SME ENDORSED
PROFESSIONAL LIABILITY PROGRAM
GENERAL LIABILITY PROGRAM

v Professional Liability program written and
priced for SME Members.

v Save time and money when you place your
entire insurance package with the Wright
Group

v The Wright Group can individually build an

insurance program to fit your specific
needs.

%("/
WRIGHT GROUP 1nc

& clal Insurance & Sy 9B

CONTACT INFORMATION

Allan Crumbaker
303.228.2205
1.800.322.9773
acrumbaker@twgservices.com

DAWSON METALLURGICAL
LABORATORIES, INC.
An FLSmidth Company
Process Development Testing
Precious Metals « Base Metals * Industrial Minerals

Philip Thompson, Director
2030 North Redwood Road, Suite #70
Salt Lake City, Utah 84116
Phone: 801-596-0430 - Fax: 801-596-0425
email: SLCDawsonLabs@FLSmidth.com

CHAPMAN, WOOD
& GRISWOLD, INC.

Consulting Mining Engineers
and Geologists

Feasibility < Valuations « Worldwide Experience
Metals « Industrial Minerals « Uranium
4015 Carlisle Blvd. N.E., Suite C
Albuquerque, NM 87107+ Ph(505) 883-0220

INTERNATIONAL

30 Years Industrial

Experience  HAVID J. DUNN
Metallurgy/Materials Consulting

Current Passport
French » Spanish

\gea, . MET. ENG. CSM 1959 Fallure Analysis
F;ré?:r";: Material Testing

O Material Selection
Defects DC] Warranty Investigatior
930 Mountain View Drive

Leadville. CO 80461 (719) 486-0838

we Plag Hele%

SAM

CONCEPTS, LLC

Foam-in-place blast hole stemming and decking

e Self-contained, single use system
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The Drift of Things

Steve Kral,
Editor

Chilean rescue
major challenge

here is a remarkable story

unfolding in Chile’s Atacama
Desert. Remarkable in several ways.
To begin with, 33 miners trapped
underground following a cave-in at
the San Jose copper and gold mine
managed to survive for 17 days before
rescuers on the surface were able to
make contact with them (see page 12).

The miners, who had been living
on emergency supplies that were
designed for a couple of days, were
reportedly in reasonably good spirits. That
by itself is remarkable. After 17 days of not
knowing if anyone on the surface even knows
where you are or if you are alive would certainly
dampen anyone’s spirits.

Unfortunately, their ordeal is not over and,
according to Chilean authorities, probably
will not be for up to four months, and that is
if everything goes according to plan with no
complications.

Rescuers will need to drill a new shaft, 66 cm
(26 in.) in diameter, in order to bring the men
to the surface. And, due to the instability of the
mine, it could take through the end of the year
to drill the 700 m (2,300 ft) needed, according to
Jaime Manalich, Chile’s health minister.

The rescue is reminiscent of the Quecreek
Mine rescue in Pennsylvania in 2002, where
several miners were trapped in a cave-in at the
coal operation. Then, rescuers needed to drill
only 74 m (240 ft) to reach the men.

But the rescue attempt at the San Jose Mine
is not impossible. John Urosek was part of the
rescue at Quecreek and is now chief of mine
emergency operations with the U.S. Mine Safety
and Health Administration (MSHA). He told
the BBC News that it is not impossible. “I would
put this at the tough end of things,” he said.

“It’s not mission impossible, but it’s a difficult
mission.”

Rescuers will require a raise drill to reach the
trapped miners. Fortunately, Murray & Roberts,
a South African mining company, has one nearby.
The machine can drill up to 1,100 m (3,600 ft),
depending on rock conditions. So depth is not a
problem.
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However, conditions at the mine will require
drillers to adjust the way they operate the drill.
Under normal circumstances, a narrow pilot
hole would be drilled down to the area where
the miners are trapped. Another larger drill bit
would then be attached from inside the mine and
reamed back to the surface, creating the 66 cm
(26 in.) shaft in which to extract the miners.

That is not the case at San Jose. The collapse
that trapped the miners blocked the access to
their refuge. The drill has be directly above the
exit point and it took several days of surveying to
find that point.

The most delicate part of the operation will
be the breakthrough, Manalich said. “When you
drill a big hole through the roof, you have to be
careful you don’t collapse it,” he said. “The last
few hundred feet or so is very slow going.”

One more difficulty involves the debris
from reaming the pilot hole. It will all fall to
where the miners are located. They may have to
remove that debris, a tough task when a person is
physically fit, but made even more difficult by the
shape the men will be in following four months
trapped underground.

Despite the difficulties that lay ahead, optimism
remains. Chile’s president Sebastian Pinera declared
that the miners would be home by Christmas. And,
as MSHA's Urosek said: “Miners are a pretty tough
breed and, in the end, they are going to get these
people out and these guys will do just fine.”

TBM development,
single bore tunnels

The world’s growing population is straining
the infrastructure of the world’s major cities,
particularly their transportation and utility
lines. The increased use of tunnels to relieve
congestion on the surface is requiring the use
of larger tunnel boring machines (TBM). This
month’s Tunneling & Underground Construction
takes a look at the development of the TBM and
the direction the machine is headed.

Another feature this month discusses the
advantages of building single bore transit tunnels
to house light rail or subway tracks in a stacked
configuration. This concept, as opposed to twin
tunnel systems, allows for significant savings in
construction costs and time, as well as reducing
the effects on the environment. M
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CHAIRMAN’S COLUMN

Thanks to those who made NAT

such a success

n behalf of the Executive
O Committee of the UCA, I

would like to thank all of
you that attended the North Ameri-
can Tunneling (NAT) conference
2010 in Portland, OR, June 20-23,
2010. Mark Ramsey, NAT 2010 con-
ference chairman and his committee
members created a very interesting
and educational conference. The
UCA sold 108 exhibitor spaces and
had 803 registered attendees. Be-
cause of the strong attendance, the
conference was a financial success
for our organization and will enable
us to advance some of our programs
that are critical to the future of our
industry — programs such as our
scholarship program. I would also
like to give a special note of appre-
ciation to the staff at the SME office
in Denver, CO. They worked very
hard to create an event that was well
organized and operated in a seam-
less manner.

A special note of appreciation
from the executive committee to
the various NAT 2010 awardees; Ed
Plotkin for Lifetime Achievement,
Refik Elibay for Person of the Year,
Levent Ozdemir for Educator of the
Year and the Metro Gold Line East
Extension for Project of the Year. I
was chairman of the awards dinner
and it was most interesting to listen
to Plotkin and Elibay as they gave
their acceptance speeches. Both
gentlemen have been involved in
the industry for many years. But the
proverbial “light at the end of the
tunnel” still burns for each of them
as after dedicating their lives to the
tunnel industry they still have a pas-
sion to participate and to transfer
their knowledge to the next genera-
tion. Due to a health problem with
his father, Ozdemir was not able to
give his acceptance speech, but his
efforts in educating students and
industry personnel at the Colorado
School of Mines is nonetheless an
important contribution to our indus-

try. Ray Henn accepted the award
for Ozdemir.

I would also like to extend our
congratulations to all of the people
involved in the planning, design and
construction of the Metro Gold Line
East Extension project. This was a
team effort of dedicated and compe-
tent people. The Gold Line project
has become a model for future proj-
ects to emulate.

There were three full-day short
courses on various subjects appli-
cable to tunnel construction and two
workshops — one in the morning
on obtaining better tunnel industry
specifications and one in the after-
noon on legal issues impacting the
industry. I want to thank the people
who gave up a Sunday and attended
the various sessions and to the
people who took the time to prepare
and conduct the various short cours-
es and workshops. This takes a lot
of time and effort, frequently done
on personal time, to prepare the
material required to conduct such an
event. I worked with Mike Bruen on
the “Creating Better Specifications”
workshop and would like to thank
Mike for his planning and for doing
most of the organizational work.
This is an important industry issue
that was well attended. The discus-
sions were quite lively as we antago-
nized every aspect of the industry to
stimulate debate. Mike and I will be
creating a white paper on this sub-
ject based on the information and
input received during the workshop.
I hope that the other workshop and
short course attendees will continue
on what was gleaned from these
venues as we must educate and ad-
vance as an industry.

From the attendance of NAT
2010, it is clear that our industry is
still quite strong and active in all

Continued on page 18
David R. Klug,
UCA of SME Chairman
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TBM sets world-record pace at Niagara project

ne of the world’s largest tunnel boring machines
O (TBM), a 14.4-m- (47.2-ft-) diameter Robbins

main beam TBM, is setting world records at
Canada’s Niagara Tunnel project.

The TBM had excavated 6.8 km (4.2 miles) of the
10.4-km- (6.5-mile-) long conduit for Canada’s Niagara
Tunnel project in Queenston, Ontario in June. Geologic
conditions have largely determined the project’s ad-
vance, from periodic stoppages to a world-record month
of 467 m (1,535 ft) in July 2009. The advance rate is a
landmark achievement for TBMs in the 14 to 15 m (46
to 49 ft) diameter range, Robbins said in a statement.

“We also raised the tunnel alignment by 45 m (150
ft) to bring the tunnel out of the Queenston shale and
into more competent rock, in order to reduce over-
break,” said Ernst Gschnitzer, project manager for con-
tractor Strabag AG. Much of the tunnel face is now in
whirlpool sandstone and conditions are improving. “We
are happy with the current rock conditions and ground
support system, as we haven’t been short of challenges
in the past.”

Conditions in the tunnel have been variable, with
significant over-break occurring within the first 200 m
(650 ft) of tunneling in Queenston shale. Crews scaled
down the loose rock and adopted a newly redesigned
ground support program consisting of 9-m- (30-ft-) long
grouted spiles, 4-m- (13-ft-) long rock bolts, wire mesh,
steel straps and a layer of shotcrete.

Four different processes are currently being done
from the single tunnel opening. Crews are excavating
the tunnel, performing repairs in sections of overbreak,
laying invert concrete, and conducting arch lining for
the upper two-thirds of the tunnel.

The finished 12.8-m- (42-ft-) diameter tunnel will
be fully lined with 600 mm (24 in.) thick continuously
poured concrete and a polyolefin waterproof membrane
to prevent leakage. The tunnel is being lined behind
the TBM using separate invert and arch lining systems
as well as a membrane laying machine. By May 2010,
invert concreting had reached 4.8 km (3 miles) into the
tunnel, while arch lining had started up recently.

The Niagara Tunnel project was initiated in June
2004 by provincially owned company Ontario Power
Generation. The tunnel is the third headrace under
Niagara Falls, and will add up to 500 m*/sec (17,700 cu
ft/sec) for hydroelectric generation by 2013 — enough
power to service 130,000 Canadian customers

Progess at East Side Access project

The joint venture of Dragados/Judlau completed a
series of short rail tunnels as part of East Side Access
project in New York City. A Robbins main beam TBM was
the first of two machines to finish the rail tunnels below

The Robbins main beam was the first ever TBM initially
assembled at the jobsite using OFTA.

Grand Central Station in Manhattan.

The completion, on June 2, was an important milestone
for the East Side Access project, which was stalled in the
1970s due to lack of funding. Altogether, the Robbins
machine excavated 5.2 km (3.2 miles) of tunnel since
its 2007 launch, averaging 16 m/d (52 ft/day) in the final
month of boring.

A second double shield TBM was preparing to embark
on its third of four tunnels. The short tunnels, four to each
TBM, will ultimately lead to the upper and lower depar-
ture and arrival platforms of two main stations currently
under construction.

The Robbins machine was retracted at the end of each
tunnel heading using specially designed, hydraulic side
and roof supports to move past installed ring beams and
rock bolts. “The bolted cutterhead, in five sections, was
the best possible design for boring multiple tunnels and
retracting back through the ring steel,” said Kerry Clark,
Robbins field service superintendent. The hydraulic exten-
sions, combined with the removable cutterhead pieces,
allowed the entire machine diameter to be reduced from
6.7 m (22 ft) to just 6 m (20 ft).

Crews maintained good advance rates despite dif-
ficult project conditions. At one point, the parallel TBM
excavations were separated by a slim 1.5 m (5 ft) thick
pillar of rock, requiring the Robbins machine to operate
at 45 to 50 percent gripper and thrust pressure. Much of
the drive was also done with a live subway tunnel 1.5 m
(5 ft) overhead. H
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Construction on Port of Miami tunnel begins

( jontstruction work has begun
on the Port of Miami Tunnel
project to prepare the area

for tunneling.

A $45-million Herrenknecht
tunnel boring machine (TBM) that
will be constructed underground
is expected to begin digging in
September, MiamiTodayNews.com
reported.

The tunnel is one of three
transportation megaprojects under
way in South Florida. The others
are the $1.7 billion Miami Inter-
modal Center near Miami Interna-
tional Airport and the $1.8 billion
reconstruction of Interstate 595 in
Broward County.

The tunnel will link the port for
the first time to area expressways
in a bid to speed cargo traffic and

ease traffic congestion in down-
town Miami.

Currently, trucks headed to or
from the port meander through
surface streets just north of down-
town Miami as they make their
way between the seaport and In-
terstates 395 and 95.

The Herrenknecht TBM will
be built during the next year and
shipped in parts to Miami where
it will be reassembled at Watson
Island to begin boring the tunnel
said Christopher Hodgkins, vice
president of Miami Access Tunnel,
the team in charge of designing,
building, financing, operating and
maintaining the port tunnels.

Dirt from the boring will be
shipped elsewhere on barges.

The tunnel entrance will be at

Watson Island on the median of
the MacArthur Causeway, which
connects to Interstate 395.

The project is a public-private
partnership with the Florida De-
partment of Transportation, cov-
ering $457 million; Miami-Dade
County, contributing $402.5 million
and Miami, set to put in $50 mil-
lion.

Herrenknecht is custom design-
ing the machine with Miami’s geol-
ogy in mind and aims to minimize
noise and vibrations, Hodgkins
said.

Once the port tunnels are dug
— completion is expected May 15,
2014 — the machine is to be disas-
sembled, barged out and shipped
back to Germany for Herren-
knecht to use as parts. l
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Politicians choose sides on Alaskan Way viaduct

( jhanging soil conditions, the re-

minder of what can go wrong

at a project just 19 km (12
miles) away, fears of cost overruns
and a clause in the contract has Se-
attle, WA Mayor Mike McGinn rais-
ing caution flags about the proposed
tunnel project that would replace the
Alaskan Way viaduct with a 2.7-km
(1.7-mile) long tunnel.

A clause in state legislation states
that cost overruns from the project
will be paid by “Seattle property
owners who benefit” from the tun-
nel. McGinn, who has spoken often
about cost overruns, said he would
sign off on agreements dealing with
utility access, schedules and other
planning issues that would get the
work done by 2016 if the language
is changed.

P L
"A Name You Can Trust

For more than 125 years, Kiewit has always delivered. We've evolved into one of the largest
and most respected construction and mining organizations in North America. At Kiewit,
we build quality projects safely, on time and on budget; no matter how large or small.

Kiewit Construction Company

The Seattle Times reported that
Washington Gov. Chris Gregoire,

a tunnel supporter was adamant in
saying, “we have no cost overruns
on this project at all, zero.”

The 2.7 km (1.7 miles) long tunnel
will be bored with a Herrenknecht
tunnel boring machine (TBM) with a
17-m (56-ft) diameter cutter face has
been estimated to cost $2 billion.

Two international teams will bid
in October for the six-year contract.
A third team, led by Kiewit Pacific,
dropped out of the bid process.

The budget includes a $415-mil-
lion cushion for risk, contingencies
and inflation. The project also in-
cludes $500 million in surety bonds,
a department of transportation
(DOT) study said.

However, there is still concern.

Kiewit Plaza, Suite E-200, Omaha, NE 68131

(402) 346-8535
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In King County, WA, 19 km (12
miles) northwest of Seattle, soil
conditions similar to those of the
Seattle area where the tunnel will
be built caused a TBM to stall,
delaying the project and creating
massive overruns. Tunnel detractors
have also talked about the problems
at Boston’s Big Dig Project.

Tunnel supporters say the tunnel
is needed to replace the Alaskan
Way viaduct that was built in 1953
and could cause catastrophic harm
if it were to collapse in an earth-
quake.

Each side has recently brought
in their own experts to evaluate the
project.

John Newby, a consultant hired

Continued on page 16

kiewit.com




ROOF MESH
CHANNELS
COMBINATION® BOLTS

' TENSION REBAR
CABLE BOLTS
CABLE TRUSSES
FRICTION-LOK®
INSTAL® BOLTS
STEEL TIES
BEAMS
MINE PROPS
SQUARE SETS
ARCHES
CORRUGATED PIPE
J-LOK™ RESIN

PYTHONT™ = FRICTION-LOK® INSTAL® TORQUE TENSION
InA W G
— g K.

WAEAVWE [[He
JENNMAR

CORPORATE HEADQUARTERS OTHER OFFICE LOCATIONS R
258 KAPPA DRIVE AustraliaeCanadaeChinaeChile
PITTSBURGH, PA 15238

TEL: 412-963-9071 Certified to 1SO 9001:2008
FAX: 412-063-9767 with design ;

www.jennmar.com * Patent Pending




T&MCUN DERGROUND CONSTRUCTION

Four Lovat machines ordered for Eglington Crosstown project

ovat Inc. will build four cus-
Ltom tunnel boring machines

(TBM) that will be put to
work on Toronto’s new Egling-
ton Crosstown Light Rail Transit
(LRT) project that will incorpo-
rate both above and below ground
travel.

