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The right side of my peripheral vision caught the footprints on the concrete 
sidewalk.  A low hedge separated me from the path of the walker that led off to a 
small shrine on top of a small grassy mound.  These were not ordinary footprints; 
they were raised above the concrete slab, the work of one or more artisans, each 
probably acutely aware that their efforts were fashioning something that would last 
more than their lifetime.  The steps went one way.  None came back. 

Sadly, they stopped at a small memorial shrine where, in 1948, an assassin stepped 
out of a crowd of admirers and fatally wounded the 78-year old Mahatma Gandhi.  
The footprints retraced Gandhi’s last walk and the end of a career of peaceful 
activism that is often recited, discussed, and described as part of India’s incredibly 
tumultuous history into its modern age.

I stopped.  I slowly dropped my camera-laden hands to my side.  Some of my 
senses clicked into gear and shifted priorities. They toned down the people-noises 
around me into a slow murmur, but I had a heightened sense of the heat from 
the sun and the soft breeze through the over arching trees and flower trellises.  I 
turned deliberately and retraced my own steps to the gate, to the museum, to the 
great Gandhi, and the stream of people, cars, motorcycles and touring busses on 
the city street on the other side.  It was April 24, 2005, and I was in New Delhi, 
India.  Barely 24 hours in this country, and with only a few hours of pre-travel “book 
learning” under my belt, I was already deeply affected by the sheer size, diversity, 
intelligence, and seemingly chaotic democracy of this nation.

Later that evening, Governor Mark Warner of the Commonwealth of Virginia 
turned to me, the rest of his trade delegation, and both his old and new-found 
Indian friends and shared his thoughts.  He also had been affected by his visit to 
the Gandhi museum.  As he put it, he had studied the works of Gandhi and the visit 
drove home the point of sacrifice for others.  He was equally eloquent when he 
admitted his awe at first seeing the Taj Mahal.  
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The steps in the sidewalk went
only one way, The Gandhi 

Museum.

Sadly, the steps stopped at 
a small memorial shrine 

where in 1948 an assassin 
fatally wounded the 78-year 

old Mahatma Gandhi. A 
tourist removes her shoes in 

a gesture of respect.

Flag of India: Three equal horizontal bands of saffron (subdued orange) (top), white, 
and green with a blue chakra (24-spoked wheel) centered in the white band.
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of coal rose 5.8%.  (In contrast, 
India’s limited oil resources 
expanded a comparatively 
small 1.9%.)  Furthermore, the 
mining and quarrying activities 
of India’s enormously rich and 
diverse mineral resources posted 

a 4.6% increase in 2004.  Both 
energy and resources growth, 
however, trailed manufacturing’s 
growth of 9.1%, thus, indicating 
a contraction in any excess 
capacity held in both the fuel 
and natural resource production 

capacity.  Not surprisingly, that 
contraction also signaled rising 
imports of coal.  These imports 
registered a very respectable 
18.3% increase during the April–
January 2004-2005 period.

All of the foregoing, of course, 
meshes with the purpose and 
capabilities of MM&A. Both its 
Energy & Mineral Resources 
and its Environmental Services 
Engineering divisions could 
expect to participate in India’s 
enormous engineering, energy 
management, and environmental 
mitigation needs.  Thus, this 
brought about my participation  
in the Governor’s Trade Mission 
to India.

Under the direction of Universal 
Technologies, Inc. (UTI), which is 
headed by a father and son team, 
Vijay (father) and Vinay (son) 
Singh,  matchmaking meetings 
were organized between members 
of the trade delegations and 
interested parties/counterparts in 
India.  In the course of the week-
long trip to India, which called 
for stops in Dehli, Bangalore, and 
Mumbai, I represented MM&A in 
a series of meetings, receptions, 
and briefings.  Dozens of new 
acquaintances were made in a 
variety of fields.  But the most 
interesting from my perspective 
as a mining engineer related to 
the following: 
 
• Bharat Earth Mover’s, Ltd – A  
 vast conglomerate located  
 primarily in Mumbai with  
 interests spanning mining,  
 heavy equipment production,  
 and civil construction. 

• Manicka Minerals – A mineral  
 import and export agency  
 located in Bangalore. 

• Pacific International – A  
 mineral resources development  
 entity located in Bangalore. 

• Indo-American Chamber of  
 Commerce – An industry  
 sponsor located in Mumbai,  
 with connections to  
 environmental engineering  
 projects funded or endorsed by  
 the United States Environmental  
 Resource Center (US-ERC). 

• Federation of Indian Chambers  
 of Commerce and Industry (FCCI)  
 located in Bangalore. 

• Minister’s Office of Finance and  
 Planning, Government of the  
 State of Maharashtra.

MM&A’s interest and involvement 
in India’s thriving energy and mineral 
industry pivots on the following 
factors – the world’s fourth largest 
reserves of coal, a relatively untapped 
coalbed methane opportunity, and 
a minimal conventional oil and gas 
resource base. 

More specifically, India reportedly 
holds coal reserves amounting 
to some 246 billion tons (metric, 
proved, indicated, inferred) and 
another 35.6 billion tons (metric) 
of lignite.  This places India as the 
third most coal/lignite rich country 
in the world.  Furthermore, coal 
is the dominant commercial fuel 
in India, with 65 to 70 percent of 
India’s coal committed to electric 
power generation followed by 
heavy industry.  

