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Role of groundwater
in UCG

Groundwater plays two important
roles in the UCG process:

1. It supplies water needed for the
gasification reactions. The rate at
which water enters the process
affects product synthesis gas
(syngas) composition and operating
temperature.

2. The pressure exerted by
groundwater, called hydrostatic
pressure, provides containment of
the UCG process. The structure
and integrity of the coal and
overburden geology also provides
containment for UCG. The overall
containment pressure is a factor of
the hydrostatic pressure and the
integrity of the overburden.

By operating the process below the
containment pressure, there is a net
migration of groundwater towards the
operating UCG cavity.
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How inflows affect the
UCG process

Groundwater ingress to the UCG
process is a major factor determining
syngas quality. Greater water ingress
will produce higher concentrations
of hydrogen and carbon dioxide and
lower the operating temperature.

The desired gas composition depends
on the proposed end use of the
syngas. Syngas for Gas to Liquids
(GTL) is more susceptible to changes
in hydrogen content than gas for
power generation.

The amount of water ingress and water
available to the process is a factor of:

¢ The inherent moisture of the coal.

e Permeability and structure of the
coal and overburden. Coal or
overburden with higher permeability
and more fractures allows more
water to flow through it and provide
more water to the process.
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e The difference between hydrostatic
pressure (the force of water inwards)
and operating pressure (the force
of gas outwards). Operating
significantly below hydrostatic
pressure allows more water to flow
in than when the operating pressure
is closer to the hydrostatic pressure.

Aquifer drawdown

Ingress of water from the aquifer
surrounding a UCG operation
ultimately results in drawdown of
the surrounding or overlying aquifer.
The rate of drawdown is dictated by
the combination of hydrogeological
and operating conditions.

For UCG, it is important to maintain
sufficient hydrostatic pressure for
optimal UCG operating conditions
whilst ensuring that water ingress
meets the needs for production of
optimal quality syngas.

This means that control measures such
as aquifer recharge or cavity steam
injection may be needed, depending
on the characteristics of a UCG site.
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Potential sources of
contamination

The contaminants potentially
produced from a UCG operation

are ultimately a factor of the coal
properties and gasification conditions.

The potential sources of
contamination from UCG are:

e | oss of syngas into the surrounding
geological formations

e | eaching of residual ash or tars
remaining in a spent UCG cavity.

Gas loss

When syngas is generated it is

very hot and contains gaseous
hydrocarbons. When the gas cools,
the gaseous hydrocarbons condense
to liquids. If gas is lost from the UCG
cavity into the surrounding rock and
the gas cools, it can deposit liquids in
the formation and act as a source of
groundwater contamination.

The volume and extent that gas
travels in the formation outside of
the UCG cavity ultimately dictates
the risk of contamination. In the very
few UCG ftrials that have resulted

in groundwater contamination, gas
was lost through the formation to the
atmosphere, meaning that a continual
flow of gas deposited liquids in
volumes significant enough to

cause contamination.

As part of routine operation, gas can
be lost to the vicinity immediately
around the cavity through natural or
induced fractures in the formation.
Linc Energy’s experience is that,
because the gas is not being
continuously pushed out into the
formation, deposition of liquids is
minor and leads to only trace level
changes in groundwater quality in
the immediate vicinity of the cavity.

Gas loss is minimised by operating
below the containment pressure and
selecting an appropriate site for a
UCG operation.

Decommissioning

Decommissioning a UCG operation
plays an integral role in minimising
groundwater contamination.

It allows for cleaning of the remaining
contaminants in the cavity and the
drawing in of any contaminants from
the groundwater around the cavity.

During decommissioning, the
pressure in the hot cavity is released
and large amounts of steam are
generated. This steam acts to clean
most of the liquids that may have
condensed in or near the cavity and
allows them to be treated at the
surface. Likewise, cavity flushing as
part of decommissioning deals with
leachate generated from the ash.
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Monitoring

By regularly monitoring the
groundwater around a UCG operation,
changes in water quality and
hydrostatic pressure can be tracked
and, where necessary, appropriate
responses carried out.

Site selection

Appropriate site selection plays a
major part in preventing groundwater
contamination. Ideal UCG sites have
competent and low permeability
overburden, coal permeability suited
for the proposed end use of the
product syngas, high containment
pressure and aquifers with
appropriate environmental values.

UCG Explained

Preventing Groundwater
Contamination

Groundwater Use in UCG
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Important disclaimer: Information contained in this information sheet is provided for information only and Linc Energy makes no warranties as to its accuracy and completeness. Use of information contained in this information sheet is at the sole risk
of the user. Linc Energy has made reasonable efforts to ensure that information in this information sheet is accurate at the time of its compilation, however there may be inadvertent errors or omissions for which Linc Energy apologises. To the extent

permitted by law, Linc Energy accepts no responsibility for any loss, damage, cost or expense whatsoever incurred by any person as a result of any use of or error or omission in or relating to, the information contained in this information sheet
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