Metrolinx, Ontario’s regional
transportation agency for the
Greater Toronto and Hamilton
area, placed the $54 million con-
tract with Lovat.

The Eglinton Crosstown LRT
project aims to take more cars
off the road, improve air quality,
create approximately 46,000 jobs,
reduce travel times and support
a stronger regional transit system
in the greater Toronto area. The

project is estimated to cost $4.6
billion and will be completed by
2020.

About 12 km (7.4 miles) of the
Eglinton LRT will run under-
ground.

Lovat Inc. is also supplying the
Toronto Transit City (TTC) proj-
ects with four other TBMs.

The TTC’s $58 million order for
machines last year will be used
to extend the subway into York
Region.

The same machines could not
be used for both projects because
the tunnel on Eglinton will be
about 6 m (19-ft) wide, compared
with the 5.4-m (18-ft) tunnel on
Spadina.

Light rail vehicles require pan-

tographs (overhead structures)

for their power supply, unlike the
subway, which uses a third rail,
Metrolinx head Rob Prichard said.

The ridership on Eglinton will
be adequately served by light rail
rather than subway, Prichard told
The Toronto Star.

The first of the tunneling ma-
chines, will take about 18 months
to build,

Most of the tunneling will take
place between 2012 and 2014, with
the entire first phase of the line
complete by 2020.

The current Metrolinx plan calls
for all four Transit City projects
and a $1.5-billion express bus lane
system in York Region to be com-
pleted over 10 years. l
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Tunnel boring machine arrives at New York

2nd Avenue Subway project

tunnel boring machine

(TBM) originally built by

The Robbins Company to
dig New York Metro Transit Author-
ity’s (MTA) 63rd Street tunnel in
the late 1970s is back underground
and ready to bore another tunnel in
New York.

The 181-t (200-st) cutterhead
was lowered into the launch box of
the Second Avenue Subway tunnel.
The majority of the parts for the
machine are now in place to begin
mining the western tunnel for the
new two-track line that will reduce
overcrowding and delays on the
Lexington Avenue line and pro-
vide better access to mass transit

for residents of the far east side of
Manhattan. The line is being built
in phases. Mining for the first phase
was scheduled to begin in May.
Construction of Phase I of the
Second Avenue Subway began
in April 2007. When complete in
December 2016, Phase I will serve
213,000 daily riders who are cur-
rently using other subways, buses,
taxis or cars. It will decrease crowd-
ing on the adjacent Lexington
Avenue Line by as much as 13 per-
cent, or 23,500 fewer riders on an
average weekday. It will also reduce
travel times by up to 10 minutes or
more (up to 27 percent) for those
on the far east side or those travel-

CONCRETE SPRAYING

IN TUNNELING

ing from the east side to west mid-
town.

The Second Avenue Subway
TBM was originally manufactured
about 30 years ago and has been
used on at least four other projects.
The machine has been recondi-
tioned and was rebuilt in Newark,
NJ at contractor Schiavone’s yard
where it was assembled, tested and
then disassembled for shipment
to the site. The TBM was most re-
cently used on the Fall River CSO
project in Fall River, MA.

The total length of the TBM plus
the trailing gear that contains the

Continued on page 11
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Continued from page 10

mechanical and electrical equip-
ment that powers the cutterhead
is 137-m- (450-ft-) long. The cut-
terhead has 44 rotating discs and is
the vital piece of the TBM that will
drill and excavate the approximate-
ly 2,300-m- (7,700-ft-) long tunnels.

“The arrival of the TBM at Sec-
ond Avenue is a clear indicator that
the MTA is delivering on a major
expansion project that will have a
dramatic impact on Manhattan’s
East Side, easing overcrowding
within our transit system and serv-
ing as an economic driver for the
region as a whole,” said MTA Capi-
tal Construction President Michael
Horodniceanu.

The launch box, which extends
from just south of 92nd Street to
96th Street along Second Avenue

“The arrival of the TBM at Second Avenue is a clear indicator that the MTA
is delivering on a major expansion project that will have a dramatic impact
on Manhattan’s East Side easing overcrowding within our transit system and
serving as an economic driver for the region as a whole.”

and is approximately 250-m- (815-
ft-) long by an average of 20-m-
(63-ft-) wide and 17-m- (56-ft-)
deep, forms the shell of the new
96th Street Station. This is also
where the machine will be as-
sembled and launched from one of
two starter tunnels in May. Exca-
vation of the launch box began in
June 2009 using a combination of
controlled blasting and mechani-
cal methods. In total, 89,000 m?
(117,000 cu yd) of rock and soil
were removed.
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The Second Avenue Subway will
reduce overcrowding and delays
on the Lexington Avenue line and
provide better access to mass tran-
sit for residents of the far east side
of Manhattan. The line is being
built in phases, with the Phase I of
the Second Avenue Subway pro-
viding service from 96th Street to
63rd Street as an extension of the
Q train, three new ADA -accessible
stations along Second Avenue at
96th, 86th and 72nd Streets, and
new entrances to the existing Lex-
ington Avenue/63 Street Station at
63rd Street and Third Avenue. B
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Caltrans begins tunneling for
the Caldecott fourth bore

unneling on the fourth bore

I of the Caldecott Tunnel be-

gan on Aug. 9 when one of

the world’s largest roadheaders, a

118 t (130 st), 16-m- (54-ft-) long,

4.2-m- (14-ft-) tall machine that was

built in Germany and assembled on

site, began boring on the tunnel to

widen Highway 24 between Orinda,
CA and Oakland, CA.

The $5.2 million project will
ease traffic congestion at the
choke point by adding two free-
way lanes. The roadheader will dig
a 1,032-m- (3,389-ft-) long bore in
the mountain. The project is ex-
pected to be complete in 2013.

Contractor Tutor-Saliba will use
the roadheader to excavate about
two-thirds of the tunnel from the

OUR ASSOCIATES MAKE US .

+Jacobs Assoeztes

Orinda side. A subcontractor with
a smaller roadheader will swing
into action later to dig one-third
of the tunnel from the Oakland
side.

Excavated dirt and rock will
be moved by a conveyor belt into
trucks. The trucks will haul most
of the dirt to San Francisco con-
struction sites on Treasure Island
and Hunters Point, although some
may go to landfills at the Al-
tamont Pass near Livermore.

Any dirt found to have hazard-
ous levels of naturally occurring
or man-made impurities will be
shipped out of the area to hazard-
ous waste landfills, The San Jose
Mercury News reported.

A maximum of 50 truckloads

a day of dirt and rock will be
hauled out of the two sides of the
tunnel, Caltrans said.

Federal economic stimulus
dollars will cover $197.5 million
of the construction cost, while
Contra Costa County sales tax
will pay for $122.8 million. The
rest will come from bridge tolls,
and other state, local and regional
sources. The original Caldecott
Tunnel opened with two bores in
1937. The third bore opened in
1967 nad has since become a ma-
jor point of traffic congestion.

“The new tunnel will reduce
congestion for those living in
the East Bay and put people to

Continued on page 13
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work,” said U.S. Transportation
Secretary Ray LaHood. “This
is what the Recovery Act is all
about.”

The $420 million project re-
lies on $197.5 million from the
Recovery Act, making it the
nation’s second-largest invest-
ment of Recovery Act highway
funds. Of the more than 12,000
highway projects, it is the largest
tunnel excavation funded by the
Recovery Act. The fourth bore
will be the first on the route
since 1964.

SR 24’s existing three tunnels,
which give drivers a total of six
lanes, are inadequate for the
heavy volume of Bay Area traf-
fic each day. The route serves an
estimated 160,000 drivers daily.
When completed in 2013, the new
tunnel will have 3.6-m (12-ft)
lanes, shoulders and emergency
walkways.

Located less than a half mile
from the Hayward fault, the tun-
nel will be built to withstand an
earthquake - as are the existing
tunnels - and will include numer-

4
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“The new tunnel will
reduce congestion for those
living in the East Bay and
put people to work. This is
what the Recovery Act is all
about.”

Ray LaHood, U.S.
Transportation Secretary

ous safety features, including
seven emergency escape passages
to the adjacent tunnel.

Of the more than $26.6 bil-
lion in ARRA highway funds
available nationwide, California
received nearly $2.6 billion for
highways — and more than $4
billion in ARRA funding for all
transportation projects, which
supplements billions more in local
and state spending.

As of July 30, the state had
funded 946 projects, with 455
projects under way and 122 com-
pleted. ®
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World’s largest earth pressure TBM will be
ready to begin work in Italy in 2011

15.55-m (51-ft-) Herren-
Aknecht earth pressure bal-
ance shield tunnel boring
machine (TBM) will be ready to
begin construction of the Sparvo
Tunnel, a project that will extend the
Al highway between Bologna and
Florence.
The machine will be the larg-
est TBM ever built and will set a
record in diameter in mechanized
tunneling. The tunnel will consist
of two parallel-running tubes with
a length of 2.5 km (1.5 miles) each.
The tubes will each accommodate a
three-lane road. Because of the size
and the geological conditions, the
construction of the tunnel is consid-
ered to be the most challenging part
of the overall project. The Italian
contractor, Toto Costruzioni Gen-

integrit:

“Tunns

Stirling Lloyd’s range of rapid cure
tunnel waterproofing systems offers
unique and innovative solutions

for underground structures. Spray
applied and seamless, the systems
ensure watertight tunnels as well as
faster build times and reductions in
ongoing maintenance costs.

For more information on the

erali S.p.A, decided to use mecha-
nized tunneling technology to
improve work safety and to acceler-
ate the work. Toto will carry out the
tunneling work in loose soils with
local presence of gas using earth
pressure balance (EPB) technol-
ogy on a total length of 5 km (3.2
miles). The Sparvo Tunnel is part of
the project awarded by Autostrade
per I'Italia S.p.A.to a joint venture
comprising Vianini Lavori S.p.A.,
Toto Costruzioni Generali S.p.A.
and Profacta S.p.A.

In order to produce the two
2.5-km- (1.5-mile-) long tubes of
the Sparvo Tunnel, Herrenknecht
developed and built an EPB shield
with an exterior diameter of 15.55
m (51 ft), a weight of 4.3 kt (4,700
st), a cutterhead power of 12,000

kW (16,100 hp) and an overall
length of 120 m (393 ft). After com-
pletion at the Schwanau plant, the
TBM will begin its work in Italy.

Preparations for the assembly
of the record-breaking TBM have
begun in Schwanau. A tight time
schedule has been set for the con-
struction of the Sparvo Tunnel. In
line with the current planning, the
machine is expected to begin tun-
neling near Florence toward the
north as early as in the first half of
2011. The 6-7 lot is the last section
of the Variante di Valico project
that will considerably reduce the
traveling time between Bologna
and Florence for up to 90,000 ve-
hicles per day after the alternate
route is opened according to sched-
ule at the end of 2013. H
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Milestone hit at No. 7 Subway Extension project

ew York City’s No.7 Subway Ex-
Ntension project reached another

milestone this summer when, on
July 15, the second of two 907-t (1,000-
st) tunnel boring machines (TBM)
reached the chamber adjacent to the
current terminus for the No. 7 train un-
derneath 42nd Street. The breakthrough
by the second TBM marked a major
milestone in the $2.1-billion project
that will extend the No. 7 line to 34th
Street and will support the growth of an
emerging community on the west side.
The project is funded by the city of New
York and managed by the Metropolitan
Transportation Authority (MTA).

The TBM broke through into 61-
m- x 15-m- x 12-m-(200-ft- x 50-ft- x
40-ft-) deep receiving chamber just
below the Port Authority bus terminal
in close proximity to the bus terminal
foundation and utilities, as well as
the 8th Avenue Subway Line. This is
where the new tunnels will connect

with the existing No. 7 Line terminus
at Times Square.

“This marks the final leg of the sec-
ond of two, 907-t (1,000-st) tunnel bor-
ing machines that have mined more
than a combined 2,800 m (9,300 ft) to
reach this point,” MTA chairman and
chief executive officer Jay H. Walder
said. “It’s a major milestone working
toward the completion of a project
that will increase capacity within our
transit system and help redevelop
a vital part of our city that will spur
future growth.”

The two TBMs will be partially
disassembled and backed up to where
they began tunneling at 26th Street
and 11th Avenue where they will be
lifted out of the shaft.

The receiving chamber under the
bus terminal was excavated by con-
trolled drill-and-blast in 2009. Through
coordination and cooperation with the
Port Authority, the 24-hour construc-

Valuable Assets deserve
the Be_gt Protection

tion operation was completed in six
months instead of two to three years
as originally planned. There was not a
single complaint from the public.

The TBMs were launched in the
summer of 2009. As the machines
mined, they placed precast concrete
lining rings along the excavated tun-
nel, making up the permanent liner of
the finished tunnel.

Tunneling north from 34th Street
presented unique challenges, as the
tunnels run under Amtrak/NJ Transit
tunnels, tunnels to the former New
York Central Line, the Lincoln Tunnel
and the Port Authority Bus Terminal
and ramps.

Work will now commence on sta-
tion entrances and finishes, as well as
support facilities such as ventilation
and traction power substations. Cus-
tomers will be able to take advantage
of the new service in December 2013
as scheduled. H
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Kenny/Obayashi low bidder for OARS project

he joint venture team of Ken-

I ny/Obayashi presented the

lowest of three bids for Phase 1

of the Olentangy-Scioto Intercepting

Sewer Augmentation Relief Sewer
(OARS) in Columbus, OH.

The project includes 7,100 m
(23,300 ft) of 6.1-m (20-ft) internal
diameter tunneled sewer as well
as a 16-m (52-ft) internal diameter
pump station shaft (Shaft 1), a 13-m
(42-ft) internal diameter screen
shaft (Shaft 2) and a 14-m (48-ft)
internal diameter shaft (Shaft 6)
with an internal surge chamber and

hydraulic drop pipe. The depth to
tunnel invert ranges from approxi-
mately 40 to 56 m (130 to 185 ft).
Depth to bedrock varies from 9 to
37 m (30 to 120 ft). The tunnel will
collect combined sewer overflows
through the downtown area and
will be constructed through lime-
stone bedrock containing Karst
features. Ground water pressure at
the tunnel elevation is anticipated
to vary and require a pressurized
face tunnel boring machine.
Kenny/Obayashi was the lowest
of three bidders at $264,506,000.

Other bidders to the City of Colum-
bus, Department of Public Utilities
opened bids for Phase 1 of the OARS,
were Jay Dee/Traylor Brothers/J.F.
Shea with a bid of $290,499,392 and
Kiewit/McNally at $306,956,100.
Pending approval by the city council,
notice to proceed was expected to be
given in September.

Phase 2, which is expected to be
advertised for bids in early 2011,
will include off-line Shafts 3,4 and
5. Both projects are being designed
by DLZ Ohio and Jenny Engineer-
ing Corp.

Continued from page 6

by the pro-tunnel city council
said “Clearly there is inherent

risk in anything you do in the
subsurface. You're dealing in
ground you can’t see.”
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However, Newby said that
while risk can be particularly
great beneath a dense urban
area, most risks can be mitigated
with close management and care-
ful maintenance, and that the
chance of a TBM completely
breaking down is extremely rare.

“WSDOT is doing the right
things to address and manage
these risks. WSDOT has as-
sembled a strong team, combin-
ing their experienced staff with
external tunnel and risk experts,
and the design-build process
provides the opportunity for this
team to work together with the
selected...contractor team giving
the project the best chance for
success.

Thom Neff, a longtime proj-
ect manager and soil expert in
Boston, New York and Portland,
OR, warned of tricky soils below
downtown, which he called worse
than in Boston’s Big Dig. In par-
ticular, there is no place in the
route where the soil is all of the
same type, he said.

“They’re definitely worse than
Boston. We didn’t have abrasive
soil, we didn’t have boulders
eight feet in diameter, we’re not
in a seismic zone, and we didn’t
have water pressure,” he said,
referring to Boston’s extensive,
problem-plagued project. B
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New Irvington Tunnel contract awarded

he joint venture of South-
I land Contracting Inc. from Ft.
Worth, TX and Tutor Perini
Corp. of Sylmar, CA was awarded the
contract for the New Irvington Tunnel
Project by the San Francisco, CA Pub-
lic Utilities Commission (SFPUC).
Southland/Tutor Perini JV sub-
mitted the lowest qualified bid at
$226.6 million, which is $26.6 million
below the commission’s estimate.
The 5.6-km (3.5-mile) New Ir-
vington Tunnel will have an internal
diameter of approximately 2.6 to 3.2

P o

m (8.5 to 10.5 ft). It will lay parallel
to the existing tunnel between the
Sunol Valley south of Highway I-680
and Fremont, CA.

Construction is expected to begin
in September 2010 with final com-
pletion by April 2014.

Located between the Calaveras
and Hayward fault zones, the mixed-
face tunnel is made up of inter-
bedded layers of sandstone and shale,
with several smaller fault zones. Add-
ing more complications, the tunnel of-
fers 213 m (700 ft) of cover and high

hydrostatic head with potential water
inflows up to 63 L/s (1,000 gpm).

