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From the steep slopes of the Andes to the rocky
beaches of the Arctic, engineers are conquering
the challenges of extreme conditions

BY JIM VEENBAAS

When the rainy season hits
in the Andes mountains
and the steep slopes become
virtually impassable, Wim
Veldman has resorted to the

most primitive form ol transportation to
gel the job done — using mules to move men
and equipment.

The Edmonton engineer has carved outa
gareer working in some of the most inhospi-
tabla places on the planet. One of his most
challenging projects was the Oleaducto
de Crudos Pesados (OCP), a s00-kilometre
heavy crude pipeline that moves 450,000
barrels of il per day through the junglas

of Ecuador, across the Andes to an export
terminal on the Pacific Ocean.

“At one point, we had touse mules (o
haul equipment. We called it the 24-legged
fuel truck. If you see some of the pipeline
spreads in South America, it’s just incred-
ible the slopes they can go up. Ninety per
cent of it is just handling the extreme slopes
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and getting the slopes ready for the pipe-
line," says Veldman.,

“Your excavating equipment can’l sven
sit on the slope. [t's cabled to another huge
machine on top in order to hold it in place,
Warkers for the first two or three hours each

marning have to restore theirsafety lences

so rocks coming down the slopes don't hit
them.”

Veldman has battled earthquukes,
landslides and elevations of 16,000 feet
plus in South America. When he signed on
with tha OCF project, it had already been
beset by & five-month shutdown caused by
slape failure and fash loods following 600
millimetras of rain. On that same project,
an active volcano threatened to erupt at
anv time and was a constant threat to the
safety of the workers and completion of the
project.

“Tt can be extremaly turbulent up in the
Andes. On one project in Peru, there was

almost no aceess, In fact, they had camps
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FROZEN ASSET: The ice helped speed up constructian
of a bridge over the Athabasca River, supporting
hieavy cranes as thesuperstructure was built;
pictured here, workers prepare to pour concrete
inta a column support
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every 20 kilometres and almost everything
had to be moved by halicopter. There were
landslides, volcanic eruptions, even people
killed in landslides along the pipeline
route,” savs Veldman, who ran his own firm
until it was acquired by Matrix Solutions
in 2005,

Veldman carved out an international
reputation for working in extreme condi-

EXTREMELY SENSTTIVE: In the summer, banks and
disturhed areagarerestored and re-vegetated
after winter pipeline workin Alaska

tions after spending three years working on
the Trans Alaska Pipeline, which stretches
1,300 kilometres from Prudhoe Bay on
Alaska's North Slope to Valdez, the north-
ern most ice-free port in North America.
The project was completed in 1977 and has
since moved more than 15 billion barrels
of oil.

Warking in the Arctic presents a whole

new set of challenges, one that Alberta
emginears are more familiar with. In addi-
tion to the long, datk and extramely cold
winters, builders and designers must grap-
ple with huge swings in temperature and
the freezing and melting conditions that
accompany seasonal changes.

“You can imagine what it is like sur-
veving in lotal darkness —and it's totally
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BIM, design-build, sustainable design: Innovations present fantastic opportunities for the
forward-thinking architects and engineers who seize them. But being on the leading
edge cuts two ways. Greater rewards mean grealer fisks.
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dark on the north slope of Alaska for three
months of the year. You use some lager
technigues and lots of lighting, but every-
thing certainly slows down in the cold,”
says Valdman.

“Some of the rivers up there form incred-
ibly thick sheets of ice in the winter. It's not
like river ice you would see on the Peace or
the Athabasca, but it's frozen right down to
the bottom. The initial spring breakup can
happen very quickly and theiceis still fro-
zen on the bottom so all the flow goes over

“There were landslides,
volcanic eruptions,
even people killed in
landslides along the
pipeline route.”

the top of the ice, That can threaten bridges,

roads and other structures with flooding.”
Stave Stowkowy of UMA Engineering
has been dealing with those harsh condi-
tions since 1992 when his firm started
dismantlingand cleaning up sections of
the DEW line, a string of radar stations
thatused to stretch across the Arctic from
Baffin Island to Alaska. With the end of
the Cold War, the military base stations
were abandoned in 1990, along with all
the debris associated with them, Espe-
cially damaging were the large quantities

of PCBs, chemical contaminants that are
difficult 1o destroy because they don't break
down easily.

Cump] i(:;lling t hnt:lmmup afforts are
the brutal climate and terrain of the north.
Some sites are on rocky beaches, whileoth-
ers cling to cliffs. All of them are built on
permafrost that changes with the seasons.
Temperatures can drop 25°C overnight and
the terrible cold means the job can only go
ahead 4 few months of the year.

“Each base included accommodations for
anywhere from 100 to 300 people. There's
lots of debris associated with that, Of
course, the environmental practices back
then aren't whit they are now. There's alot
of demolition work, there's a lot of cleanup
—taking out hazardous material, a lot of
contaminated soil that has to be taken off

site or buried on site,” explains Stowkowy.

*The biggest challenges are the perma-
frost, remoteness and the short construc-
tion seasaon, It usu ',lll_\.' goes From the end
of May until the first week of October. It's
offset a little bit because you get a lot of light
up there in the summer, but your timelines
arevery tight.”

Occasionally, harsh conditions can ba
turned around to make projects more man-
ageable, UMA developed a unique design
that uses permafrost to contain leachats-
producing landfills and aids in the disposal
of contaminated soils. Saturated perma-
frost acts as a barrier and minimizes the
flow of contaminants into the surrounding
environment. This innovative design has
already saved approximately $15 million
on the sites that have been cleared to date.
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