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» By constructing a
five-acre wetland in the
southern Arizona desert,
the Apache Nitrogen, Inc.
has used an all-natural
treatment method to
remove nitrates from
aquifer water. By 2008,
Apache Nitrogen esti-
mates that its wetlands
had treated 400 million
gallons of water and
removed half a million
pounds of nitrates,
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APACHE NITROGEN, INC.

Ammonium-nitrate-production company improves
environment with water-cleansing techniques

BY ERICA ARCHER

APACHE NITROGEN PRODUCT, INC. HAS
taken a Superfund site and turned it into
a sustainability powerhouse, amping up

their plant’s efficiency in the process.

Established in 1920 as Apache Pow-

der, Apache Nitrogen originally made
dynamite for mining companies, but
shifted to ammonium nitrate as the
industry changed. Seventy percent of
the company’s customers are mining-
related, and Apache Nitrogen’s owners
are affiliated with mining companies
Freeport McMoRan and Southwest
Energy. Apache Nitrogen’s non-mining
products, including liquid ammonium
nitrate fertilizer, are for agricultural use.
They also manufacture aqua ammonia, a

product used by power plants to reduce
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stack emissions.

By constructing a five-acre wetland in
the southern Arizona desert, the com-
pany has used an all-natural treatment
method to remove nitrates from aquifer
water, “It’s a sustainable treatment tech-
nology as opposed to having a big waste
water treatment plant that uses a bunch
of chemicals,” explains Pamela Beilke,
director of compliance and quality at

Apache Nitrogen.

Through routine water quality moni-
toring, the Arizona Department of
Environmental Quality noticed elevated
levels of nitrates in the San Pedro River,
running on the eastern side of the

Apache plant, and in local shallow wells.

In 1990, Apache Nitrogen was placed
on the Superfund National Priority List
by the EPA. The nearby San Pedro River

and local shallow wells contained levels

of nitrates higher than the levels desig-
nated acceptable for drinking water by
the EPA. The numbers were not higher
than the state of Arizona’s limits for

surface water, Beilke notes.

Although nitrates are beneficial as fertil-
izer, high doses in drinking water can

be risky for human consumption., “The
nitrates can interfere with the blood’s
ability to absorb oxygen. In infants it
can cause what’s known as methemoglo-
binemia [or Blue Baby Syndrome], be-
cause the baby can’t get enough oxygen.
It’s not a health concern that affects the
general population; it’s a very specific

population,” explains Beilke.

The treatment process is simple. “It’s
just cattails, bacteria and molasses,” says

Beilke.

Molasses feeds the bacteria, she explains,

although excessive molasses breaks



down into hydrogen sulfide, creating a
rotten egg smell. “The bacteria need a
source of carbon as their food. Theoreti-
cally anything with carbon would work,
but we tricd [acctate and sugar] and the
bacteria weren't doing anything, So we
gave them molasses and they were happy
again.” Beilke jokes, “They’re addicted

to molasses.”

The wetlands process between six mil-
lion and six-and-a-half million gallons
ol water cach month. The company
rcached a milestone at the end of 2008.
Atthat time, Apache Nitrogen estimated
that its wetlands had treated 400 million
gallons of water and removed half-a-

million pounds of nitrates.

‘The company has also taken steps to
climinate waste water and cmissions,
andl has maximized production by reduc-
ing waste. The plant has achieved zero
water discharge status by collecting all of
its rinse waters and waste waters. “That
water naturally has ammonium nitrate

in it, because we're washing down arcas
where we produce it,” says Beilke. “That
walcr is then used (0 make liguid ammo-

nium nitrate, which is sold as a fertilizer.”

Shrieve

Shrieve Chemical Company foundations were laid in 1978 with what is now a thriving Commodity and
Specialty Chemicals business within the United States, Central America, Europe, and Asia.

By developing the right relationships with manufacturers, partners, industry affiliates and our customers,
we have built an extensive marketing base focused on value added solutions and exceptional service.

Aqua DeNOx Solution ez

Shrieve

Shrieve Chemical salutes our partner, Apache Nitrogen, in our joint effort to bring environmentally friendly
products to market. AQua Ammonia, produced in Benson, AZ, is used in stack emission control systems

to neutralize sulfur oxides from combustion of sulfur-containing fuels, as a method of NOx control in both
catalytic and non-catalytic applications, and to enhance particulate control.

Another part of the zero-discharge plan
is the brine concentrator, which operates
like a still. The distilled water it creates

is used to make aqua ammonia.

Formerly, the plant’s nitric-acid stack
produced a brief plume of orange ni-
trogen gas (NOx) startup, harmless but
alarming to the layperson. The com-
pany tried adding hydrogen peroxide
to the top of the tower, and the process
was [ound te improve production and
reduce NOx emissions to a negligible
amount. This pollution prevention
practice was recognized in 2002 by

the Arizona Governor’s Pride Award.
Adding hydrogen peroxide is now the
standard operating procedure for start-

ing these plants.

Although Apache Nitrogen experienced
a record year during 2008 due to in-
creased copper mining, with the drop in
the copper market and the worldwide
cconomic downturn the company proj-
ccts that 2009 sales will fall below the
2007 level. But the nearly 90-year-old
company is nat worrying. “We’ve been
through that kind of thing many, many

times before,” says Beilke. ara
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Shrieve has Great Chemistry
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HOW THE WETLANDS
REMOVE NITRATES:

» First, water from the nearby aquifer is pumped
into man-made ponds.

» A cattail mat on the first three ponds makes
them anerobic—there are five ponds alto-
gether. The bacteria in the first three ponds
metabolize the nitrates in the water and re-
lease natural gas, a natural component of the
Earth's atmosphere. Meanwhile, the bacteria
consume molasses, which is added by hand,
for energy.

» The fourth open aerobic pond is designed to
release ammonia, a residual by-product of
denitrification, into the air. "We have never
seen significant concentrations of ammonia in
our process,” says Beilke.

» The water enters the fifth anerobic pond for
final “polishing” and residual nitrate removal.

» The treated water is discharged into a wash
and recharges the groundwater supply. A so-
lar-powered flow monitor measures the water
volume of water leaving the wetlands.

Great Chemistry
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