The new tunnel will provide a
seismically designed connection
between water supplies from the
Sierra Nevada Mountains and the
Alameda Watershed to Bay Area
water distribution systems. Not only
does it provide a seismically sound
alternative to the existing tunnel, the
new tunnel will allow the SFPUC to
take the existing tunnel out of ser-
vice for much needed maintenance
and repair. B
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Continued from page 2

sectors. The gauge of the industry is
driven by large projects and programs
such as the ARC Program Hudson
River Tunnels, Washington DOT
Alaskan Way Tunnel project, the DC-
WASA Blue Plains Tunnels, NEORSD
Euclid Creek Tunnel project and the
TTC Eglinton Subway Extension.
All of these projects are advancing
through the bidding stages. Other
projects and programs are advancing
in Austin, TX, San Francisco, CA, At-
lanta, GA and Cincinnati, OH. These,
and other upcoming projects, are de-
tailed in the Tunnel Demand Forecast
section of this magazine (page 40).
During the past month, I was un-
derground on two interesting projects
that are important to our industry
that I am sure will be evaluated very
closely in upcoming conferences. First,
I was underground at the MTA No.
7 Subway Line Extension project in
New York City. The construction of
the station cavern is awe-inspiring
due to its complexity and size. It was
there that I observed a situation that
will impact our industry — the suc-
cessful tunnel boring machine (TBM)
construction of hard rock tunnels
with the use of one-pass precast seg-

MORETRENCH
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Groundwater Control

Ground Freezing

Earth Retention &
Anchors

Deep Foundations
Underpinning Systems
Grouting &

Ground Improvement
Environmental
Remediation

Industrial Construction

Chairman’s column

mental tunnel linings. Most people
think that these are only applicable
in soft ground applications. However
the people at the project installed the
linings with a high degree of precision
and the quality appeared excellent.
Congratulations to Jim Marquardt
and the people of S3 II JV for dem-
onstrating that complex projects can
be constructed with quality in a major
urban environment.

The second project was the Devil’s
Slide Tunnel project south of San
Francisco, CA.The project is interest-
ing as the contractor is casting the final
lining while continuing to excavate
the two north and southbound tun-
nels from the south portal. A section
of the tunnel is completed, with the
final lining in place and with architec-
tural reliefs cast into the final lining
concrete at eye level of the motorists
that will be using the tunnel. Plus the
arch is now painted. The project will
hole through at the north portal in
October of this year. I want to thank
Paul Madsen for taking me on the
“walkabout” and to Dan Griffin, proj-
ect manager, as well as the people of
Kiewit Pacific Co. for demonstrating
that quality work can be performed in
difficult conditions.

On a final note, I am advising that,
in the June UCA Executive Commit-
tee meeting,changes were made in the
structure of the UCA Education and
Training Committee as outlined by
committee chairman Bill Edgerton,
and agreed to by the executive com-
mittee. The UCA and the committee
members do not have the resources
and/or time to develop, publish and
implement education and training
programs at this time. This is best left
to academic institutions, organizations
and companies that have the expertise
and resources to perform such work.
The new role of the committee will
be one of an advisory capacity that
will review and consult, providing
industry comments and assistance
were feasible. The current commit-
tee is non-active and at my request
(e-mail: dklug@drklug.com) and Bill
Edgerton (e-mail: edgerton@jacobssf.
com) direct an expression of interest
complete with your full contact infor-
mation to Bill or I if you are interested
in serving on this committee .

We are looking for “working
committee members” and not “re-
sume committee members” to assist
Edgerton in this important industry
endeavor. H

¥
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NEYY IVIELI A

Design-Build Subsurface Projects, Second Editon

2010, Edited by Gary S. Brierley,
David H. Corkum, David J. Hatem,
published by SME, 8307 Shaf-
fer Parkway, Littleton, CO 80127,
phone 800-763-3132 ext. 225, e-mail
books@smenet.org, website www.
smenet.org/store, ISBN-13: 978-0-
87335-321-2. Book Order No. 321-
2,228 pp., $89 SME member, $69
student member, $109 non-member.

Design-build construction has
become so widely accepted that
owners and their advisors must seri-
ously consider this approach when
making decisions about project
delivery. With its opportunities for
cost containment and substantial
risk transfer, design-build is increas-
ingly becoming the delivery method
of choice for owners with challeng-
ing funding limitations.

But deciding to use the design-
build system for underground
projects is one thing; successfully
implementing it is quite another.

Design-Build Subsurface Projects,
Second Edition, can help bridge
that gap. This cutting-edge book

HEINTZMANN CORPORATION
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provides a straightforward,
comprehensive look at how
to make design-build work on
complicated projects involv-
ing tunnels, highways, dams
and deep foundations.

The authors are a “who’s
who” of subsurface construc-
tion experts, many of whom
are key players in the most
high-profile and challenging
projects in the world. Drawing
upon their wealth of practi-
cal experience, they spell out
a list of common sense best
practices that can be used by
today’s project owners and
designers.

Be advised: these au-
thors do not shy away from
the many thorny issues of
design-build. Nor are they
unabashed cheerleaders.
They dispassionately explore
both the advantages and
disadvantages of this system,
which must be carefully weighed
and evaluated so planners can
decide what is best for their proj-

ects based on all of the important
variables, including third-party
impacts and environmental/com-
munity concerns.

The reader will find extensive
information about procurement, as
well as risk allocation issues, which
are significantly different from the

design-bid-build approach. Team
\ structure, agreements, design de-
velopment, subsurface exploration,
geotechnical reports, construction
phase issues and insurance are also
examined in great detail.

Design-build Subsurface Proj-
ects is an indispensable resource
S , for owners, engineers, construction
4 managers, contractors and others
involved in the design and construc-
tion of subsurface projects. You will
gain a thorough understanding of
how and why the system works and
where the pitfalls can arise. The
authors’ years of experience will
benefit even the most seasoned of
practitioners. H

=
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Large diameter
tunnel boring machine development

The world’s grow-
ng populatlon Changxing Under River Tunnel.
and rapidly pro-

ceeding urbanization are
boosting an enormous
demand for new and
high-capacity infrastruc-
tures to secure the mobil-
ity of goods and people.

Densely populated
areas face the challenge
to provide efficient traffic
infrastructure, such as a
modern public trans-
portation system. At the
same time, the main-
tenance and modern-
ization of supply and
disposal structures for
water, sewage, energy
and communication are
also essential. Addition-
ally,supra-regional trans-
portation routes such as
long distance water di-
version schemes are the
challenges for the future.
All these projects are as
demanding as they are
characterized by a tight
time schedule.

In this context, the
demand for efficient tun-
nels for traffic and utility
lines is increasing as the
way of new infrastructures leads, in most cases, under-
ground because of limited space above ground. Also,
tunnels are the obvious
choice to cross natural
barriers like mountain
ranges.

The tendency of the
upcoming traffic tunnel
projects shows the de-
mand for large to very
large profiles. The increas-
ing need for high-perfor-
mance infrastructure in
the sector of transport
and utility tunneling fa-

Martin Herrenknecht and

Karin Bappler

Dr.-Ing. E.h. Martin Herrenknecht
is chairman of the board of management
and Dr.-Ing. Karin Bappler is with
the sales department, respectively,

with Herrenknecht AG, Germany,

g-mail bappler karin@herrenknecht.de.
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The 15.43 m (50.6 ft) mixshield TBM, built by Herrenknecht, is vors tunnel solutions and,
the largest in the world. It was built for the Changhai

thus mechanized tunnel-
ing. With the manufactur-
ing of one of the first of
the largest type of tunnel
boring machine (TBM)
(mixshield, 14.2 m or 47
ft in diameter) for the
fourth tube of the Elbe
road tunnel in Hamburg,
Germany and the largest
TBM to date for the in-
ner-city tunneling (earth
pressure balance (EPB)-
shield, 15.2 m or 50 ft) for
the M30 highway project
in Madrid, Spain, as well
as the two (15.43-m- or
51-ft- mixshields), TBMs
for the Changjiang Un-
der River Tunnel Project
in Shanghai, China, the
feasibility of large di-
ameter tunnels, and the
outstanding examples for
applied technical engi-
neering, are given (Fig. 1).

The SMART tunnel
project in Kuala Lumpur,
where two mixshields
with a diameter of 13.21
m (43 ft) have been used,
is one of the first pioneer-
ing examples to show that
the tunnels can take over
more complex service functions. With its dual-usage,such
as preventing flooding and alleviating traffic congestion,
the project presents the tendency of extending the utili-
zation ratio of the future tunnels.

Trend of very large diameter tunnel profiles

More than 70 machines with diameters larger than 10
m (33 ft) had been delivered by the end of 2009. How-
ever, tunnel projects are often planned with diameters
exceeding the 10 m (33 ft) diameter limit. The large
diameter TBMs are not restricted to special ground
types as they are applied for both soft and hard rock or
mixed face conditions. Mechanized tunneling with diam-
eters larger than 15 m (49 ft) are now state-of-the-art
and can be operated safely. Compared to conventional



construction methods, the mechanized shield tunneling
with larger diameters is considerably faster and its limits
are set by logistical issues such as removal of excavated
material, rather than by construction safety or financial
questions. Large tunnel profiles allow contractors and
planners the possible installation of additional service
and safety facilities for the operation of the tunnel. Her-
renknecht’s large diameter TBMs operating worldwide
show that extremely large tunnel diameters can be
safely and efficiently produced with the chosen tunnel-
ing technology. Examples include the machines used
for the Fourth Elbe tunnel in Hamburg, the Lefortovo
and Silberwald tunnels in Russia, the SMART tunnel
in Kuala Lumpur, the M30 highway project in Spain
and the two 15.43-m- (51-ft-) diameter machines that
excavated parallel tunnels near Shanghai.

Challenge in Spain

At the M30 Highway North tunnel in Madrid, an
EPB-shield 15.2 m (50-ft) excavated and lined the
three-lane, 3.65-km- (2.3-mile-) long highway tunnel
in the center of Madrid with an extremely tight time
schedule. The target construction time of 12 months
could be reduced, and the eight-month tunnel construc-
tion time equalled an excellent TBM performance of
more than 450 m/month (1,476 ft/month). The unique
TBM with two concentrically arranged cutting wheels
and three screw conveyors for material discharge out
of the working chamber achieved top performances of
up to 36 m/d (118 ft/day) of excavated and lined tunnel.

The tunnel profile was not a challenge on this project,
but the logistics were. During the construction of the
3.65-km- (2.3-mile-) long highway tunnel, an average of
60 trucks a day went to the inner-city construction site
for the delivery of the segments used to line the tunnel.
At peak times, 720 trucks passed the construction site
on one day to remove the excavated material.

World’s largest TBMs to date
applied in Shanghai

The largest current machines, two mixshields 15.43 m
(51 ft) for the Changjiang Under River Tunnel Project
in Shanghai, excavated parallel 7.47-km (4.6-mile) long,
three-lane highway tunnels. They excavated at a depth of
up to 65 m (213 ft). The tunnels connect the Changxing
River Island with the mainland of Pudong/Shanghai.

The innovative features of the shields are the cutting
wheels that are accessible in free air for the replacement
of the cutting tools.

Two other large diameter mixshields with diameters
of 14.93 m (49 ft) excavated and lined 2.9 km (1.8 miles)
of road tunnel each. Both machines crossed parallel be-
neath the Yangtze River in Nanjing (Jiangsu Province,
eastern China). The machines were also equipped with
the feature of cutting wheel arms that are accessible
under atmospheric conditions.

In November 2006 and January 2007, respectively,

FIG. 1
Largest TBM by year (Herrenknecht AG).

2002 1206m 2003 13 21m 2002: 14.02m 2005 15.20m
Barcelom Kuala Lumpur — Aoscow Madnd

2006 15.43m
Shezlig

the TBMs began the construction of the Shanghai
Changxing Under River Tunnel” in China.

Parallel 7,170-m- (23,525-ft-) long motorway tun-
nels were built between the mainland of Pudong and
the island of Changxing. The waterway in between is
a busy main shipping route. The connection between
Changxing and the island of Chongming was achieved
by a bridge construction.

The parallel motorway tunnels have two levels. The
upper level contains three lanes for road traffic and the
lower level is planned to integrate a rescue lane in the
center and a safety passage.

The main challenges of this project were the large
shield diameter of 15.43 m (51 ft) and the predicted
geological and hydrological conditions with high ground
water pressures of up to 6.5 bar.

The tunnels were built in clayey formations below
the ground water table. At the deepest point, the tunnels
run about 65 m (213 ft) below the surface.

Therefore, both mixshields were designed for a maxi-
mum working pressure of 6.5 bar. To avoid adhesion
of sticky clay at the cutting wheel, its center area was
equipped with its own slurry circuit. Large openings in
the cutting wheel optimize the material flow and reduce
the risk of blockage of material in the center.

A special feature of the soft ground cutting wheel
is six accessible main spokes, sealed against the water
pressure. The design of the cutting wheel was conceived
in order to allow man access to its interior space in free
air, sealed from the ground water pressure outside.

To handle the clayey soil conditions the cutting
wheel was equipped with soft ground tools and buckets.
Tool change devices integrated in the cutting wheel al-
low workers to replace tools under atmospheric condi-
tions from the interior of the cutting wheel.

The tunnel is lined with reinforced concrete seg-
ments. The heavy segments that weigh up to 16.7 t (18.4
st) each were delivered by two special trucks from the
segment fabrication yard, about 1.5 km (1 mile) away
from the jobsite. The tunnel lining has an inside diam-
eter of 13.7 m (45 ft). Each tunnel ring consists of 9+1
segments and has a length of 2 m (6.5 ft).

The breakthrough of each 7,170 m (23,525 ft) tunnel
was in May 2008 and September 2008, 12 and 10 months
earlier than scheduled, respectively. The commissioning
of the BOT tunnels was planned for 2010. The structural
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Workers at the Gottahard Base Tunnel project celebrate the break-
through of the 9.58-m- (31-ft-) Herrenknecht tunnel boring machine,
which had been given the name Gabi 1. The breakthrough came six
months ahead of schedule. In the meantime, Gabi Il reached its target
in Amsteg. On the southern side of the Gotthard, there are still two
Herrenknecht Gripper-TBMs on their way. The first breakthrough on the

south is expected in October 2010.

steelwork for the two new 15.43-m- (51-ft-) diameter
mixshields was manufactured in China. The assembly
time of only four months displayed a high technical
standard in the field of tunneling technology. And this
was for projects with huge demands, like the excavation
of the parallel motorway tunnels below the Yangtze
River with high ground water pressures.

Two mixshields for the rail tunnel access route
to the Brenner Base tunnel

Two mixshields with diameters of 13 m (42.6 ft) were
used for the construction of the northern rail access to
the future Brenner base tunnel in Austria. The tunnel
will form a key link between Germany, Austria and
Italy. This project is also characteristic of the demanding
conditions of tunneling with large diameter TBMs in
extremely heterogeneous geological formations.

The sections concerned are situated in the Lower Inn
Valley where the existing 40-km (25-mile) doubletrack
railway had to handle north-south traffic as well as the
east-west traffic between Vienna and western Austria.
Itis an important junction, especially taking an increase
in traffic both for freight and passenger capacity into
consideration, which cannot be handled with the exist-
ing infrastructure.

One mixshield excavated a section of 5,835 m
(19,144 ft) for a double-track railway tunnel on Lot
3 — 4 (Miinster-Wiesing). The second mixshield, which
was used before in the SMART tunnel project in Kuala
Lumpur, was used for the 3,470-m- (11,385-ft-) long
Lot 8 (Jenbach). Along this section, the 13-m- (42.6-ft-)
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diameter shield passed under the Jenbach
Station, a power station channel and the
motorway.

The machine had to be adapted from
13.21 m (43.3 ft) to a shield diameter of
13 m (42.6 ft) to fit the demands for the
railway tunnel project Lot 8. The shield
was equipped with a 4,400-kW (5,900-hp)
hydraulic cutterhead drive system.

The mixshield used for the lot H3-4 ex-
cavated the 5.8-km- (3.6-mile-) long main
tunnel, the longest tunnel section of the
new Lower Inn Valley rail. This shield was
equipped with 20 electric motors generat-
ing a power of 3,200 kW (4,300 hp). The
shield started from a 30-m- (98-ft-) deep
shaft. Over a length of approximately 250
m (820 ft) it passed beneath the River Inn
with minimal distance between the tun-
nel crown and the river bottom. Also, the
motorway, A 12, and the existing railway
line was undercut. The shield drive ended
in a cavern. The shield skin remained in the
tunnel and the rest of the TBM was dis-
mantled through the already built tunnel.

The extremely heterogeneous geo-
logical formations in the bottom of the valley of the
Lower Inn, comprising alluvial sands, clays, gravels and
boulders with the ground water level just below the
surface, was a particular structural challenge. The 13-m
(42.6-ft) mixshields are among the largest TBMs ever
used in Europe.

Concerning the design of the tunnel profile, a system
with two independent sealing levels was demanded for
reasons of operational-technical requirements, whereby
one seal level must maintain the pressure. As a standard
profile, a double shell lining in the form of a circular
cross-section with segmental lining and an additional
fire protection shell of in situ concrete was preferred.

