


Pic courtesy Chesapeake

Typically 100 new wells need to be drilled
per field each year to keep the gas flowing

Fig 1 Shale gas locations in the lower 48 US
states

Courtesy US Energy Information Administration
(www.eia.doe.gov)
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somewhat ironic since it previously moved the
AIR module from that state to Trinidad in
search of cheaper gas.

Nucor say the DRI facility was chosen for
the first phase of the project, in place of a blast
furnace and coke making facility, because it |
offers a carbon footprint that is one-third of
that for the coke oven - blast furnace route for
the same volume of product and at less than
half the capital cost.

Nucor say, that while there is some penalty in
the ‘value in use’ of DRI compared with pig
iron, DRI technology improvements they have
introduced and proven at their Nu-Iron plant in
Trinidad have significantly reduced this penalty.

Also, the long-term uncertainty that currently
exists on the carbon tax issues in Washington
makes this decision a lower risk option at this
time.

Nucor say the project’s first phase will require |
a $750M investment and directly create 500
jobs during peak construction. 150 permanent
Nucor jobs will be created, earning an average
annual salary of $75 000, plus benefits; roughly
twice the area’s median household income. If
the additional phases are built, over time Nucor
could invest over $3bn at the site and increase
permanent employment to more than 1000.

On gas availability in Louisiana, a shale
deposit exists in the north-west of the state
shared with Texas, the Haynesville/Bossier field
(Fig 1). The US Energy Information
Administration (www.eia.doe.gov) reports gas
reserves of 9307bncf (263 sbnm?) within the
state of Louisiana at the close of 2009, up over
ten-fold on the 858bncf reported in 2008. Just
6bncf were reported in 2007. Production of
shale gas in the state was 293bncf (8. 3bnm?) in
2009. The output is a result of several hundred
new wells sunk on the field, the vast majority
using horizontal drilling technology.

Also, to the west lies Texas, which is not only
developing its part of the Haynesville/Bossier
field but also has massive reserves in the
Barnett field in the Fort Worth Basin, Dallas,
which has been producing for 17 vears, and is
currently the largest exploited shale gas produc- ’
er in USA with reserves estimated at 4.8Tcf
(136bnm?). There are additional shale deposits
in west Texas in the Marfa Basin (Barnett
Woodford) and to the south in the Maverick |
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sub-basin (Pearsall Eagle Ford) (Fig 1). Indeed,
Texas has the largest known reserves in the
whole of the country estimated at 28.167Tcf
(797.6bnm3) at the close of 2009. Production
that year was 1789bncf (50.6bnm?>). A pipeline
network links Texas’ Barnett field to Louisiana.

Gas Price

The cost of extracting gas from shale is general-
ly higher than from conventional gas reservoirs
using vertical drilling, although technological
advances in recent years have decreased the dif-
ference. Drilling costs are largely a function of
depth. The deeper the well the higher the cost,
but the relationship is not linear but geometric.
In the case of the Marcellus field the shale
occurs at depths of 5000-8000ft (1500 —
2400m). Economics also depend on the thick-
ness of the shale which governs the rate of
decline of output. The maximum thickness of
the Marcellus deposit is 100ft (30.5m).

The estimated cost for a horizontal well in
West Virginia is $3.8M while a vertical well
costs $1.2M. This includes land leasing costs
assuming each well requires 640 acres and each
acre has a lease price of $2500.

The price of City Gate gas (the price gas ven-
dors pay to the pipeline supplier) fell $2.2 per
thousand cf to around $6.1kef between 2008
and 2009. While this may partly be due to the
recession in 2009, present gas futures are show-
ing a 43% fall of $1.5 per million BTU to
$2.0/MBTU.

Opposition
One criticism of exploiting shale gas is the rapid
decline in output with time. Fig 2 illustrates the
steep production decline typical of most shale
gas wells and is the reason why large-scale shale
gas production requires ongoing drilling. To
maintain or increase production, companies
need to drill additional wells each year to offset
the rapid depletion of the inventory of existing
wells. This feature may be one reason why some
states have adopted incentives, such as sever-
ance tax holidays, to maintain and even spur
development. The absence of a severance tax in
Pennsylvania may be one reason why the pace
of development there has been so fast over the
past two years.

Despite the decline in output, it should be

noted that the first shale gas well was drilled in
1920 in upstate New York and is still producing
today.

Currently there is a mix of vertical and hori-
zontal wells drilled in the Marcellus. There
appears to be a growing consensus that the
share of horizontal wells with hydro fracturing
(‘Fracking’) will increase in the years ahead.
While water availability for hydro fracturing is
unlikely to be a binding constraint given the
abundance of water in the region, practices and
regulations governing the disposal of the used
water could be important factors affecting the
growth of the Marcellus industry.

Considerable criticism has been voiced by
residence of some localities which accuse
drilling companies of polluting the ground
water when hydraulic fracturing of the shale is
carried out to release the gas. In some cases,
sufficient gas has flowed with water from
domestic taps to be ignited. Drilling companies,
however, dispute that this is a result of their
activities and say the source of the gas is from
decomposition of organic matter.

A controversial documentary, ‘Gaslands’,
which was aired on the Fox television channel
HBO last June and showed one Colorado
homeowner bending over a tap, holding a
lighter with outstretched arm and igniting the
gas saturated water, has polarised opinions.

The industry, particularly a website called
‘Energy In Depth’ www.energyindepth.org/
has countered such allegations, issuing a
point-by-point rebuttal, saying any pollution
has been due to the bad practices of individual
companies rather than industry-wide problems
and accusing the broadcaster of factual inac-
curacies.

For example, the additives made to the water
to aid fracking are commonly used in domestic
applications and they account for less than
0.5% of the content of water injected.

They also point out that fracking has been
used since 1947 to extend the life of conven-
tional oil and gas wells and that fracturing shale
takes place well below the water table which
cannot be polluted by the rising gas as it is con-
ducted to the well head via a sealed pipe.

The US based Post Carbon Institute
www.postcarbon.org/ is also critical of the
potential of Shale gas. 35h



