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If we understand what level of (methane)
accumulation in this situation does not
lead to ozone accumulation, that is still
something worthwhile.

University of Wyoming researcher Rob Fields

Disparate
areas hit
by poison

AIR QUALITY

UPPER GREEN
RIVER VALLEY
Misplaced vital molecule
is lethal at ground level
THE cold windswept steppes of
the Upper Green River Valley in
Wyoming could not be farther
from the hot coastal metropolis of
Los Angeles, California, but the
the two are linked by a colourless,
odourless poison.
A misplaced molecule vital
to life when found in the upper
atmosphere ozone — comprised of
three linked oxygen atoms — is
a powerful pollutant at ground
level that can damage the respiratory tract of humans, causing
afflictions such as asthma, bronchitis and heart problems.
Ozone forms when volatile
organic compounds, such as
benzene and nitrogen oxides,
come into contact with sunlight.
In cities across the US, the
reaction happens in the summer,
and ground level ozone pollution
was thought to be an urban problem in hot climates until it
appeared in the middle of
Wyoming in the coldest winter
days.
Scientists, regulators and industry are beginning to understand how cold temperatures and
sunlight reflected off snow in
mountain valleys create an ideal
pressure cooker for ozone.
As the massive Pinedale
Anticline and Jonah natural gas
fields drew dozens of rigs into
Sublette County, Wyoming, air
quality in the basin deteriorated
in the winter months until, in
2011, monitors measured upwards
of 11 instances where ozone levels
were so high that people were
warned not to go outside.
In spring 2012, those repeated
spikes above federal air standards
pushed the region into “nonattainment” status, threatening
federal regulations that could shut
down gas development.

In 2011,
monitors
measured
upwards of 11
instances
where ozone
levels were
so high that
people were
warned not
to go outside.

Field working to find qual
University of Wyoming researchers in the US are on a quest to discover
why big-city pollutant is now appearing in sparsely populated area
NOAH BRENNER
Pinedale, Wyoming

R

OB Field is among
researchers at the
University of Wyoming
driving thousands of
miles through the Pinedale Anticline natural gas field to find out
why a big-city pollutant is appearing outside Pinedale, Wyoming,
which has a population of 2030.
The temperature is well below
freezing, and the wind whips to
30 miles (48 kilometres) per hour,
as Field fires up his mobile monitoring array at the edge of the
Anticline at 8pm on a Sunday.
The back of Field’s sp[orts utility
vehicle whirs with high-powered
scientific instruments connected
to rooftop sensors that will measure concentrations of ozone,
nitrogen oxides (NOx) and methane, as well as weather conditions. Meanwhile, a dozen metal

containers the size of stainless
steel basketballs will capture air
samples that Field will later
analyse for volatile organic compound (VOC) levels.
The methane detector, made by
air quality instrument specialist
Picarro, is calibrated with such
precision that it ticks up slightly
when we pass a herd of cows.
Undulating terrain Driving up-

wind and downwind of the field
over the next four hours, the
measurements will help show
Field how pollutants accumulate
in the undulating terrain.
Tonight’s windy conditions
mean there is little chance of
ozone forming the next day, says
Field, as he navigates along the
dark icy roads.
He has one eye on a desk-

mounted computer that updates
the ambient methane levels every
three seconds.
“Even if ozone isn’t produced, if
we understand what level of
(methane) accumulation in this
situation does not lead to ozone
accumulation, that is still something worthwhile,” he says.
Those methane levels should
be about 1.85 parts per million.
However, tonight they will spike
to more than twice that level
at times, and that is the sign
to grab one of the silver basketballs from the back and take a
sample for VOCs — compounds
produced with the liquids-rich
gas.
The suite of emissions maps
generated over the monitoring
season, cross referenced with
precise weather data, show how

pollution accumulates, and gives
researchers insight into the exact
conditions needed for winter
ozone formation.
Subtleties “We have a broad

understanding of the key mechanisms that lead to ozone episode
formation, but we still don’t quite
understand the subtleties of
the photo-chemistry, or the
balance of the precursors that
push the system into episodic production,” explains Field.
“You can starve NOx and really
reduce ozone, but you can also
reduce NOx and increase peak
ozone.”
While Field strictly adheres
to his role as “an independent”, his
work has pushed him into controversy, as environmental groups,
residents, state and federal regula-
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THE AMOUNT of ozone-causing
NOx emissions cut when Encana began
experimenting with gas-fired drilling
rigs.
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Jonah and Pinedale operators
focus on early cut to emissions