The TBM was designed and manufactured according
to the predicted geological conditions. The mixshield
technology presented the best solution for the handling
of the prevailing changing geological conditions with
permeability of 10-5 m/s in the gravel formations.

The tunnel face was stabilized with a bentonite
suspension, which functions, not only as a support me-
dium but also as a transport medium. In a conventional
mixshield, as used for Lot H3-4 (Miinster-Wiesing), a
submerged wall separates the working chamber from
the bulkhead, enabling the regulation of the quantity
and pressure of the supporting medium separately from
each other. The substantial advantage of the divided
working chamber with air cushion in the rear chamber
for the regulation of the support pressure at the tunnel
face is the decoupling of the support pressure regulation
from the total circulating quantity of the suspension in
the slurry circuit.



The mixshield for Lot 8 (Jenbach) was FIG. 2

designed with an isolated invert segment. This
innovative patent protected version of the mix-
shield is predominantly used in cohesive soils.
This technology was used for the first time in
the mixshield 11.67 m (38.3-ft) for the Weser
Road Tunnel Project near Bremen, Germany.

With an isolated invert segment, the func-
tion of support pressure control is separated
from the soil conveying. Due to the isolation
of the invert area, the prepared bentonite
suspension is injected directly into the work-
ing chamber. The slurry circulates towards the
suction nozzle by the isolated invert through
the working chamber. The pressure control at
the tunnel face is no longer exercised by the
submerged wall opening as is usual, but through
two pressure compensation pipes (see 9 in Fig.
2) situated between the working chamber and
the excavation chamber. The connecting pipes
ensure that the support pressure control is still
guaranteed by the air cushion and secondary
compressed air equipment.

The isolation of the invert area of a TBM
ensures the safe and controlled transportation
of the excavated material even in cohesive and
sticky ground. This makes a continuously high
excavation speed possible, no matter the qual-
ity of the ground.

The excavated soil that is mixed with the suspension
is pumped by slurry line to a separation plant outside the
tunnel. There, the excavated soil is separated from the
transport medium. It is planned to recycle the material
as far as possible and to dump the unusable material.

Except for the planned downtime for maintenance,
the mixshield for the double-track railway tunnel ad-
vanced 24 hours, including the weekends and holidays.
The 13-m (42.6-ft) mixshield for the Lot 3-4 (Miinster-
Wiesing) of the Lower Inn Valley finished its 5,835-m-
(19,143-ft-) long drive after approximately 19 months
of excavation, six months faster than schedule.

Double-shielded, hard rock TBMs for the
Brishane North South Bypass tunnel (NSBT)

The NSBT project is a public private partnership
(PPP) project. The main benefit of the PPP is that the
RiverCity Motorway Co. is responsible for delivering
the project on time and on budget, reducing the over-
all cost and construction risk to the city council. The
RiverCity Motorway has contracted the design and
construction of the NSBT to the Leighton Contractors
and Baulderstone Hornibrook Bilfinger Berger Joint
Venture (LBB JV).

The project includes parallel bored twin-lane tunnels
that were excavated and lined in rock below the city of
Brisbane and under the Brisbane River.

The tunnel provides a link between the Inner City

flow.

1 nozzles
2 submerged wall
3 pressure wall

Isolated invert. Increasing tunneling performance through controlled

7 submerged wall opening
8 slurry line
9 pressure compensation pipes

4 closing plates
5 working chamber
6 excavation chamber

Bypass and Lutwyche Road in the north with Ipswich
Road and the South-East Freeway in the south. And
it provides an additional Brisbane River crossing. The
northbound and southbound tunnels bypass 18 existing
sets of traffic lights. Moreover, they take a significant
number of vehicles underneath the city each day, reduc-
ing surface congestion and, thus, enabling a series of ur-
ban enhancements to be completed in adjacent suburbs.

The geological conditions at tunnel level comprise
Brisbane Tuff and Neranleigh Fervale (NF) beds. The
NF beds are characterized by arenites and phyllites with
quartz veins. Both the tuff and the rocks of the NF beds
are generally of high to very high strength.

Due to the predicted local geological conditions
along the excavation of the tunnels, a combination of
tunnel excavation methods were used. They included
cut-and-cover sections and sections driven by two
TBM’s and six roadheaders.

The overall excavated tunnel length by the TBMs is
8.4 km (5.3 miles). Two 12.34-m (40.5-ft) double-shield-
ed, hard rock TBMs of identical design were used for
the parallel bored tunnel sections of 4,067 m and 4,348
m (13,343 ft and 14,265 ft), respectively. They excavated
about 70 percent of the tunnel sections.

Double-shielded TBMs are among the most sophisti-
cated TBM types in tunneling because two applications
— shield TBM and gripper TBM — are combined in
the same machine. Changing ground conditions can be
handled with this type of machine because the shield can
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be adapted to the geological conditions relatively easily
and without any major setbacks affecting its progress,
even if poorer rock zones are encountered. This excava-
tion method is characterized by safe working conditions.

Moreover high and continuous production rates can
be achieved in good rock conditions because the tunnel
support can be placed while excavating.

The two double shields were ordered in July 2006.
The cutterhead with a diameter of 12.4 m (41 ft) was
fitted with 74,482 mm (19-in.) back-loading disc cutters
and 12 buckets. The double shields were fitted with an
electrical 6-m- (20-ft-) diameter main drive and installed
with a power of 4,200 kW (5,632 hp).

The geological condition, the inner-city location
of the tunnel and the undercut of the Brisbane River
required the TBMs to be equipped with drillings for
probing ahead and taking core samples from the TBM.
A full preexcavation grouting pattern as well as two
probing ports were arranged in an angle of 8° through
the gripper shield skin between approximately 11 and
1 o’clock in the crown. The machine was equipped with
a percussive drill rig mounted on top of the first trailer.
This drilling unit was installed on a moveable (180°)
ring carrier to drill on a length of 22 m (72 ft) ahead of
the TBM.

Mucking out of the tunnel was done by a conveyor
belt that was equipped with a weight-measuring system
and a volume-measuring system (scanner device). The
excavated material was taken to a purpose-built,loadout
facility and transported primarily by the arterial road
network.

The tunnel is lined with a sealed segmental lin-
ing that consists of 8+1 reinforced concrete elements,
each having a length of 2 m (6.5 ft). Each segment is
provided with an all-round seal that prevents ground
water from entering the tunnel. The tunnel lining has
an outer diameter of 12 m (39 ft) and an inner diameter
of 11.2 m (36.7 ft).

The machine was equipped with a segment storage
magazine that holds one complete tunnel ring (8+1) to
avoid downtimes due to a delay in segment delivery.
The segments were manufactured in a segment fac-
tory installed 10 km (6.2 miles) from the jobsite. The
equipment was supplied by Herrenknecht Formwork
Technology GmbH, a 100-percent subsidiary of Her-
renknecht AG, which delivered a turnkey lining segment
production facility for the NSBT project. In addition,
Herrenknecht Formwork provided and installed all of
the associated facilities and equipment. This included
handling equipment to turn, orientate, remove, deliver
and store the segments, as well as equipment to install
seals and produce the surface finish of the segments.

The segment factory included a carousel system ca-
pable of carrying five sets of molds (45 molds), a curing
tunnel, a concreting station, a reinforcement assembly
area and a mold preparation line. The segment plant
produced 10 complete rings in two, 10-hour shifts using
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the five sets of molds in production.

The design of the Herrenknecht Tunneling Systems
for the NSBT in Brisbane was based on the contract
specifications of the client that defined the technical
basis and requirements for the double-shielded, hard
rock TBM, the backup systems and peripheral equip-
ment such as tunnel belt conveyor and segment plant.

Hard rock tunneling for Switzerland's -
the Gotthard Base tunnel

The Gotthard base rail tunnel is currently under
construction. The project is a future-oriented flat rail-
way through the Alps and will be the longest rail tunnel
in the world with its two tunnels of 57 km (35 miles)
each. The tunnel will be put into service at the end of
2017.This pioneer work of the 21st century will lead to
a prominent improvement of travel and transport pos-
sibilities in the heart of Europe.

The concept for the Gotthard Base tunnel provides
asimultaneous advance in five parts of different lengths
comprised of TBMs and drill-and-blast.

The mechanized tunnel sections excavated by means
of gripper TBMs comprise in total following four sub-
sections:

Erstfeld (two at 7,178 m or 23,550 ft).
Amsteg (two at 11,350 m or 37,240 ft).
Faido (one at 12.4 km or 7.7 miles, one at
11.9 km or 7.4 miles).

o Bodio (two at 14 km or 8.7 miles).

The first mechanized tunnel of the subsection Am-
steg was completed in June 2006. The parallel section
was excavated by the beginning of October 2006 about
half a year ahead of schedule.

The approximately 14-km- (8.7-mile-) long parallel
tunnels of the subsection Bodio were completed at the
beginning of September 2006 and the end of October
2006, respectively.

The four gripper TBMs excavated the often de-
manding rock massif and fault zones finished the total
of about 50 km (31 miles) on time.

For the subsection Faido to Sedrun, the two gripper
TBMs used in Bodio were completely refurbished.

The geology along this section comprises two tec-
tonic units, the Penninic Gneiss zone (approximately
5 km or 3.1 miles) and the Gotthard Massif (approxi-
mately 10 km or 6.2 miles). The Piora zone was predicted
to comprise solid, compact and partially metamorphic
dolomite anhydrite rocks at tunnel level. The TBMs
applied for the subsection Faido have been modified.
To be prepared for the greater overburden of 2,470 m
(8,100 ft), up from1,200 m (3,940 ft) and rock pressure,
in addition to an increase in excavation diameter along
this section, 12 buckets were applied instead of eight
and the 431 mm (17-in.) disc cutters were replaced by
457 mm (18-in.) cutters. To support the 9.5-m- (31-ft-)



diameter, the gripper and the walking legs were
adapted. Modifications were also done on the
cutterhead dust control system with an increase
from 600 m*/min (21,200 cu ft/min) to 1,100 m*/
min (38,850 cu ft/min).

For the subsection Erstfeld the geology is
characterized by mainly solid and geotechni-
cally favorable, highly metamorphic gneisses
(Erstfelder gneiss). The AlpTransit Gotthard
AG administrative council awarded the sub-
section Erstfeld to the Gotthard Base Tunnel
North Joint Venture (JV). The JV consists of
Murer-Strabag AG, of Erstfeld, Switzerland
and Strabag AG of Spittal/Drau, Austria. The
TBM section comprises the excavation of two,
single-track tunnels of 7.2 km (4.5 miles) from
Erstfeld to Amsteg. The tunnels are excavated
and secured by the two TBMs that have driven
the two 11.35-km- (7-mile-) long subsection
Amsteg. This section includes an underground
junction to permit a future extension of the
tunnel toward the north without interrupting
the operation.

In connection with the TBM drives of a long
tunnel with a large overburden (>2,500 m or
8,200 ft) and in a tectonically active rock mass
(folding of the Alps), one can draw the conclu-
sions that despite extensive clarifications in the run-up
to the project, there can be a great difference between
geological prediction and geological finding. The rock
behavior and the hazard scenarios can prove to be less
favorable than expected. This could make impossible an
optimal use of the drive systems designed according to
the hazard scenarios dominating the service contract.

The constructional relevance can change very quick-
ly on site. Correspondingly, the mountain only forgives
faults in exceptional cases and sometimes requires quick
decisions of all persons involved in the project and the
prompt realization of immediate measures.

The applied TBM technology proved, however, that
it is in a position to master technically essentially more
critical situations than were provided in the service
contract. The construction of these TBMs and trailers
were subject to extensive adjustments

(among others due to the extraordinary conditions)
and optimizations during the drive for more than alto-
gether eight years and nearly 30 km (18.6 miles) each.

Extraordinary conditions can additionally aggravate
the already very demanding technical and logistical
challenges. A close and constructive cooperation be-
tween client, author of the project, supervisor of works
and enterprise is essential for the success of the project
of the structure of the century.

Outlook
The cited projects show the multitude of pioneer-
ing references in large diameter mechanized tunneling

Herrenknecht mixshield S-352 at Schwanau, Germany. It was used
to construct the 5,768-m- (19,000-ft-) long New Tunnel for the Low-
er Inn Valley Railway, Austria.

development such as Shanghai (mixshield 15.43 m of 51
ft) and M30 Madrid (EPB-Shield 15.20 m or 50 ft). They
support the feasibility of the construction of very large
tunnels. The performances that have been achieved
by the current largest TBMs also include an excellent
logistical concept, which presents a good basis for ad-
ministrative authorities, project owners and contractors
regarding the feasibility, reliability, safety and speed of
upcoming large diameter projects.

The tendency of future large diameter tunnel proj-
ects are in direct relation to the progressing urbanization
and the possible impending total gridlock especially in
metropolitan areas or larger cities and also at junctions
such as the access to the Brenner Base tunnel.

To summarize the current state of the art in TBM
technology, the TBMs range from 100 mm (3.9 in.) to
16 m (53.5 ft). They are today reliably used for the real-
ization of complex projects. In the future, tunnels with
diameters of more than 16 m (53.5 ft) are envisaged,
not only in densely populated areas, but also through
natural barriers like mountain ranges or under rivers
and estuaries. The market requires practical engineering
skills under the toughest conditions.

Innovations, such as seismic probing ahead, cutting
wheels accessible under free air, muck control, drill
units for ground stabilization measures from the TBM
and cutter wear detection systems, were designed and
further developed. Information technology and sophis-
ticated measuring techniques in tunneling are increasing
safety as well as economic profitability. H
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Single bore solution

for transit tunnels

tunnel of approximately 12 to 13 m (40 ft to 43 ft)

diameter for transit systems to house both light rail
or subway tracks in a stacked configuration is an advanced
concept that allows significant savings in construction cost
and time while reducing, to a large extent, the negative
effects on the environment.

This solution, similar to the recently completed Barce-
lona Metro Line 9, integrates station platforms, train stor-
ages, crossovers, bypass tracks, ancillary areas and utility
corridors inside a single tunnel. Each of the underground
stations consist of a cut-and-cover entrance structure and
ventilation shafts, that also serve as emergency exits. The
excavations for the station structures and shafts can be
done on one side of the street with nominal impact on
traffic and utilities.

The North American transit agencies are familiar
with the application of the twin tube tunneling approach,
as most of their recent subway extensions have used this
method of construction. At the same time, large bore tun-
neling has been used as the preferred method on multiple
projects during the last two decades all over the world.

The primary feature of the single tube tunnel configura-
tion for a transit line is that station platforms, crossovers
and tail tracks are all accommodated within the tunnel
cross section. As such, the location of each of these major
elements can be adjusted along the entire corridor to maxi-
mize design efficiency and minimize construction impacts.
Another key feature is that station structures can be lo-
cated on either side of the street. This allows for structures
that are constructed using cut-and-cover method, to be
built with minimal impact on traffic along the street. This
is critical to residents, businesses and the general public.

The new transit lines are often introduced as a means
of alleviating traffic congestion and the associated noise
and air pollution. However, the traffic impacts, noise, dust
and business disruption that would be generated by cut-
and-cover construction along a highly dense corridor may
be counterproductive to the objectives of these projects.
Part of this disruption would also affect existing public
transportation services during several years construction
phase of the underground structures.

Verya Nasri

Verya Nasri, member UCA of SME, s chief
tunnel enginger, AECOM, New York, Y,
g-mial verya.nasri@aecom.com.

The use of a single tunnel boring machine (TBM)

Placing the stations
inside the running tunnel
Since the early 1990s, in
many parts of the world, the
design of new transit lines has
generally followed a typical
configuration: excavation of
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Stacked platform station within a single large diameter
tunnel boring machine tunnel (Line 9 Barcelona Metro).

cut-and-cover stations as rectangular boxes using slurry
walls as support of excavation is followed by connecting
these boxes by a single tube tunnel boring machine tunnel
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Increase in Mixshield diameter manufactured by Herrenknecht in the past

two decades.

Tunnel utilisation 18

porary decking, special staging and phasing of
the project and usually extends the construc-
tion duration due to the restrictiveness of the
worksite below the surface.

Since the platform is integrated within the

4. Elbrohro
Road 14 £ L
2 and 3 lane >approx 12m

Sravholz ZuricheThalwil ”

» THE

= ABG

E.
10m E = 8™
- - - -
8-10m 88 -] v,
&

Ruilway 12
double-track 11.4-13m

Metrg
double-track:

Railveay
singla-track:

Metro
single-track:

Utdity turnel 0 ¥ 0 m® o o

4.5m -

segment aligning:

Sawar
[pipe-jacking method): <4m

Chongming =

=

="
SMART HM-!IT-M :

tunnel of the single tube option, the remaining
underground work at the stations is limited to
access shafts and short connector tunnels. Sta-
tion configuration can be developed to satisfy
¥ the transit agencies’ design criteria and require-
ments for vertical circulation, ventilation and
P fire/life safety. Each of the underground stations
consists of a cut-and-cover entrance structure
and ventilation shafts. These also serve as emer-
gency exits. These excavations are performed
on one side of the street with no impact on the
traffic and utilities.
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housing two side-by-side tracks.

