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Shale gas-
Arenaissance for DRI 
The past decade of high gas prices has seen a migration of DRI 
plants from USA to regions where gas prices are lower. However, 
III a surprise announcement last Autumn Nucor says it has 
changed its mind about building a blast furnace at its intended 
plant in Louisiana and instead will build a 2.5Mt/y Energiron DRI 
module as it offers two-thirds less CO2 emissions and half the 
capital costs. But can Nucor rely on the growing exploitation of 
shale gas deposits to once again make DRI production economic 
in USA? By Tim Smith, Editor STI 

IN the past decade, hign natural gas prices in 
USA have seen the dismantLing of its few DRI 
modules to be reassembled in regions of lower 
gas prices or shut down. In 2004, Nucor pur­
cnased the defunct American Iron Reduction 
plant in Convent, Louisiana and shipped it to 
1i·inidad where it was upgraded from 1.2Mt/y 
to 1.6Mtly by Midrex and restarted production 
in 2007 under tne name Nu-Iron. It now ships 
cold DRI back to USA to supply Nucor's US 
plants. Likewise, the former British Steel DRI 
plant in Mobile Alabama - which started life at 
Hunterston in Scotland in 1980 but was never 
started up as the anticipated price drop from 
exploiting gas from the North Sea never mate­
rialised, was dismantled and shipped to Mobile, 
Alabama in 1997. The [,vo 400kt/y Midrex 
modules operated for less than two years SllP­

plying DRI to Corus' Tuscaloosa strip plate mill 
until October 2000. It then remained moth­
balled for four years before being dismantled 
again in 2005 and shipped to Saudi Arabia by 
Al Tuwairqi Steel for their plant in Dammam 
where they were each upgraded to 500ktly and 
restarted operations in 2007. 

The decline of DRI production in USA has 
been steady. From a high of 1.56Mt in 2000, 
US production was just 260kt in 2008 and this 
was from Iron Dynamics' coal based rotary 
hearth unit, not from gas shaft furnaces. In fact, 
Georgetown Steel was the last plant to operate 
a natural gas DRI unit in USA and that closed 
in 2003. Plans by the then Minnesota Steel to 
buiJd a DRI plant using imported gas from 
Canada and the local Taconite ore from the 
Mesabi are range, were put on hold when the 
company was bought by Essar Steel in 2008, 
the new owners deciding to instead develop the 
mining rights that came with the plant to supply 
their integrated miJJ, Essar Algoma in Canada. 

Shale Gas for DRI? 
Around 29 deposits containing shale gas have 
been identified in USA with reselves estimated 
in 2008 by the Potential Gas Committee at 
1836Tcf (52Tm3) of gas, and this figure 
excludes the large Marcellus deposit which 
extends beneath the states of New York, 
Pennsylvania and West Vir:f\inia and is estimat­
ed to have 489Tcf (8.2Tnl ) of recoverable gas 
out of a total reserve of 2445Tcf (69Tm3).

A report (1 ) published for The American 

Petroleum Institute (API) in July 2010 exam· 
ines the economic impacts of this deposit, one 
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of the largest in USA. The Report takes a posi­
tive stance of the potential of shale gas reserves, 
not only as an energy source but also regarding 
their economic benefit in terms of expenditure, 
taxes and employment in a region. 

The Marcellus deposit, if developed at a hign 
rate for the next nine years, will require 4800 
wells to be drilled, is calculated to provide a 
$24bn economic benefit to the region, will pro­
vide $6bn to state and Federal revenues as 
taxes and could create 280000 jobs. 

The report says 57000 new jobs, mostly in 
Pennsylvania and West Virginia, have already 
been created thanks to increased natural gas 
production from the Marcellus in 2009. 

Various scenarios are examined for develop· 
ing at high, medium and low rates from 2011 to 
2020 (Table 1). 

The study also examines factors that could 
limit the benefits of natural gas development in 
the region, including: a possible severance tax 
in Pennsylvania; the current de facto moratori­
um on horizontal drilling in New York - esti· 
mated at $llbn in lost economic output - and 
the effects of a challenging tax and regulatory 
climate in West Virginia. 

