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Computer predicts
migration of toxic wastes
through soils

William Heimbach

Migration of hazardous wastes through
the soil has posed a major dilemma for
scientists trying to mitigate damage to the
environment.

Now, a computer model developed at
Los Alamos National Laboratory can help
predict how fast and far waste will travel
through soils.

“The model does not always give abso-
lute answers, but it’s a very good tool to
evaluate migration systems,” said Everett
Springer, a hydrologist in Los Alamos’ En-
vironmental Science Group.

Working with Springer is Chester Por-
zucek, a chemical engineer and postdoc-
toral fellow in the same Lab group.

The computer model focuses on move-
ment of organic hazardous wastes—car-
bon-based solvents and fuels—through the
subsurface.

“We can make a 20-year simulation with
the computer operating for 36 hours,” said
Springer. “The only real limitation of the
model is the computer capacity and com-
putational speed.”

Many of the model’s predictions are
based on the fact that most common haz-
ardous wastes—fuels like gasoline or sol-
vents such as TCE, or trichlorocthelyne, a
common degreaser—vaporize in the soil.

“Most of these wastes are disposed of in
liquid form, but because of their high vol-
atility and the dry nature of soil, they will
rapidly turn into vapor,” Springer said.

Vapor can diffuse 100,000 times faster
than liquid. So, earlier computer models
using water movement as a basis for waste
migration predictions may have over-
looked a potentially important contami-
nant pathway.

“We feel these early models predicting
chemical migration were ignoring the va-
por phase, which distorted the predictions,”
he said.

“A liquid will generally sit there with very
little migration in dry soil,” Springer said.
“A vapor, on the other hand, can poten-

tially move about one-fifth of a mile in 20
years.”

Springer and Porzucek have been work-
ing on their model for about 18 months.
The computer predictions will be cross-
checked with actual chemical-migration
patterns being researched in a laboratory
setting.

“This is a relatively new arca with limited
knowledge available,” said Springer. “We
are trying to understand the basic physics
involved in the process.”

Growing Numbers of
Canadian Electric
Utilities are Developing
Formal Environmental
Auditing Procedures

A growing number of Canadian electrical
utilities are becoming increasingly inter-

ested in environmental auditing, according
to Gilbert Hedstrom of Arthur B. Little
Inc. Speaking to the annual meeting of the
E&O Division, Hedstrom noted that many
medium to large utilities are in the process
of developing formal environmental audit
procedures.

Environmental auditing, Hedstrom told
his listeners, is 2 methodical examination,
involving analyses, tests and confirmations,
of a facility’s procedures and practices to
verify whether it is in compliance with legal
requirements and internal policies, and
evaluating whether it conforms with good
environmental practice. There are a grow-
ing number of reasons to conduct such
audits including increasing regulatory re-
quirements, public pressure, support for
auditing from government agencies and in-
creasing corporate liability.

The process of environmental auditing is
becoming well entrenched in utilities in the
United States. In one example, Hedstrom
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cited Pennsylvania Power and Light, which
developed its audit program in 1976. Its
purpose was to help line managers achieve
compliance objectives and increase aware-
ness of regulations. The program now has
a full-time manager and staff and conducts
about 30 audits a year.

Hedstrom said that due to the nature of
their business, Canadian utilities are signif-
icantly affected by virtually all environ-
mental requirements. These include but are
not limited to: emission guidelines under
the Clean Air Act, requirements on water
quality, the Transportation of Dangerous
Goods Act, the Fisheries Act, proper dis-
posal of both hazardous and nonhazardous
waste, the Canada Wildlife Act and various
provincial acts, consideration of historic

sites and the Canadian Environmental Pro-
tection Act (CEPA).

Beyond stricter regulations, daily penal-
ties for polluting and increased liability of
corporate officers and directors, CEPA spe-
cifically addresses environmental auditing.
The terms of the act state that inspections
and investigations will be conducted in a
manner that will not inhibit the practice or
quality of auditing, nor will such audit
reports be requested during routine inspec-
tions to verify compliance. Audit reports
will be required only when inspectors have
reason to believe an offense has been com-
mitted. The audit’s findings will be relevant
to the violation and the information being
sought cannot be obtained from other
sources through exercise of the inspector’s

powers.

Auditing is most effective, Hedstrom
stated, in a situation where standards al-
ready exist. An audit can then provide a
methodical comparison of current practices
against those standards. Without standards,
an audit can assess but not verify the ap-
propriateness of current plant practices.

During the past several years, however,
Environment Canada has been developing
the Environmental Codes of Practice for
Steam Electric Power Generation. These
documents are not regulations, but a stand-
ard for auditing purposes.

From the Canadian Electrical Association
Bulletin.
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