The twin tube system was preferred during the 1980s.
It was considered to be easier to build and to generate
less settlement, but has since been abandoned. Aside from
major geometrical constraints, the experience shows that
the twin tube is clearly more expensive than the single
tube. It should be noted that a TBM with a diameter large
enough to place two, side-by-side subway tracks within it
(external diameter of about 9.5 m or 31 ft) can be well
controlled. The conventional mining method for subway
tunnel construction is now almost abandoned because of
the risks involved with the construction crews and adjacent
structures that are not totally controllable.

After multiple use of large diameter TBM for build-
ing double track side-by-side transit tunnels, Spanish
engineers working on the Line 9 of the Barcelona Metro
decided to go farther and put the stations inside the tun-
nel by slightly increasing the TBM diameter. This revo-
lutionary concept
was applied to 28
km (17 miles) of
tunnel using a 12-
m- (40-ft-) diam-
eter TBM housing
two stacked tracks
(Fig. 1) (Della Valle
2003).

The conven-
tional twin tube
tunnels with cut-
and-cover stations
construction is dis-
ruptive to vehicu-
lar and pedestrian
traffic and requires
significant con-
struction costs to
provide for tem-

FIG. 3
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The single tube solution promotes opera-
tion safety. In fact, the internal slab seals off
the two platforms that behave like two separate tubes
with the possibility of closely spaced emergency stairs
equipped with fireproof doors between the two tracks.
Each platform acts as a refuge area for the other, with a
connection possibility at a much higher frequency than
the actual standard safety requirement.

The platform edge doors solution can be adopted,
similar to those found in major cities like Paris, Singapore,
London, Bangkok, Hong Kong and Barcelona. The doors
physically separate the tracks from the platform enhancing
safety in case of fire and reducing the psychological effect
of the incoming train.

The access shafts can be equipped with high-capacity
elevators and emergency stairs. The elevators may be syn-
chronized with train arrival to minimize waiting time at
the shaft bottom. The number of elevators per each shaft
varies in function of the expected number of passengers.

Based on the studies performed by the author on sev-
eral North American projects, the duration of construction

Change in track configuration from side-by-side to stacked.

® &

STACKED STATION

STACKED

BORED TUNNEL
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FIG. 4

Example of cross section of the single tube tunnel for a LRT project (lengths shown

in mm).
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is clearly shorter for the single tube option. The advance
rates for both single and twin alternatives are comparable
based on reported cases. In the case of single tube alter-
native, the platform structure can be completed just after
the passage of the TBM. These studies also show that the
estimated construction cost for the single tube alternative
is clearly lower.

Some of the advantages of the single tube option
compared to twin tube include:

e Construction disruptions are minimal on the street,
as building the stations, entrances and other struc-
tures would be done outside the street right-of-
way. This is true, especially considering the large
construction areas and muck disposal activity that
would occur at each station location, associated
with the cut-and-cover that would be required for
the twin tube.

e (Cost of disruption to businesses as a result of
construction, including muck disposal, traffic and
pedestrian reductions/restrictions as well as the
additional costs that would be associated with the
hoarding, piling, decking, detouring, dewatering,
utilities relocation and others at the stations.
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TBM selection

The growing need worldwide
for efficient infrastructure systems
encourages tunneling solutions, par-
ticularly by mechanized methods.
The mechanized tunneling process
! offers a safe, settlement controlled

alternative to other tunnel excavation

’ methods. Innovative solutions, such

as the multipurpose use of the tunnel

profiles, are increasingly demanded.

This requires large diameter tunnel-

ing technology. Mechanized tunneling

with diameters of up to 16 m (52 ft)
is reliably controlled and, compared
r | with conventional tunnel construc-

| tion, is substantially faster.

- The TBM method requires a more
comprehensive and thorough geologi-
cal investigation, mapping and testing
during the planning stage in order to
evaluate the overall TBM viability
and possible machine types that could
be applicable. Considerations to use
the TBM method have to take place
during the early planning stage to es-

' tablish tunnel alignment and profile.

' Possibilities to reduce adits and job

sites while still maintaining the overall
construction deadline should also be
considered in early planning stages.
Planning the tunnel projects with
diameters exceeding 10 m (33 ft) is now a common prac-
tice. The large diameter TBMs can be designed for soft soil,
hard rock or mixed face conditions. Mechanized tunneling
with diameters even larger than 15 m (49 ft) is now the
state-of-the-art and can be dealt with safely. Compared
to conventional construction methods, the mechanized
shield tunneling, even with larger diameters, is consider-
ably faster and its limits are set by logistical issues, such
as mucking, rather than by construction safety or financial

concerns (Herrenknecht and Béppler 2008).

It is now possible to use the TBM method for just about
any purpose and ground condition including open hard
rock TBMs and shielded TBM designs like single shields,
double shields, mix shields, earth pressure balance (EPB)
machines, and slurry shields in diameters from about 2 to
3 m (6.5 to 10 ft) and up to approximately 16 m (52.5 ft).
Figure 2 shows the increase in TBM diameter in recent
years of one particular machine type (Mixshield) pro-
duced by one of the main TBM manufacturers.

Typically, a TBM consists of a rotating head that ex-
cavates the material. From there, the spoil enters into a
chamber from which the material is transported to the
surface. The complete operation requires a crew driving
and running the cutting head, an excavation handling
crew, and a segmental liner installation and storage crew.



The diameter of the cutting head is selected based on the
required tunnel geometry and total thickness of the assem-
bled segmental liner ring and annular grout ring behind it.

Three types of TBM technology are predominantly
used in current practice. They are referred to as open face,
EPB and slurry shield.

The open face shield method cannot effectively con-
trol the inflow of water or support the face of the poorly
graded sand and gravel, and water pressure anticipated
at most soft ground sites.

The EPB has been traditionally used in finer grade
materials such as silts and clays. But, with the development
of foams and polymers, EPB can now be used in a wider
range of soils and is even being used in rock tunneling.
Advantages for the EPB over the slurry TBM include
more flexibility in the chosen mode of operation, easier
access to the face for cutter changes; potentially cheaper
machine costs and a faster rate of advancement for tun-
nels in mixed ground conditions. Disadvantages include
the difficulties associated with maintaining a good quality
spoil in highly permeable, coarse-grained soils.

Advantages for the slurry TBM include operating well
in sands and gravel soils and tunnel spoil is pumped to
the surface, avoiding the use of mucking cars or conveyor
belt system on steep grades. Disadvantages for the slurry
TBM include higher operating and slurry handling equip-
ment costs, and the potential for slurry blowout causing
environmental pollution.

Recent developments in TBM technology have
brought about effective methods of building tunnels in
various types of soil, rock and mixed face conditions. A
dedicated TBM is usually designed for the specific subsur-
face materials and conditions expected to be encountered
on each project. The alignment is selected to provide at
least one tunnel diameter of cover to the extent possible.

The development of underground technology using
TBMs in recent years has reduced the potential differ-
ences between the EPB and slurry TBM systems. A pres-
surized face machine is often recommended for use on
the project. The contractor will have the option to choose
either an EPB or a slurry TBM. Figure 3 shows the change
in tracks configuration from side-by-side at the portal to
stacked at the station.

For transit projects, a large diameter, single tube tunnel
(12 to 13 m or 40 to 42 ft TBM diameter with about 15
cm or 6 in. annular grouting) can be considered to house
both light rail or subway tracks in a stacked configuration.
This solution, which is similar to the recently completed
Barcelona Metro Line 9, integrates station platforms,
train storages, crossovers, bypass tracks and ancillary
rooms inside the single tube tunnel (Fig. 4). Based on the
existing experience, the construction cost and time and
environmental impact of this concept is lower than the
twin tube option.

Station configuration
Stations for single tube tunnel consist of three separate

Single tube station platform.

functional elements:

Stacked side platforms.
e Vertical circulation (entrances and
emergency exit buildings).
e Fire ventilation units (FVU).

The platforms are located within the single tube tunnel
itself, one at each level, to one side of the running tunnel.
Essentially, the station consists of side platforms stacked
one atop each other within the tunnel structure to provide
consistent access to the vertical circulation elements (Fig.
5). As such, a single point of entry or egress to and from
both platforms can be located anywhere along the length
of the station. In addition, the stacked side platforms can
be located to the either side of the running tunnel within
the tunnel depending on the preferred location of the
main entrance building.

Vertical circulation structures include a main entrance
building and, at minimum, one emergency exit building,
each located at either end of the station. These structures
are separate entities connected to the single tube tunnel
and platforms by individual pedestrian adits.

The main vertical circulation can include two sets of
escalators (one up, one down, 1.6 m or 5.2 ft each), stairs
(2.4 m or 8 ft) and an elevator (2.5 m or 8.2 ft). Due to
the depth of the station platforms, an additional escalator
can be included to accommodate faster passenger access
between the platforms and the street (Fig. 6).

The emergency exit building provides egress from
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Single tube station 3D view.

each of the platforms and would include fire doors at each
platform level to secure a safe access route to the surface.

FVUs are required, one at each end of the station be-
yond the platforms. For the purpose of this study, standard
FVUs applied in the transit systems have been used, stacked
atop one another beyond either end of the platform. This
allows for all vertical circulation and fire ventilation ele-
ments to be consolidated into single or adjoining structures,
reducing the number of footprints required (Fig. 7). As such,
ventilation shafts can be raised higher, beyond street level
to avoid impacts during smoke discharge.

Station design initiatives from other single tube tunnel
studies had investigated options for staggering the side
platforms within the tunnel, each to opposing sides of the
subway or LRT running tunnel. The staggered platform
layout was intended to provide direct access from each
platform to both sides of the street above. The design in-
vestigations revealed that staggered side platforms within
the single tube tunnel would require a complex combina-
tion of mezzanines and pedestrian tunnels outside of the
main tunnel to connect the platforms with one another
and any vertical circulation to the street. This complexity
would not only necessitate far more elevators and escala-
tors but also lead to disorientation among passengers at-
tempting to connect between the platforms and the street.

The ability to combine FVUs with vertical circulation
into a single or adjoining structures reduces the number
of structural components required. Albeit larger in size,
ideally the station requires only two vertical structures:

* Main entrance building with adjoining FVU.
* Emergency exit building with adjoining FVU.

These structures exist independently of the single
tube tunnel (horizontal structure) and can be located
anywhere along the length of the station platform but
must always be located on the same side of the tunnel as
the platforms. The platforms also exist independent of
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any site constraints since they are within the single tube
tunnel and can be located anywhere along the horizontal
alignment, limited only by natural topography (slopes)
and associated track work. Additionally, due to the larger
diameter size, the stacked platforms can be located on ei-
ther side of the single tube tunnel. This versatility in sitting
individual elements allows the main entrance building to
be located at a preferred location, typically at an intersec-
tion, allowing direct connection to surface transit routes.
The location of the entrance building will determine the
location of the platforms. Opportunities exist for satellite
entrances to be located in the immediate vicinity (either
side of the street) and connect by pedestrian tunnels to
the main vertical circulation building.

Construction of the platforms occur within the tunnel
structure that has no impact on adjacent properties or
surface activities. In addition, the continuity and inde-
pendence of the tunnel from the vertical structures allows
for increased capacity with the ability to lengthen the
platforms without additional impacts. As an example, the
platforms could be constructed at a length of 64 m (210 ft)
for a two-car train and, in the future, extended to 96 m (315
ft) for a three-car train. Should demand warrant, these
platforms can be extended even farther, limited only by
the vertical alignment constraints and special track work.

The combined structures of vertical circulation and
fire ventilation can be constructed independently from
the single tube tunnel. These structures can be constructed
prior, during or after tunnel boring operations without
impact on street level activities. The impacts will be similar
to that of any surface building structure affecting only the
immediate sidewalk or curbside lane depending on the size
of setback. Once both the tunnel and vertical circulation
structures have been completed, connections between the
two elements can be mined.

In all situations, construction of the entrance and
emergency exit buildings, along with tunneling operations,
can occur with no impact on day-to-day surface activities.
As such, vehicular and pedestrian traffic can flow un-
impeded, especially at intersections, making it ideal for
high-density areas.

The vertical circulation structure is based on local
building code standards to determine minimum spatial
requirements. The depth of a single tube tunnel and as-
sociated platforms may not be conducive for passengers’
perception of comfort and safety when implementing
engineering minimums. Passenger safety and comfort
is directly associated with visibility. Visibility from the
entrance building, down the vertical circulation structure
and through to the platforms can be highly constrained
when using engineering minimums typically applied for
shallow or deep stations.

The design and functional layout of a single tube sta-
tion are different from the typical center platform arrange-
ment found at many of the subway stations. The emphasis
on connectivity and accessibility in twin tube stations is
on horizontality versus verticality in single tube stations.



Passenger accessibility for single tube stations should FIG.
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not be perceived as a drastic departure from that for gjpgle tube station entrance and FVU configuration.

twin tube, since the vertical circulation structure is
more similar to that found in buildings, especially of-
fice towers or shopping centers, with multilevel atria.

The perception of depth is a social and psycho-
logical factor that is premised upon the volumetric
confines within which a person either feels forced
or choosing to enter. The ability to see where one is
traveling is an important criterion affecting people’s
perception of depth and safety. Designing the vertical
circulation shaft in a single tunnel station to be spa-
cious and open is equally as important as managing
direct and well lit access from individual entrances to
a mezzanine or concourse level in twin tube stations.

The introduction of an atrium-type space within
the vertical structure would greatly increase visibility
between levels and allow passengers to not only see
where they are going, and want to go, but also assists
in reducing the perception of depth and distance.
Atria have been highly successful in higher density de-
velopments of all types, worldwide. The application of an
atrium-type volume would allow the vertical circulation
structure to function as the backbone for ancillary under-
ground passages to adjacent properties, especially in high
density downtown areas.

The single tube tunnel concept can be made compli-
ant with all of the requirements of the latest version of
NFPA 130 and other local codes. Stations are designed
to be evacuated within four minutes with all passengers
reaching full safety within six minutes. This is an easily
achievable goal given the excellent location potential
of fire separations in the structures immediately beside
the platforms of the single tube tunnel. It is reasonable
to consider the single tube tunnel performs more safe in
this regard as fire separations can be placed anywhere
along the platforms in the connections to the vertical
transportation elements.

Summary

Two TBM tunneling methods for transit projects are
compared. The alternatives considered in this evaluation
are:

e Twin tube alternative — two conventional size TBMs
for excavating two running tunnels and cut-and-
cover tunneling method for the construction of under
ground stations and crossovers.

¢ Single tube alternative — one large diameter TBM
for excavating one running tunnel that includes all
of the stations and crossovers.

These alternative tunneling methods were studied
as part of the environmental impact studies for several
North American transit projects to determine the most
cost-effective method of construction.

Construction staging and maintenance of traffic is
determined to be more favorable for the single tube

alternative. Major cut-and-cover operations for the twin
tube option will result in difficult construction condi-
tions in congested areas along the street. Environmental
impact in general is more favorable toward the single
tube alternative.

Over the past 20 years, the TBM technology has
evolved around the world to the point that TBMs with
diameters greater than 12 m (40 ft) have become common.
Conceptually, the primary feature that would make single
tube the preferred configuration is that the running tracks,
station platforms and ancillary spaces are all contained
within a large diameter tunnel. As such, provisions for
station entrances, ventilation shafts, etc. can be taken “off
alignment” of the tunnels and greatly reduce the need
for roadway and intersection disruptions at the surface
as would be required with cut-and-cover construction.

The time savings in construction of the single tube
are realized mainly from the construction of the stations.
Both the time savings and minimization of roadway right-
of-way disruptions, due to cut-and-cover construction,
translate into significant construction cost savings and a
more manageable public relations effort.

Given the significant cost savings, overall shorter proj-
ect construction time, simpler station design and construc-
tion with significant less surface disruption and reduced
need for complicated cut-and-cover and maintenance and
protection of vehicular and pedestrian traffic, the single
tube tunnel solution can be considered as a serious alter-
native in the study of transit projects. B
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Waterproofing:
Key to SCL tunnel lining design

he global tunneling
I industry has many membrane.
challenges, both
technically and financially,
with the latter likely to
be a significant feature
over the next few years.
Many industries have ad-
opted standard practices
in order to overcome spe-
cific technical challenges,
from which standard out-
comes are anticipated.
In tunneling, however,
every project is unique
so standardized practice
is not easy. This requires
original thinking and
being open to adopting
new techniques and tech-
nologies as they emerge.
Sprayed waterproofing is
a hot industry topic and a
paper recently presented
at the North American
Tunneling conference not
only discussed this meth-
odology for achieving a
dry tunnel but also how it
can reduce build costs and
construction time.

Despite their being
relatively few “universal
truths” throughout the
tunneling industry, there
is one opinion that appears to be shared by most in the
sector, “all tunnels leak.”