Mission: University of
Wyoming researcher Rob
Fields with his air quality
monitoring equipment
Photo: NOAH BRENNER

uality solution
tors, and industry wrangle over
how to manage one of the biggest
gas producing areas in the nation.
“I am doing ambient air quality
monitoring — I am not doing
emissions work,” he tells people.
However, Field’s initial proposal
did include a component to map
major emissions plumes, thereby
identifying problem facilities, but
it did not receive funding.
A joint management account
administered by the state rejected
his two-part proposal, ostensibly
because it did not fit the calendar
of grant awards — even though
that schedule would have caused
him to miss sampling the 2013
winter ozone season.
Following a public outcry, the
same state regulators that had opposed funding his project through
the joint account, agreed to under-

OPERATORS in the Jonah field and
Pinedale Anticline started working to reduce their emissions long
before the threat of the ozone
non-attainment status became a
reality.
Beginning as early as 2005,
Encana experimented with
natural gas-fired drilling rigs. It
switched its entire fleet in Jonah
to gas about 2008, cutting carbon
dioxide emissions by 90% and,
more importantly, cutting ozonecausing nitrogen oxides (NOx) by
75% over standard diesel engines.
At that time, the cost of natural
gas was comparable to that of diesel, if not higher. However, now
those same rigs have cut Encana’s
fuel bill by 30%, Mike Cugnettie,
head of air compliance for the
company’s Northern Rockies unit
says, while in the company’s
offices in the middle of the field.
The company plans to have its
first gas-fired fracturing fleet in
the field later this year.
After the wells are drilled,
Encana uses a closed loop completion system that captures the
natural gas when flowing a well
back after fracturing, rather than
flaring it off.
Under the management plan
approved for the field in 2006,
Encana must capture 90% of its
flowback. However, the company
now uses the systems about
99% of the time, capturing more
than 3.8 billion cubic feet of gas
between 2008 and 2011 compared
to a little over 105 million cubic
feet that was flared or vented.
While early concerns about air
quality centred on the drilling
and completions, monitoring has
increasingly shown tightening
production facilities will be a key
to curbing emissions.
“At our high point was 350
facilities, and now we have three
times as many wells flowing to
about 170 facilities,” Cugnetti
says, pointing to a graveyard of
production equipment where
Encana stores the retired gear
before selling it.
The other component is making
sure those facilities are running
efficiently. To that end, Encana
hired four full time employees

ONE ATOM MAKES ALL THE DIFFERENCE
The reason ozone (O3) is a major health hazard and atmospheric oxygen
(O2) is vital to life is due to the relative stability of the molecules.
Ozone molecules can quickly degrade into the more stable O2 molecule
and a single oxygen atom.
Those atoms, called free radicals, are highly reactive with organic molecules,
such as those that make up the sensitive tissues in the eyes, airway and lungs.
The cellular damage and inflammation trigger both short-term problems,
like asthma attacks as well as chronic cardio-vascular conditions.

armed with special emissionsdetecting video cameras to
inspect its production equipment.
Cugnetti sums it up as “look for
leaks, measure leaks and fix
leaks”, and says once these are
found, a crew is dispatched within 48 hours to repair them.
Encana also has ongoing pilot
projects to add things such as
vapour recovery units, efficient
low pressure pumps at tank
batteries and closed-loop systems
for loading liquids into tanker
trucks that capture volatised
condensate.
On the Pinedale Anticline,
operators QEP and Shell have
embarked on similar efforts, beginning as early as five years ago.
Instead of using gas-fired rigs,
Shell and QEP have brought in
selective catalytic reduction units
that scrub out more than 90%
of NOx emissions, compared with
standard diesel engines, although

Shell is not currently running
a rig in the field due to low gas
prices.
A large-scale liquids gathering
system brings condensate and
produced water from wells for
centralised processing.
“Once we saw the ozone levels,
we recognised that further
actions were needed,” says Angela
Zivokovich, senior environmental
engineer for Shell. “It motivated
us to go back and look at what
more we could do.”
In December, the operators
installed a power line to replace
some gas fired facilities with ones
run on electricity.
While these changes have
played a role in the lack of ozone
exceedances over the last few
years, there is still a question of
whether they will be enough to
stay within the parameters if
operators increase their activity
in the future.

write the ambient mapping study
out of the state’s own budget.
Field and his fellow researchers
have been gathering data on the
problem for five years, but this is
the first time they have used the
mobile monitoring system.
Finding a solution This year
they drove the 115-mile (185kilometre) loop 32 times during
the ozone season from January to
March.
“Would I be disappointed if
there is no ozone this year and
next year, and the year after? Not
really,” says Field.
“The reason I am doing this
work is I wanted to help find a solution. If that solution has been
found, great, but if that solution is
just a lack of development, then
that is not really a solution.”
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facilities
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