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Projected changes that impact the coal cycle
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From: CHARACTERIZATION AND POSSIBLE UTILIZATION OF BRAZILIAN

COALS, Zuleika Correa Da Silva, Cleber J.B. Gomes, presented at Petrobras/
ABCM workshop (2007)
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Table 1: Sampling of world coal statistics

Coal: proved recoverable reserves at end-2005 (million tonnes)

inclu%ilt#énairr‘\?ﬁ'rsacite Subbituminous Lignite
Country

Mozambique 212

Nigeria 21

South Africa 48000

Total Africa 49431

112261
116592

United States of America
Total North America

Brazil
Total South America 7229

India 52240
Pakistan 1
Total Asia 146251

Germany 152
Russian Federation 49088
United Kingdom 155
Total Europe 72872

97472

117616

Total Middle East 1386

37100 2100
430896 266837

37400
149755

Australia
TOTAL WORLD
Notes:

TOTAL (2005)

212
190
48000
49605

242721
250693

7068
16276

56498
1982
217218

6708
157010
185
235137

1386

76600
847488

Proved aig%nt

it

onnes)

TOTAL (2007)

AlATRSs

115000

238308

800739

1M7141
3304

7455

194000

76200
826001

1. Sources: WEC Member Committees, 2006/7; data reported for previous WEC Surveys of Energy Resources; national and intemational published sources.

2. The 2007 WEC report is the last one with global data. There is a 2009 update, based on 2007 data, is available. Selected figures are taken from that document.
3. The data on resources are those reported by WEC Member Committees. They thus constitute a sample, reflecting the
information available in particular countries: they should not be considered as complete, or necessarily representative of

the situation in each region. For this reason, regional and global aggregates have not been computed

4. Proved amount in place and estimated additional amount sum of all types (bituminous, anthracite, sub-bituminous, and lignite)

Estimated additiPnaI
amount in

{1]{Te]
nnes,

TOTAL All types

1111761

42165

>200000
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Figure 9. Cross section showing the Nanushuk progradation sequences. Modified from Molenaar, {1985). See figure 8
for location of the cross section.

Mining down slope increases cost. Down slope deposits can “dip” effective making further mining uneconomical.




Mining methods

The various types of mines and mining
equipment are shown.

* Open cast or strip mines are depicted in
the photo, in the drag line, mountain top
removal, open pit and contour mine
photos.

* At the bottom right are a room and
pillar mine, a continuous mining
machine and a long-wall miner.
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Map taken from: http://globalpublicmedia.com/museletter_coal_in_china




Fig. 7 - Major coal importing countries, in 2008
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Water use in excess of natural supply (average annual)

- High - Moderate - Low l:l Little or no use - Adequate supply

The graph (left) shows that in 2000, of the world's
total population 20% had no appreciable natural
water supply, 65% (85% minus the 20% with no
appreciable water supply mentioned above) shared
low-to-moderate supplies (<50% of global runoff)
and only 15% enjoyed relative abundance (>50% of
global runoff).

Cumulative population
{millions ) served by runoff

0.4 0.6

Fraction of global runoff

Source: Water Systems Analysis Group, University of New Hampshire. Datasets available for download at http://wwdrii.sr.unh.edu/
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Coal has a long history of use; environmental
concerns are almost as old.

» Coal was probably first used in China approximately 3000 years
ago.

» ‘The first person recorded to have suffered from medieval
pollution was a Queen of England, Eleanor, who was driven
from Nottingham Castle in 1257 by the unpleasant fumes of the
sea coal burned in the industrial city below.’

‘By the last decades of the thirteenth century, London had the
sad privilege of becoming the first city in the world to suffer man-
made atmospheric pollution. In 1285 and 1288 complaints were
recorded concerning the infection and corruption of the city's air
by coal fumes from the limekilns. Commissioners of Inquiry were
appointed, and in 1307 a royal proclamation was made in
Southwark, Wapping, and Easth Smithfield forbidding the use of
sea coal in kilns under pain of heavy forfeiture.” (Gimpel 1976)
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What sort of changes would affect the coal

cycle significantly?

>
>

|ldentifying and developing coal resources into coal reserves is
subject to the local climatic conditions.

Mining technology favors economy of scale — open pit or strip
mining is often preferred. Open pits more susceptible to weather
upsets than are deep shaft mines.

Rail transportation involves moving tens of thousands of tons.
Wet coal, coal with a high percentage of mineral matter (or dirt),
IS less valuable than lower mineral matter, lower moisture coal.
All transport modes except pipelines are impacted by weather.

Although the coal cycle is not “just in time”, modern practice is

based on lower inventories throughout the system.

End use technologies typically require large volumes of cooling
water concentrating these operations near rivers. Thermal
p_roli:esses are more efficient rejected heat to colder thermal
sinks.

Environmental controls need the same high reliability as do
power stations or steel mills.

29






Opening of the Arctic Ocean

» The National Intelligence Council in the United States publishes a
periodic assessment of global trends. Their 2008 publication focused
on global trends in 2025. One of the key elements was climate change
and in that section they focused in particular on the impact that opening
the Arctic ocean to trade would mean.

> The report argues that the opening of the Arctic is of great strategic
importance. The authors believe that the most important implications of
an opening Arctic are improved access to likely vast energy and
mineral resources and potentially shorter maritime shipping routes. A
trade route across the Arctic Ocean could trim about 5,000 nautical
miles off when transiting between the North Atlantic and the North
Pacific and some 4,000 nautical miles off of a trip between Europe and
Asia compared to sailing through the Panama Canal.

> This access could also open the waters off the northern Alaskan coast
to shipping and allow consideration of exploiting the vast coal
resources on the North Slope.
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Figure 8. Net coal thickness map of the Nanushuk Group in the western part of the Northern Alaska-
Slope coal province. See figure 9 for line of cross section. Modified from Sable and Stricker (1987).