“Coming from the angle of a specialist waterproofing
manufacturer with 25 years of experience in waterproof-
ing all types of civil engineering structure throughout the
world, the concept that leaking tunnels are acceptable
seems quite odd,” said Stirling Lloyd’s development direc-
tor, Mike Harper. “However, tunnel engineers across the
world relate to their experience of what they have known
up to now; that is, to a greater or lesser extent, tunnels let
water, regardless of what you do. Tunnel engineers are,
therefore, having to compromise on what they feel is an ac-
ceptable level of leakage rather than creating a dry tunnel.
Over the last eight years, we have been asking ourselves
whether it is possible to achieve a watertight tunnel and
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Workers inspect a tunnel sprayed with a waterproofing

have developed a method
for achieving this.”

In other industries, ac-
cepting something that is
nearly watertight is just not
acceptable. For example
in the aviation industry
having an aircraft that al-
lowed water to penetrate
the outer shell would not
be tolerated, neither would
a submarine which had a
few leaks,damp patches or
running water. In an envi-
ronment such as tunneling,
where water penetrating
into the structure can cause
many problems it is not ac-
ceptable for tunnels to let
in water. If an aircraft or
a submarine can be made
watertight, so can a tun-
nel. It is true that the tun-
nel environment presents
different challenges for
waterproofing than some
other engineering environ-
ments, such as bridge decks
or chemical tank linings.
Butif the requirements are
clearly understood, effec-
tive waterproofing can be
achieved.

Waterproofing is an
exact science. A structure
is either waterproof or it is not. This is a case of black
and white — gray is leaking. The risks presented by water
ingress include short-term maintenance issues that, in
the long term, can degrade the fabric of the tunnel itself,
shortening the overall life of the asset. Poorly waterproofed
tunnels have serious economic and environmental impacts,
which is why addressing this issue is so fundamental.

Waterproofing that works

The decision on how to waterproof a structure is much
more important than the lowest initial cost per square
meter of material. It is how the waterproofing will perform
over the 120-year design life of the tunnel, and what the
risks, costs and environmental considerations associated
with failure of the waterproofing are.



There are some well established criteria for successful
waterproofing systems to meet to waterproof a concrete
structure, which have been implemented in the external
lining of tunnels, such as cut-and-cover and immersed tube
tunnels, for the last 20 years. These five key requirements
can, and should, also be applied to the internal lining of a
tunnel of SCL/SEM/NATM design to create a dry tunnel.

Crack bridging capability

This is fundamental to a successful long-term water-
proofing membrane when the membrane is intimately and
continuously bonded to the concrete substrate. Cracks in
new concrete are inevitable at some level, whether from
shrinkage during curing or from ground movements. A
sprayed membrane needs to be able to bridge cracks
that open up or the waterproofing will also crack with
the concrete and leaks will appear. Consequently, the
product must not only be flexible but also have a very
high tensile strength.

Seamless

Where sheet systems are concerned, the problems
of leaking tunnels emanates not from the middle of pre-
formed sheets but from the seams where the sheets have
been welded together on site. The more seams that are
present, the more likely leaks are. Complex geometry
provides the opportunity for even more seams, which
gives the potential for more leaks. Therefore, the goal is
minimizing, or preferably, eliminating seams.

Where sprayed membranes are concerned, seams can
still be an issue. The chemistry of the system should be such
that a completely seam-free installation is achieved. Much
as been done to minimize the impact of seams, including
double seaming, trying to test seams and installing grout
pipes to try and stop leaks through seams. But these fail to
address the root cause, which is the presence of vulnerable
seams in the first place.

Suitability

There are many types of waterproofing membranes in
the world made from a variety of base chemistry. These
include well known systems such as polyurethane, epoxy
and methyl methacrylate (MMA), and lesser known sys-
tems, such as polyureas, rubber emulsions, polysulfides
and polymer modified cements. All have various charac-
teristics that are better suited to some applications rather
than others.

The confined space environment of a tunnel and the
high cost in terms of time of tunnel construction present
some challenging requirements for a successful tunnel wa-
terproofing membrane. In addition to it being watertight,
the system must have low toxicity and a low explosion risk.
The membrane must also be tolerant to moisture, as there
is a negative water pressure environment and some ingress
prior to application of the waterproofing is inevitable. The
membrane should also cure quickly to ensure there is no
costly, unproductive time during the construction process.

Rapid application and cure.

These requirements have necessitated a specific chemistry
design for the product to deal with this particularly chal-
lenging environment.

Control

As with any trade, control of the activity is key. Al-
though some perceive that forming a membrane in situ
is more difficult than forming it in a factory, the material
only becomes a waterproof membrane once it is installed.
Therefore, controlling the installation of sheet systems can
often be more difficult than a sprayed system.

Application of sprayed membrane should be accurate.
Wet film thickness tests throughout the application will
ensure that the membrane is being applied to the correct
thickness. The material should be installed by a spray
operative as robots will not be able to see if a section has
been missed. A system that is applied in two thinner coats
is more effective than a single coat membrane; not only
is thickness more controllable, but the second coat will
rectify any potential small defects in the first coat, thus
reducing the possibility of any problems.

The material should also be simple to use. To avoid
on-site variance, the product should be prebatched and
pumped together in fixed ratios. All of this needs to be
covered by an on site quality assurance regime and com-
prehensive training should be given to operatives.

Proof

A membrane must be 100 percent effective, whether
sheet or sprayed, in order to be watertight. Being able to
prove this is of the utmost importance. Where the ground
has been dewatered, the effectiveness of the membrane
may not be evident until the ground water table is re-estab-
lished. Therefore, using a quantitative, reliable test method
to ensure that the membrane will not leak is essential and
should always be undertaken. For sheet membranes, this
cannot be done. It may be possible to test for defects in the
preformed sheet itself in the factory, but they cannot be
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Seamless spray and waterproofing.

re-tested for the effects of site damage during installation
or by following trades once in situ. Also, not all seam types
can be adequately checked on site. Therefore, potential
for leaks go undetected.

For some sprayed membranes, testing is simple. Spark
testing is a nondestructive test method that has been used
to great effect in other industries. It tests every inch of the
membrane and finds any defects, even one the size of a
pinhole in 100,000 m? (1.1 million sq ft) of applied water-
proofing, ensuring that the waterproofing membrane is
completely continuous. If any defects are identified, these
can be rectified prior to the application of the final lining,
before it becomes expensive and nearly impossible to fix.
This is the only method of ensuring that the waterproofing
integrity has been achieved.

A dry tunnel is possible

A dry tunnel can be achieved by using products that
are controllable, suitable, seamless and can be reliably
tested. Other areas of the tunnel industry, such as cut-and-
cover and immersed tube tunnels, as well as other sectors
of the construction industry, have used this “best practice”
methodology for many years throughout the world and it
has been proven to work.

For contractors, there is also the benefit of reducing
uncertainty. The time, expense and disruption from chas-
ing leaks around a tunnel that should be dry, requiring
expensive repair, should no longer be a concern when the
waterproofing can be done correctly first time.

Consequently, there is now no reason for clients to
accept a leaking tunnel. Poor quality environments for tun-
nel users,long-term running costs issues, such as pumping
and disposal of water and early degradation by the action
of water ingress and its associated damage, should be a
thing of the past.

Design opportunities

At present, the tunnel industry around the world is
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looking at the issue of effective waterproofing carefully,
not only because of increasing requirements for water
tightness , but also because of a realization that a fully
bonded sprayed waterproofing in tunnels of an SCL/SEM/
NATM design offers some poignant design opportunities.
This has much greater implications for tunneling projects,
in terms of reducing cost and time.

Sheet systems

In traditional SCL tunnel construction, regardless
of how much sprayed concrete is applied as the primary
lining, from a structural perspective, this concrete is ig-
nored. The full structural load is supported by the final or
secondary lining. The traditional build would, therefore,
be sprayed concrete onto the excavated surface, followed
by installation of a sheet membrane. The sheet membrane
is tacked to various points and is not fully bonded to the
primary concrete. The choice for final lining construction
is then limited by the nature of the waterproofing mem-
brane because it is exceptionally difficult to get sprayed
concrete to bond to a sheet membrane system. This is
because the membrane does not have a continuous bond
to the primary lining. Thus, the sprayed concrete therefore
tends to rebound off the membrane surface. This effect can
be reduced by the use of lattice girders and reinforcing
steel mesh to help support the sprayed concrete during
application. However, this tends to reduce the quality
of the final lining, as achieving adequate compaction of
sprayed concrete through a network of steel reinforcement
is difficult. This results in voids and failure to passivate the
steel against corrosion from ground water when it is not
adequately encapsulated.

The construction method currently favored for final
linings tends to be traditionally reinforced cast in situ
concrete. This is much slower than spraying concrete, and
therefore, potentially more expensive. In long tunnels of
consistent cross-section casting. the use of shutters can be
cost effective. However, in complex geometry situations,
such as metro stations, where interconnecting tunnels
and passages have widely varying cross-sections, shutter-
ing becomes increasingly complex and expensive. At the
same time, waterproofing requirements are usually most
onerous in these areas, where both LUL and Crossrail
are currently asking for completely dry tunnels in their
specifications.

Sprayed systems

The great design benefit of a spray applied water-
proofing membrane is that the final lining can be installed
using permanent sprayed concrete instead of cast in situ.
With fiber reinforcement, traditional lattice girders and
rebar are no longer required, increasing build speed and
reducing cost.

Colin Eddie, from Morgan Sindall Underground Pro-
fessional Services, takes the view that “depending on the
design of the tunnel, cost savings of up to 50 percent are
achievable with a sprayed solution, when considering the



waterproofing and final lining taken together.”

Reduced cost, faster build speed and higher quality
waterproofing performance are a powerful argument in
favor of sprayed waterproofing membranes for tunneling.
However, the most significant advance that a fully bonded
sprayed membrane enables is use of the “composite effect”
between the primary and secondary sprayed concrete layers.

The composite effect

Construction that includes sprayed waterproofing,
the primary and secondary concrete layers are both fully
and intimately bonded to the membrane. Consequently,
both of the concrete layers are acting together. Therefore
the primary and secondary linings contribute to the load
bearing capability of the tunnel, unlike when using sheet
systems

Research carried out by Morgan Sindall, both in its
Underground Professional Services division at Rugby
and supported by further work at Warwick University
to test this theory, have shown that two concentric rings
of sprayed concrete, bonded together by Stirling Lloyd’s
Integritank HF tunnel waterproofing membrane, be-
have in the same way as a monolithic ring of the same
dimensions.

While earlier work has suggested that a mechanical
key between the concentric rings is required by way of an

uneven interface, the Warwick University work actually
shows that this is not the case and, even with a smooth
interface the full effect is achieved.

This is where the major benefit for future tunnel de-
sign lies and one that will have a profound effect on the
industry. If part of the primary lining can be considered
to contribute in structural calculations then the ultimate
application could mean that tunnels can be built with a
lower overall lining thickness. This means reduced excava-
tion, reduced volume of concrete required and a reduction
in the associated transport and installation costs. There
is also a significant environmental benefit in reduced
waste and reduced carbon generation, in addition to the
commercial benefits of building lower cost tunnels in a
shorter timeframe.

So the move to sprayed waterproofing that is occurring
around the world in tunneling has far wider implications
than “only” achieving the previously seemingly impossible
dream of dry tunnels. It also produces significant envi-
ronmental and commercial benefits. Better performance,
greater longevity, reduced environmental impact and
lower cost. In a world reeling under financial constraints,
this could not have come at a better time. H

Contributed by Sterling Lloyd Polychem, Ltd.,
Cheshire, United Kingdom. e-mail info@sterlinglloyd.com.

ticle about tunnel education in the United States

that T would forget some names of prominent
individuals. Although the emphasis of the article was
on institutions of higher learning, I did try to identify
various individuals that had contributed to tunneling
over the past few decades. During the NAT conven-
tion in Portland, OR (June 20-23), it became obvious
that some names had been overlooked.

Foremost among those names was Mike Vitale
from Hatch Mott McDonald in Cleveland, OH. Vi-
tale is a University of Illinois graduate who has been
actively involved in tunnel design for more than 25
years. Other names that popped up during discussions
in Portland included Larry Eckhart, Refik Elibay, Ed
Plotkin, Charlie Daugherty, Ray Henn, Bob Stier,
Jerry Shaw, Ted Budd, Paul Zick, Toby Wightman, Jon
Kaneshiro, Tom Clemens and Lok Home.

Two other aspects of the tunneling industry be-
came obvious in Portland. The first is that the tunnel-
ing industry truly operates like a gigantic fraternity.
Many organizations associated with tunneling have
been around forever and specialize in the successful

I knew it was inevitable when I was writing the ar-

Giving credit where credit is due:
Tunnel education in the US

pursuit of tunneling projects. Those organizations
include tunnel designers, tunnel contractors, owners,
equipment suppliers, specialty contractors and major
law firms.

The second aspect of tunneling that is quite inter-
esting is how many family names are associated with
the industry, such as Kiewit, Shea, Traylor, Kenny,
Diponio, Coluccio, Akkerman, Lovat, Robbins, Shank,
Bradshaw, Affholder, Atkinson, Kassouf and many
others, I am sure.

Finally, I would like to highlight a few more names
of some of the “old-timers” that were not listed in the
original article such as Gail Knight, Vint Garbesi, Al
Provost, Gene Waggoner, Jim Irish and Terry Mc-
Cusker.

Having written the original article I now know
what my wife endured trying to decide who to invite
to my daughter’s wedding. I know there are still more
names that should be mentioned, but I guess we have
to call it quits for now.

Gary S. Brierley
Andre Hawks
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North American Tunneling 2010

Conference highlights

ven though the economy of the
EUnited States remains in reces-
sion — or not, depending on
which economist you listen to — mu-
nicipalities still need improved trans-
portation, water and wastewater transit
systems. And they are willing to spend
the necessary funds on those systems,
provided they are affordable, environ-
mentally friendly and sustainable.
From June 20-23, professionals in the
tunneling and underground construction
industry from around the world gath-
ered in Portland, OR to learn new ways
of providing those systems using the
latest technology available. The North
American Tunneling (NAT) conference
attracted 803 attendees and 108 exhibit-
ing suppliers of equipment and services.
In addition to the technical program-
ming, provided by the world’s leading
professionals in the underground con-
struction industry, the NAT program
included two short courses, Grouting in Underground
Construction, and Soft Ground Tunneling. Two workshops
were also held — Better Specifications for Underground
Projects: Perspectives of Owners, Engineers, Contractors
and Suppliers; and Professional Liability Issues for Con-
sulting Engineers on Tunneling Projects: Perspectives of
Owners, Constructors and Consulting Engineers.

Technical programming

The technical program at NAT included more than
100 papers presented in four tracks — technology, design,
planning and case histories. Among the topics covered
by authors from around the world were project planning
and implementation, risk, project sustainability, project
delivery, budgeting, innovation, applied technologies, and
conventional and pressurized face tunneling.

The papers are available as a proceedings volume, avail-
able from SME, US$139 for members and student members,
and US$189 for nonmembers. Online www.smenet.org/
store; phone 303-948-4225 or 800-763-3132; e-mail books@
smenet.org; mail SME, Book Coordinator, 8307 Shaffer
Parkway, Littleton, CO 80127.

The following is a sampling of a few of the presentations.
I

Projects in Portland.
Tunneling in Portland mir-
rors the industrialization
and urbanization of Amer-

Steve Kral,

Editor
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The exhibit at the NAT Conference attracted 108 exhibitors.

ica, according to Susan L. Bednarz, Paul T. Gribbon and
Joseph P. Gildner. In the Applied Technologies session,
the three presented a history of tunneling in the Portland
area, including rail and highways. Beginning with rail
tunnels in the early 1900s, tunneling has evolved as a tool
to protect the environment by reducing combined sewer
overflows into the Willamette River that runs through
Portland.

At least 14 tunnel projects exist in the Portland area,
the authors said, ranging from a 1909 rail tunnel to the
East Side CSO Tunnel, currently under construction.
The variety of tunneling methods used to construct these
tunnels reflects the diverse local geology, ranging from
basalt bedrock to open gravel and boulders to soft silt.
Challenging ground conditions have led to tunneling
innovation, including the first use of a slurry mixshield
tunnel boring machine (TBM) in North America and the
longest microtunneling drive in the United States.

Shaft lining. In their paper “Large diameter segmen-
tally lined shafts,” Darin R. Kruse and Rodney Meadth,
of Cobalt Construction, examined some of the unique
engineering challenges in building shallow, large diameter
(up to 90 m or 300 ft) segmentally lined shafts for nontra-
ditional heavy civil or commercial uses, such as parking,
storage, transportation or housing facilities.

The proposed design and construction approach the
authors discussed addressed several inefficiencies that are
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currently present in commercial practice.
The studied design considers excavation
depths up to 15 m (50 ft), and includes in-
ternal structural bracing (floors and ring
beams) and post-tensioning elements in
its final form. The results of economic
modeling, field testing, prototype grout-
ing methods and two-dimensional and
three-dimensional finite element models
were discussed.

TBM hybrids. The Lake Mead No.
3 Intake Tunnel will be constructed us-
ing a hybrid TBM — both slurry shield
and open mode operation are possible
— mostly through tertiary sedimentary
rocks. Georg Anagnostou, Linard Canti-
eni and Marco Ramoni, of ETH Zurich,
and Antonio Nicola, of ImpregiloSpA,
discussed the geotechnical aspects of op-
erating a TBM at the Lake Mead project.