The study finds that natural gas development 

stimulates the economy through business-to­
business spending and via payments to land 
owners. The process involves exploration, 
driJling, building gas processing plants, and 
pipeline construction. These activities require 
goods and services from many sectors of the 
economy, in particular steel, construction, 
transporta tion, and engineering services. 
Natural gas companies also pay lease and royal· 
ty payments to land owners, who in turn pay 
taxes and spend income on goods and services. 

The Report also points out that while most 
attention is drawn to exploring and drilling for 
natural gas, a crucial dimension is the develop­
ment of a network of thousands of miles of 
gathering lines and pipelines to carry this gas to 
consumers. Currently there is considerable 
investment supporting several pipelines to tie 
these gathering systems to major interstate 
pipelines. 

Gas for DRI in USA?
 
The change of plan by Nucor announced last
 
September that it now intends to base its pro­

posed 2.5M stons ironmaking plant in South­

East Louisiana on 100% DRI production rather
 
than a blast furnace as originally announced, is
 

Low Develop~ent(1) Medium Development High Development(2) 
Assumptions (E = 0.5, R/W :: 1.5 bcf) (E = 1.0, R/W :: 2.0 bet) (E = 2.7, R/W :: 2.8 bet) 

Year 2011 2015 2020 2011 2015 2020 2011 2015 2020 
Wells Drilled 1447 1605 1738 2436 2970 3216 2727 3918 4842 

Outpul Ivlcf/d 1581 2734 4036 2178 6015 9519 2986 10173 18212 

ValAdd ($Iv1)* 10424 14166 16247 11952 18833 247986329 7835 8788 

S&L Tax($lvl) 652 822 945 1063 1530 1814 1243 2134 2991 

Fed Tax ($!:11 821 1017 1140 1355 1858 2128 1551 1467 3245 

Employment (thousands) 118.1 1584 18d.O 135,9 211.7 282.772.2 90 i 101.9 

(1) Assum" JO% 1.11 ,n dr,II'''g", Pfnnsjfv"nla &WV"9'fllarn 2011 hom 2010 leV<!ls 

(2) U"'''"''eyc,,limoldo, pl"nned ,,.>endlng in ""nnsylvan,. It' 2011 
'-.'-$P-rl"'-~-.-12':"0-10-E-p-n(":'e---s1-,,,:",y":'ol":'d-nll=--in9-.':"RIW=~:"''''''''':"':"':"",::':pe':",'---we-II.-bc-'---b"-!lo-n-CU-bl-cl-' --------------­

Table 1 Estimated economic impacts of developing the Marcellus Shale (1) 

(1) 'The Economic Impacts of the Marcellus Shale: Implications for New York, PennsyJvania, and \\'lest Virginia' A Report to the API by Timothy J Considine, 
PhD, Natural Resource Economics, Inc is avaiJable as a download from the API web slte: 

",,,/\v.api.orp/. ../exploration/hydraulicfracluring/upload/API%20Economic%20Impacts%20Marcellus%20Shale.pdf 
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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 
Tt'inidad 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 $75000, 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 HaynesvilielBossier field 
(Fig 1). The US Energy Information 
Administration (www.eia.doe.gov) reports gas 
reserves of 9307bncf (263.5bnm3) 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 (8.3bnm3) 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 HaynesvillelBossier 
field but also has massive reserves in the 
Barnett field in the Fort Worth Basin, Dallas, 
which has been producing for 17 years, and is 
currently the largest exploited shale gas produc­
er in USA with reserves estimated at 4.8Tcf 
(136bnm3). 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 (50.6bnm3). 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 $6.1kcf 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/MBTD. 

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 MarceJlus. 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 bv 
residence of some localities which accus~ 
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 frack:ing has been 
used since 1947 to extend the life of conven­
tional oil and gas wells and tha t fracturing shale 
takes place well below the water table which 
cannot be poJluted by the rising gas as it is con­
ducted to the well head via a sealed pipe. 

The US based Post Carbon Institute 
WW\,v. postcarbon.org/ is also critical of the 
potential of Shale gas. 35~ 