Due to the poor quality of the ground
and the high pore pressures prevailing in
the 4-km- (2.5-mile-) long subaqueous
section of the tunnel (up to 14 bar, the highest pressures
seen to date in closed shield tunneling worldwide), the
authors said that particular attention must be given to
the risk of shield jamming or face collapse during bor-
ing or during the performance of maintenance activities
in the working chamber. They examined the expected
geological-geotechnical conditions and discussed their
potential impact on the operation of the hybrid TBM
(mode of operation and face support pressures), as well
as proposed auxiliary measures, including advance drain-
age, grouting and decision-making during construction.

Underground structure design. Sustainable design is
an integrated design process that complies with the prin-
ciples of economic, social and ecological sustainability. In
his paper, “Sustainable underground structure designs,”
Lei Fu, of URS Corp., said the philosophy of sustain-
ability should be applied at various phases of an infra-
structure system — the planning, design, construction
and operation. The author reviewed current practices in
sustainable infrastructure design, especially underground
structure design. And he discussed the issues related to
the application of the philosophy of sustainability to the
design and construction of underground projects.

Sustainable tunnels. The concrete industry is one
of the planet’s largest consumers of natural resources.
In their paper “Design for sustainable and economical
tunnels,” Derek J. Penrice and Bradford F. Townsend, of
Hatch Mott MacDonald, said that cement production
results in approximately 7 percent of the annual global
emission of carbon dioxide (CO2). With the continued
threat of global warming, and increased costs for com-

Equipment suppliers showed the latest in tunneling technology.

modities, they said that it is critical that owners, designers
and contractors promote the development of sustainable
underground structures that make economical use of
natural resources.

This process starts with design, the authors said. The
selection of a particular design standard and design con-
cept,as well as materials specification can significantly in-
fluence a project’s resource requirements, and cost. They
identified ways the underground construction industry
can develop and promote more sustainable and, conse-
quently, more economical practices within the industry.

Corrosion protection. Wastewater tunnels are con-
tinually exposed to highly corrosive environments. Own-
ers are requiring 100-year design lives for their tunnels.
So these tunnels, traditionally lined with concrete, will
require protection from the corrosive environments
they are deployed in. URS Corp.’s James B. Carroll and
Heather M. Ivory discussed the available corrosion pro-
tection products on the market today for rehabilitation
and new constructions. They examined the risks involved
with the application of corrosion protection products
in underground structures and the cost associated with
these products.

Geotechnical variability. Geotechnical analyses for
long tunnels should account for both variability and un-
certainty, according to Jack Raymer, of Jordan, Jones and
Goulding. Variability is a natural condition of the ground,
he said. Uncertainty involves limits in knowledge about
the ground. Variability can be described geologically and
statistically using models based on the bell curve.

Ground problems typically involve the extreme con-
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ditions at the tails of the bell curve. Uncertainty comes
from having a limited amount of data, models that are
imperfect and the change in scale between boreholes
and the tunnel. Raymer provided several examples to
show how baselines can be developed to account for
both variability and uncertainty.

Washington D.C.river projects. The Anacostia River
Projects (ARP) is the major component of the long term
control plan for the District of Columbia Water and
Sewer Authority. Amanda Morgan, of Jacobs Associates;
Kevin Fu, of URS Corp.;and Ronald E. Bizzarri and Carl
M. May, of the District of Columbia Water and Sewer
Authority, said the ARP consists of an approximately
20.4-km- (12.7-mile-) long tunnel system. The project
includes 18 large-diameter deep shafts and supporting
structures.

The authors reviewed the ongoing geotechnical in-
vestigations used to characterize the subsurface for the
ARP. Drilling methods include sonic and conventional,
they said, and boring spacing is about 190 m (600 ft).
Field testing includes pressuremeter, vane shear and
crosshole seismic. Laboratory testing includes index,
triaxial, consolidation, soil abrasion testing (SAT), soil
chemistry and water quality. The estimated cost for the
investigations is $6.5 million.

Setting the owner’s budget. Many major underground
public works programs have had problems with original
published budgets compared with actual final costs. The
cause of this, in most cases, is a poorly considered initial
budget, according to Paul T. Gribbon and Julius Strid,
of Portland’s Bureau of Environmental Services and
EPC Consultants, respecitively. The problem, they said,
is that the public expects an accurate project budget to
be published before there is any site investigation, engi-
neering or design or a bid from a contractor, in addition
to the inevitable changes that occur during all phases of
an underground public works program.

The responsibility for establishing the budget falls
squarely on the owner, the authors said. This usually
occurs when the owner has no avenue for assistance
from contrac—tors or designers familiar with the type of
work since they cannot hire someone to help them until
program has begun. Some owners are lucky enough to
have experienced personnel on staff familiar with ma-
jor underground projects. But most do not, since these
projects are not a regular occurrence for owners.

Additionally, the benefits of a project are not nec-
essarily fully explored prior to the go-ahead to offer a
contrast between the anticipated public investment in
the project versus what the economic-environmental-
community benefits are estimated to be throughout its
life.

Gribbon and Strid presented an approach to setting a
realistic owner’s budget and preparing a benefits analy-
sis for an underground public works program. Their
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presentation attempted to define the problem and give
some answers. Included was a program budget guideline
checklist, a benefits checklist and a few rules of thumb
for predicting budgetary items.

Urban Ring Project. Three authors described the key
planning phase issues and tradeoffs associated with a
potential tunneled portion of the proposed Urban Ring
Project in Boston, MA. D.M. Watson and J.P. Davies,
both of Hatch Mott MacDonald; and J.A. Doyle, of
AECOM, said the project is intended to provide new
and improved transit service along an orbital corridor in
Boston and several surrounding municipalities. It would
link up the existing radial transportation system outside
of the downtown core with a bus rapid transit system.

The tunnel portion of the corridor would be ap-
proximately 2.4-km- (1.5-miles-) long and would be
constructed under the densely developed Longwood
Medical and Academic area (LMA) and Fenway neigh-
borhood of Boston. The dense urban environment,
coupled with highly sensitive surface and subsurface
conditions, imposed many constraints on the planning
and conceptual design. Consequently, a range of align-
ments and profiles were considered, along with different
tunnel construction techniques. These included single
bore or twin bore pressurized face TBMs up to 12.8 m
(42 ft) in diameter, sequential excavation methods and
cut-and-cover techniques.

UCA awards,
UCA Executive Committee members

The UCA of SME presented its individual and proj-
ect of year awards during NAT. Refik Elibay received
the 2010 Outstanding Individual Award. Elibay is a tun-
neling practice leader with Jacobs Engineering Group.
His career spans more than 40 years in tunneling and
underground construction. He has also served on the
UCA of SME Executive Committee.

Edward S. Plotkin was the recipient of the Lifetime
Achievement Award. Throughout his career, he has
worked as a tunnel constructor and as project man-
ager for numerous tunneling and construction projects,
mostly in the East. He was also commissioner of public
works for Westchester County in New York, where he
was responsible for maintaining county facilities and a
$200-million annual budget for new and ongoing capital
expenditures.

The UCA of SME presented Levent Ozdemir its
Outstanding Educator Award. He retired from the Colo-
rado School of Mines (CSM) after 32 years of teaching
and conducting research into tunneling and underground
construction. Throughout his career at CSM, Ozdemir
taught undergraduate and graduate courses in design
and construction of underground structures, tunneling,
site investigations, excavation project management and
underground mining.

The Metro Gold Line Eastside Extension Tunnels



project received the UCA of SME Project of the Year
Award. The project extended the Los Angeles County
Metropolitan Transportation Authority’s light rail sys-
tem to the East Los Angeles communities. The project
included a 2.7-km (1.7-mile) underground segment in
cut-and-cover and twin-bored tunnel structures. Work
was performed by Eastside LRT Constructors, a joint
venture between Washington Group International,
Obayashi and Shimmick. The tunnels were contracted
to Traylor Brothers and Frontier Kemper.

Four new members of the UCA of SME Executive
Committee were elected during NAT (see page 43). A fifth,
Marcus R. Jensen, was re-elected to serve another term.

The four new members include Douglas Harding,
vice president of international sales with The Robbins
Co.; Colin A. Lawrence, senior vice president with Hatch
Mott MacDonald; Michael Rispin, managing director of
Normet’s North American region; and David Rogstad,
vice president and chief operating officer of Frontier
Kemper Constructors.

Professional liability workshop generates
interesting discussions

Engineers on Tunneling Projects workshop held

during the North American Tunneling conference
was well attended and produced several interesting discus-
sions about designer risk.

The workshop began with a presentation by David
Hatem and topical discussions by David Corkum, Jack
Lemley, Doug MacDonald, Gary Brierley and Mike Sil-
chuck. David Hatem’s presentation was comprehensive
and covered many topics associated with “disappointed
expectations and risk allocations” for tunnel designers
including design/build procurement, subsurface investi-
gations, construction means and methods, differing site
conditions, standard of care, performance specifications,
insurance considerations and third party exposures. Four
of the above issues were discussed in greater detail by the
panel and the audience.

The Professional Liability Issues for Consulting

Serving as the owner’s consultant for a design/build
project. The owner’s consultant for a design/build tunnel
must set the stage for every issue associated with project
success including project layout, subsurface conditions,
third party impacts, design requirements and construction
conditions/limitations. The owner’s consultant will also be
heavily involved with qualifying and selecting the design/
build team. It is fair to say that it is more difficult to pre-
pare the contract package for a design/build procurement
than it is for design/bid/build.

Serving as the contractor’s designer for a design/build
project. The contractor’s designer for a design/build tun-
nel is also inundated by a variety of project responsibilities.
In general, designers should only work with contractors

with whom they have a long-
Gary Brierley

standing relationship and
who are dedicated to the

Gary Brierley, member UCA of SME, is
president Brierley Associates LLC, Littieton,

highest standards of quality
C0, email ataylor@brierleyassociates.com.

and safety. Even so, the con-
tractor’s designer becomes
involved with many issues
associated with construction

means and methods that may not be well defined in the
contractual relationship. Ground control procedures
associated with adjacent third parties are particularly dif-
ficult to define since there are no contractual relationships
with those entities.

Preparation of a geotechnical baseline report. Geo-
technical baseline (GBR) reports for a design/build tunnel
are difficult to write and require extensive coordination
between the wwner’s and the contractor’s geotechnical
consultants. Multiple phases of subsurface investigation
and GBRs for bidding and construction must be prepared.
In addition, subsurface exploration results by the contrac-
tor must be incorporated into the contract and could result
in claims of differing site conditions at the beginning of a
project. In general, only the best and most experienced
geotechnical consultants should become involved with this
process and a great deal of thought must be invested in
how the subsurface risks are distributed among the parties.

Indemnification and duty to defend. Indemnification
and duty to defend clauses in contract documents for
engineering services are becoming increasingly oner-
ous. This is especially true for subconsultants who are
being asked to accept “flow down” requirements from
the prime agreement. In general, those clauses may not
be insurable and are sometimes not legally enforceable.
As a minimum, a design professional should not accept
responsibility to indemnify or defend a client except for
actions resulting directly from negligence and/or willful
misconduct. Owners must also consider the fact that the
best, most experienced designers will not agree to oner-
ous indemnification provisions that actually increase the
possibility of major design errors for those projects.

This workshop was generally worthwhile but I believe
additional emphasis on this topic and a much more focused
and hard-hitting workshop would be appropriate. Tunnel
designers need all the help they can muster when it comes
to minimizing risk and avoiding liability for underground
construction projects. l
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T&Mc TUNNELDEMAND

TUNNEL | LENGTH | WIDTH | BID
TUNNEL NAME OWNER LOCATION ( STATE USE (FEET) (FEET) | YEAR STATUS
Hudson River NJ Transit ARC Newark NJ Subway 8,000x 2 245 2010 Bid date
Crossing Program 10/05/10
Palisades Tunnel NJ Transit ARC Newark NJ Subway 5,400 x 2 24.5 2009 Awarded to
Program S3JV
Manhattan Tunnel NJ Transit ARC New York NY Subway 6,000 x 2 245 2009 Awarded
Program Barnard/
Judlau JV
THE 34th St. Cavern | NJ Transit ARC New York NY Subway 2,200 100 x 100 | 2011 Under design
& Station Program
Second Ave. 72nd NYC-MTA New York NY Subway 1,000 70 2010 Awarded
Street Station SSK IV
Water Tunnel #3 NYC-DEP New York NY Water 24,000 20 2012 Under design
Harbor Siphons NYC-DEP New York NY Water 10,000 10 2010 Awarded
Tunnel OHL/Tully
A%
Cross Harbor Freight | NYC Regional New York NY Highway 25,000 30 2013 Under design
Tunnel Development Auth.
Clinton CSO Tunnel | City of Syracuse Syracuse NY CSO 2,000 17 2011 Under design
Silver Line Extension | Boston Transit Boston MA Subway 8,400 22 2013 Under design
Authority
East-West Subway Baltimore MTA Baltimore MD Subway 32,000 18 2012 Under design
Extension
WASA CSO Program
Blue Plains Tunnel DC Water and Sewer | Washington DC CSO 23,400 23 2011 RFQ 3Q 2010
Anacosita River Tunnel | Authority CSO 12,500 23 2013 Under design
Northeast Branch Tunnel CSO 11,300 15 2018 Under design
Northeast Boundry Tunnel CSO 17,500 23 2021 Under design
North/South Tunnel Georgia DOT Atlanta GA Highway 77,000 41 2015 Under design
Snapfinger Interplant | Dekalb County Decatur GA CSO 26,400 28 2010 Under design
CSO Tunnel
Port of Miami Tunnel | Florida DOT Miami FL Highway 7,400 39 2011 Awarded
Bouyges
Civil Work
Florida
Lockbourne City of Columbus Columbus OH Sewer 10,000 12 2012 Under design
Interceptor Sys. Tunnel
OSIS Aug. & Relief City of Columbus Columbus OH Sewer 25,300 18 2010 Kenny/
Sewer Tunnel Obayashi JV
low bidder
Olentangy Relief City of Columbus Columbus OH Sewer 58,000 14 2012 Under design
Sewer Tunnel
Alum Creek Relief City of Columbus Columbus OH Sewer 74,000 10-18 2014 Under design
Sewer Tunnel
Black Lick Tunnel City of Columbus Columbus OH Sewer 32,000 8 2013 Under design
The editors of Tunneling & Underground Construction encourage UCA of SME members to submit projects to the Tunnel Demand Forecast
online at www.smenet.org. The items will be posted on the online TDF once they are verified.
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TUNNEL |LENGTH (WIDTH | BID

TUNNEL NAME OWNER LOCATION | STATE USE (FEET) (FEET) | YEAR STATUS

Euclid Creek Tunnel | NEORSD Cleveland OH CSO 18,000 24 2010 Bid date 09/30/10

Dugway Storage NEORSD Cleveland OH CSO 16,000 24 2014 Under design

Tunnel

Lower Mill Creek M.S.D.of Greater | Cincinnati OH CSO 9,600 30 2015 Under design

CSO Tunnel Cincinnati

Water Treatment City of Austin Austin X Water 45,000 7t09 2010 Bid date 1st Q

Plant #4 intake 2011

Waller Creek Tunnel | City of Austin Austin X CSO 5,300 22 2011 Under design

Deep Rock City of Indianapolis | IN CSO 34,000 18.5 2011 Under design

Connector Tunnel Indianapolis

Pogues Run Tunnel City of Indianapolis | IN CSO 11,000 18 2013 Under design
Indianapolis DPW

Drumanard Tunnel Kentucky DOT Louisville KY Highway 2200x2 35 2012 Under design

Drumanard Tunnel - | Kentucky DOT Louisville KY Highway 2,200 12x12  |2011 Under funding

Pilot Tunnel review

Alaskan Way Washington DOT | Seattle WA Highway 10,500 54 2011 Bid date 10/28/10

Highway Tunnel

Central Subway S.E. Municipal San Francisco | CA Subway 16,600 20 2011 Under design

Tunnel Trans. Authority

Bay Tunnel S.F.Public Utility | San Francisco | CA Water 26,200 10 2010 Awarded Michels/
Commission Jay Dee/Coluccio

New Irvington Tunnel S.E Public Utility | San Francisco | CA Water 18,200 10 2010 Awarded
Commission Southland/Tutor

Perini JV

Sunnydale Aux. Sewer | S.E Public Utility | San Francisco | CA Sewer 4,000 11 2010 Awarded Super

Tunnel Commission Excavators

San Francisco DTX Transbay Joint San Francisco | CA Transit 6,000 35t050 2012 Under design
Powers Authority

LA Metro Wilshire Los Angeles MTA | Los Angeles | CA Subway 24,000 18 2012 Under design

Extension

SVRT BART Santa Clara Valley | San Jose CA Subway 22,700 20 2011 Under design/
Trans. Authority delayed

Spadina Line Extension | Toronto Transit Toronto ON Subway 22,000 18 2010 Awarded
Commission 4th Q 2010

Eglinton West Tunnel Toronto Transit Toronto ON Subway 10 km 20 2011 Under design
Commission

Yonge Street Extension | Toronto Transit Toronto ON Subway 15,000 18 2013 Under design
Commission

Port Mann Greater Vancouver | Vancouver BC Water 3,300 10.5 2010 Bid date 10/01/10
Regional District

Evergreen Line Project | Trans Link Vancouver BC Subway 10,000 18 2012 Under design

UBC Line Project Trans Link Vancouver BC Subway 12,000 18 2014 Under design

Kicking Horse Canyon | BC Dept of Golden BC Highway 4800x2 45x32 | 2012 Under design
Transportation

T&UC
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IJCA 2011 UCA of SME Calendar [gfq
SME cCall for Photos and Sponsors SME

Do you have great tunnel project photos? UCA is asking for photos for the 2011 calendar that
will be sent to UCA members. The best 18 photographs will be selected. One for each calendar
month....along with photo credits. Please send your high resolution photos (tif or jpg format)
to Mary O’Shea at oshea@smenet.org by October 1, 2010. Selection of photos will be made by
October 30th, 2010.

OR

You can be a sponsor for the 2011 UCA Calendar! The benefits include:

e Guaranteed photo of your choice in the calendar
* Photo credit
e Company logo on the same page as the photo

¢ Sponsorship ($1,000)
¢ Sponsorship for the Front or Back Cover of the calendar ($3,000) ¢

Complimentary calendars will be sent to 700+ UCA members.

If you would like to be a sponsor, please contact Liz Jones:
jones@smenet.org or 303.948.4216
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UCA announces new
Executive Committee members

our new members joined the Association (UCA) Division at the was re-elected to serve another
Executive Commttee of the North American Tunneling Confer- term. They began their terms on
Underground Construction ence in June 2010. Marcus Jensen July 1,2010.

Douglas Harding — Committee NMember

Douglas Harding is the vice 1979. These include managing the and other divi-
president of the International Sales ~ engineering, project management sions in China, (
Division of The Robbins Co. Rob- and manufacturing departments of Europe and India.
bins is a global tunnel boring ma- Robbins. Harding’s current respon- Harding re- (™
chine company based in Solon, OH.  sibilities include international sales,  ceived a B.S. de- h
Robbins has four primary manufac-  as well as responsibility for over- gree in mechani-
turing facilities and seven interna- seeing the Robbins Customer Ser- cal engineering
tional sales and service locations. vice Division. This division incor- from Cleveland

Harding has served in sev- porates the field service and spares State University HARDING
eral capacities with Robbins since departments for North America in 1982.

Marcus R. Jensen — Committee Member

Marcus R. Jensen spent the engineering public water systems. Southern Nevada
year before he entered college as During the past 15 years, he has Water Authority’s
a welder and structural steel fabri- been associated with the planning, engineering de-
cator. He then toured throughout design and construction of more partment in 1999.
Southeast Asia and India in 1976. than $2 billion of regional water The Southern
This convinced him that he would system improvements for south- Nevada Water
like to make his contributions to ern Nevada, including submerged Authority is cur-
the world as a civil engineer. water intakes, tunnels, pumping rently engaged in
Jensen earned his B.S. degree stations, pipelines and water treat- more than $500
in civil engineering from San Di- ment facilities. million of con- JENSEN
ego State University in 1982 and Jensen is a professional engi- struction for In-
began a 28-year career focused on neer and became director of the take No. 3 at Lake Mead.

Colin A. Lawrence — Committee Member

Colin A. Lawrence is senior vice rock. He has been involved in all ects around the
president with Hatch Mott Mac- aspects of underground project world, including
Donald and serves as the firm’s implementation from planning, de- the Channel Tun-
deputy practice leader for tunnels sign, project management to con- nel, the Storebaelt
in the eastern United States. He has struction management and project Rail Tunnel Proj-
more than 30 years of specialized completion. ect in Denmark
experience in all types of tunnel- Lawrence has gained a reputa- and the Strategic
ing for transportation, water and tion for successfully undertaking Sewerage Dis-
wastewater projects in a variety some of the more technically chal- posal Scheme in .
of ground conditions in soil and lenging and high-risk tunnel proj- Hong Kong. LAWRENCE

Michael Rispin — Committee Member

Michael Rispin earned a bach- Canada’s Explosives Division and period, he was primarily involved
elor’s degree in mining engineer- served in positions of increasing with underground applications in
ing, with a minor in management, responsibility. His 12-year career mining and tunneling construction.
from McGill University in 1985. with explosives concluded at Austin In 1996, Rispin accepted the
After graduation, he joined DuPont Powder Canada. Throughout this position of mining manager with
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Master Builders in Cleveland, OH
and became involved with sprayed
concrete. He was responsible for the
Allentown Equipment Division and
served as manager of underground
construction for North America.
This culminated with an assignment
in Switzerland with BASF, a compa-
ny acquisition. His 13-year focus was
on tunneling and underground min-
ing. Since 2009, Rispin has served

as managing director for Normet’s

LDIVIIVEE B |

North America Region, and he
also serves as president of Normet
Americas and Normet Canada, a
manufacturer and supplier of equip-
ment for tunneling and underground
mining. It is also involved in the pro-
cesses of sprayed concrete and ex-
plosives charging.

In addition to the UCA of
SME, Rispin is a member of the
Professional Engineers of Ontario,
the Canadian Institute of Mining,

David Rogstad — Committee Member

David Rogstad received a B.S.
degree in building construction in
1979 and an M.B.A.in 2001, both
from the University of Washington.
From 1979 through 1981, Rogstad
worked for Genstar Construction in
Bellevue, WA. In 1981, he joined S.J.
Groves & Sons and worked as an
engineer on lock, dam and bridge
projects on the Mississippi and Sag-
inaw rivers.

He worked in Alaska from 1985
through 1991. He first served as

project engineer for Christenson,
Raber Kief & Associates of Seattle,
WA, and later as project engineer
and project manager for Enserch
Constructors on the Bradley Lake
hydro project. Rogstad was project
manager for S.A. Healy Co. on the
Dallas Area rapid transit’s NC-1B
project, which involved 10,668 m
(35,000 ft) of rail tunnel and related
structures. He joined Frontier Kem-
per Constructors (FKCI) in 1995

as an estimator in its headquarters

Metallurgy and
Petroleum, the
American Society
of Civil Engineers,
the International
Society of Explo-
sives Engineers,
the American
Concrete Institute .
and the Ameri- '

can Shotcrete RISPIN
Association.

office. In 1997, he
was promoted to
regional manager
of FKCI’s North-
west Division of-
fice. In 2004, he
was elected vice
president and
chief operating
officer.

Rogstad became president and
chief executive officer of the com-
pany in 2008. H

ROGSTAD

New topics to be discussed at
Breakthroughs in Tunneling course

merging technologies in tun-
Enel boring machine (TBM)

construction increasingly
allow large-diameter tunnels to be
bored across North America and
around the world. Projects in Niag-
ara Falls and Seattle are among oth-
ers in Europe and Asia using TBMs
with diameters up to and exceeding
15.2 m (50 ft). The current plan for
the Alaskan Way project in Seattle
is to use a soft-ground TBM with
a diameter of approximately 16.8
m (55 ft), which would be a world
record.

Breakthroughs in Tunneling, an

annual tunneling short course at the
Colorado School of Mines (CSM),
will explore the issue of TBM tech-
nology for large-diameter tunnels
and more. The course will be held
Sept. 22-24,2010 on the CSM cam-
pus in Golden, CO.

Also new to the agenda is a
focus on conditioning for pressur-
ized face tunneling. This timely sub-
ject includes a discussion of earth
pressure balance and slurry TBM
projects that are coming up in the
United States and for which proper
face conditioning is a critical aspect
of success.

Breakthroughs in Tunneling

A Three-Day Tunneling Short Course

September 22-24,2010

CSM professor emeritus Lev-
ent Ozdemir, a recognized expert
on mechanized tunneling, and Tim
Coss, president of Microtunnel-
ing, are the course directors. This
one-of-a-kind course is designed
for contractors, owners and design
engineers who are building or plan-
ning to build a tunnel. The course
is organized by CSM in conjunc-
tion with Tunnel Business Magazine
and Microtunneling. Attendees will
receive continuing education units
for attending the course. For more
information or to register for the
course, visit www.tunneling.com. l
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UCA Division seeks nominations
for the 2011 Executive Committee

he Underground Construc-
I tion Association (UCA)

Division seeks recommen-
dations and nominations from all
UCA members for interested indi-
viduals to serve on the 2011 UCA
Executive Committee. The execu-
tive committee consists of three of-
ficers — chair, vice chair and past
chair — and four directors from
each of the following areas: engi-
neers, contractors, owners and sup-
pliers. Ideally, the UCA Executive

Committee has balanced represen-
tation from the four categories, but
the committee has the option to
have more members serving in one
or more categories with fewer rep-
resentatives in others.

If you would like to nominate
someone for consideration, please
e-mail your recommendation to
Mary O’Shea, oshea@smenet.org,
at SME headquarters by Nov. 1,
2010. SME staff will compile all
nominations for the UCA Nomi-

nating Committee’s consideration.
Please identify in which of the
four areas the individual should
be considered for service — engi-
neer, contractor, owner or supplier.
Also include a brief biography
or résumé outlining the person’s
industry experience and service
to UCA and other professional
organizations.

Please remember that the in-
dividual must be a member of the
UCA of SME. B

UCA calls for award nominations

he Underground Construc-
I tion Association (UCA) Di-
vision of SME will present
the UCA awards at the 2011 Rapid
Excavation and Tunneling Con-

ference in San Francisco, CA.The
awards to be presented are: Out-

standing Individual, Project of the
Year, Outstanding Educator and the
Lifetime Achievement Award. The
nominations for the awards will be
reviewed and the winners selected
by the UCA Executive Committee
at its January meeting. The recipi-

ents’ photos and biographies will
appear in the June issue of T&UC.
Guidelines and nomination forms
are available on the UCA of SME
website, uca.smenet.org. Submit
nominations by Jan. 3,2011 to Mary
O’Shea at oshea@smenet.org. H

Submit your photos for the UCA calendar —
or become a calendar sponsor

o you have great tunnel
D project photos? The UCA

Division is asking for pho-
tos for its 2011 18-month calendar,
which will be available to all UCA
members. The best photographs
will be selected, one for each
month, and credit will be given to
each photographer. Please e-mail

RSONAL NEW

Akkerman Inc. has appointed RICK
ZAVITZ (SME) to the position of
area sales manager for the North
American and Canadian markets.
He has more than 17 years of ex-
pertise in lubrication products,
slurry separation, mud mixing and
directional drill manufacturing in
the trenchless market. Zavitz previ-
ously worked for Wyo-Ben in Bill-
ings, MT, Surface to Surface Inc. and
Trenchless Utility Equipment. H

your high resolution photos (tif

or jpg format) to Mary O’Shea at
oshea@smenet.org by Oct. 1,2010.
The final photos will be selected by
Oct. 30,2010. We want to see your
work.

Or be a sponsor

Sponsor’s benefits include a
guaranteed photo of your
choice in the calendar,
photo credit and a com-
pany logo on the same
page as the photo. Inside

Croton Aqueduct Tunnel,
Croton, NY. TBM Break-
through with Crew and

Staff.

Photo courtesy of Lovat.

sponsorships of $1,000 and front or
back cover sponsorships of $3,000
are available. Complimentary cal-
endars will be sent to the more
than 700 UCA Division members.
Potential sponsors should contact
Liz Jones at jones@smenet.org or
phone 303-948-4216. W
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Tsurumi to represent Primax Pumps in Europe

Tsurumi Europe has announced
an agreement with Australian
pump manufacturer, Primax
Pumps, to sell its automatic self-
priming diesel pumps to Germany,

Tsurumi will sell Primax’s Yakka pumps in Europe.

France, Austria and Switzerland.
The new pumps are highly versatile
and will complement Tsurumi’s
current product range. Tsurumi
Europe will introduce the new
pumps at the
bauma 2010
trade fair in
Munich, Ger-
many (April
19-25).

Tsurumi
Europe con-
tinues to
expand its
range of spe-
cialist pump-
ing solutions
with the
addition of a
new product
line.

The new
pump line

joins Tsurumi’s current offerings
and allows the company to provide
a compact, mobile and fuel efficient
pumping solution for almost any
application.

The Yakka are compact and
maneuverable pumps that can be
mounted on a single axle trailer.
The versatile range has a maximum
head of 67 m (220 ft)and maximum
flow of 132 L/s (2,090 gpm). The
pumps can be used for general
dewatering and wellpoint applica-
tions.

The Yakka have market leading
fuel efficiency, with a full tank pro-
viding up to 30 hours of use. The
pumps are also very quiet thanks to
a special acoustic casing. Running
at 1,500 rpm, the Yakka emits just
65.5 dBA at 7 m. Gull wing doors
allow for easy maintenance.

www.tsurumi-europe.com

Bobcat introduces new line of compact excavators

Bobcat M series excavator.

Bobcat has introduced a new
series of compact excavators
known as the M-series. The new
compact excavators are reengi-
neered to deliver greater strength
in a lighter machine.

Backed by industry-leading
cycle times, M-series compact ex-
cavators provide improved digging
performance in a lighter machine.
The advanced hydraulic system pro-
vides more usable power, consistent
and smooth operation and predict-
able results every time. Some new
features include auto shift travel,
auto idle and fingertip controls.

With reduced noise levels, im-
proved climate control and conve-
nient storage, M-series models are
built for all-day operation. The new
easy-to-use rotary knob allows for
precise throttle adjustments.

M-series compact excavators
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feature a redesigned
work group for im-
proved lifting perfor-
mance and durability.
The new X-frame un-
dercarriage offers better
ground clearance and
less cleanup time. Inte-
grated slew brakes hold
the load steady when
working on a slope.

The machines in-
clude simple checkpoints
for easy maintenance.
The swing-open tailgate
and side access hood
allows for eas access to
key maintenance points.
Side panels are easily
removed for additional
engine access.

www.bobcat.com




T&Mc COMING UP

e Denotes new listing.

September 2010
e 21-24, InnoTrans 2010, Messe Berlin, Berlin,
Germany, Italy. Contact: Messe Berlin GmbH,
phone 49-030-3038-2036, fax 49-030-3038-2190,
e-mail innotrans@messe-berlin.de, website www.
innotrans.com.

¢ 22-24, Breakthroughs in Tunneling Short Course,
Colorado School of Mines, Golden, CO. Contact: Lev-
ent Ozdemir, 780 Kachina Circle, Golden, CO 80401,
phone 303-526-1905, e-mail lozdemir1977@aol.com,
website www.tunneling.com.

October 2011

26-27, Underground Infractructure of Urban
Areas 2011, Wroclaw, Poland. Contact: Institute
of Civil Engineering, Wroclaw Universty of Tech-
nology, website www.uiua2011.pwr.wroc.pl.

November 2011
e 8-10, 28th International No-Dig 2010, Suntec

More meetings information can be
accessed at the SME website —
http://www.smenet.org.

Singapore International Convention & Exhibition
Center, Singapore, China, website www.istt.com.

March 2011
e 27-31, NASTT’s 20th No-Dig Show, Gaylord
National Resort & Convention Center, Washing-
ton, D.C. Contact: Michelle Hill, Benjamin Media,
Inc. 1770 Main St., P.O. Box 190, Peninsula, OH
44264-0190, phone 330-467-7588, fax 330-468-2289,
e-mail mmagyar@benjaminmedia.com, website

www.benjaminmedia.com.

May 2011
e 21-26, ITA-AITES World Tunnel Congress,
Helsinki, Finland. Contact: Congrex/Blue & White
Conferences Oy, P.O.Box 81, FI-00371 Helsinki,
Finland, phone 358-9-5607500, fax 358-9-56075020,
e-mail wtcl1@congrex.fi, website www.wtcl1.org.

June 2011
e 19-22, NAT, San Francisco, CA. Contact:
Meetings Department, SME, 8307 Shaffer Parkway,
Littleton, CO 80127, phone 800-763-3132 or 303-
979-3461, e-mail sme@smenet.org, website www.
smenet.org. l

UCA of SME

George A. Fox Conference

Jan. 26, 2011

Graduate Center City University of New York,
New York, NY

FOR ADDITIONAL INFORMATION CONTACT: Meetings Dept., SME 800-763-3132, 303-948-4200
fax 303-979-4361, e-mail sme@smenet.org
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2011 George A. Fox Conference
January 25, 2011 « Graduate Center, City University of New York
New York, New York

Rapid Excavation and Tunneling Conference
June 19-22, 2011 » San Francisco, California

2012 North American Tunneling Conference
June 24-27, 2012 « JW Marriott « Indianapolis, Indiana

For more information contact: UCA of SME
www.smenet.org ¢ meetings@smenet.org ¢ 800-763-3132 « 303-948-4200
8307 Shaffer Parkway ¢ Littleton, Colorado 80127
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GUANGZHOU 4 SACRAMENTO | DELHI

P

At 336 m in one month, a Robbins EPB is tunneling
the Guangzhou Metro faster than any of the other
60 TBMs on-site. In Sacramento, a Robbins EPB
has achieved a rate of 45 m in 24 hours — while
installing PVC-lined concrete segments. And

in Delhi, a Robbins EPB has advanced a record

202 m in one week—beating the rates of the

other 14 machines on the Metro project.

Full speed ahead.

therobbinscompany.com
5<’@robbmstbm.com

sale
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