Coal production ramped up to 
more than 314 million tons in 2003, 
making India the world’s third 
largest coal producer (after China 
and the United States.)  Currently, 
mining is predominantly done by 
open cast mining methods.  Huge 
underground mineable reserves 
remain to be tapped.

 

Power conservation - recommendations include shutting  
off the lights to billboards.
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As a result of exploration carried 
out down to a depth of 1200m by the 
Geological Survey of India (GSI) 
and other agencies, a cumulative 
total of 245.69 billion tons of coal 
resources have been estimated in 
the country as of January 1, 2004. 

The coal-bearing formations 
of India occur in two distinct 
geological horizons in the lower 
Gondwana (Permian) belts and 
the Tertiary sediments (Eocene 
– Oliocene).  Indian coal generally 
has a high ash content (15% to 45%) 
and low calorific value; therefore, 
most coking coal must be imported. 

Appeals for foreign direct 
investment and economic reforms 
not withstanding, however, the 
Indian government continues to 
control almost all coal production, 
which has been plagued by low 
productivity, distribution problems, 
and an increasing loss of domestic 
market share to higher quality, less 
expensive imports.  Nearly all of 
India’s 390 mines are under Coal 
India Ltd. (CIL), which accounts 
for about 90% of the country’s coal 
production. Current policy allows 
private mines only if they are 
“captive” operations, which feed a 
power plant or a factory (i.e., steel 
making, downstream washeries, 
and cement plants).  The current 
government has called off plans for 
further coal-sector liberalization in 
the face of strong opposition from 
labor unions. 

This frustrating development is 
in the face of a demand for coal 
that has been rising at a rate of 
6% per year since 1992.  CIL and 
its subsidiaries have simply not 
been able to meet the projected 
demand alone.  By 2009-2010, the 
gap between demand and supply is 
expected to reach 150 million tons.  
It is clear that this gap will have to 
be filled by imports in the short run 
and some reconfiguration of new 
investment programs in the long run.

Coalbed methane (CBM) is 
growing in importance in India’s 
strategic positioning for clean 
energy sources.  In the last 
decade, efforts have been made to 
quantify this potentially significant 
energy source, and many agencies 
have been involved.  In spite of this, 
the estimates of the CBM resource 
quantities range widely from 850 
billion cubic meters to 1.533 trillion 
cubic meters.  Recent steps by the 
relevant government agencies, 
as well as the United Nations 
Development Program (UNDP), 
to enhance the exploration, 
identification, quantification, and 
exploitation of coalbed methane 
are expected to yield results in the 
near future.

If and when accessible on a 
commercial basis, CBM appears 
to have a bright future.  India’s 
consumption of natural gas has 
risen faster than any other fuel.  
India has invested heavily in an 
infrastructure required to support 
the increased use of natural 
gas.  Even with newly announced 
discoveries of offshore reserves, 
India’s domestic natural gas supply 
is not likely to keep pace with 
demand.  CBM can fill some of the 
gap between demand and supply.

Oil accounts for approximately 30% 
of India’s total energy consumption.  
India’s average oil production level 
(total liquids) for 2003 was 819,000 
bbl/d.  In contrast, India had to 
import more than 1.4 million bbl/d 
during that same year.  The graph 
on the previous page (right) tells the 
rest of the story on this subject.

Unfortunately, the twin issues of 
population growth and urbanization 
have resulted in significant 
environmental impacts.  Vehicle 
exhaust and untreated industrial 
smoke have dramatically aggravated 
air pollution problems.  Emissions 
of carbon dioxide and greenhouse 
gasses have also markedly 

 

Coalfields in India.
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increased.  Adding to this bleak 
outlook are the issues relating 
to deforestation, soil erosion, 
overgrazing, water pollution from 
raw sewage, water pollution 
from the runoff of agricultural 
pesticides, and tap water that is 
not potable throughout the country.  
In all, the environmental outlook 
in India appears to be negative 
unless Indian policy makers can 
tackle the problem of providing 
increasing amounts of energy in an 
environmentally sustainable fashion.

All of the foregoing has to be put 
into the context of the history and 
geography of India. The original 
Indus Valley civilization is one of the 
oldest in the world and dates back at 
least 5,000 years.  Aryan tribes from 
the 1500 B.C. Arabian incursions in 
the 8th century followed by 

European traders and eventually 
British rule shape what we know 
as India today.  British colonialism 
came to an end in 1947 under the 
non-violent leadership of Gandhi and 
Nehru.  India’s government is styled 
as a federal republic with a legal 
system based on English common 
law.  It is comprised of 28 states and 
7 union territories and its capital 
resides in New Delhi.  Its boundaries 
encompass some 3.3 million square 
kilometers, about one-third the 
size of the United States.  India’s 
climates range from tropical 
monsoon in the south to temperate 
in the north.  Although English is 
the most important language for 
national, political and commercial 
communication; Hindi is the  
national language.

India is a surprisingly young country.  
The median age of the population is 

24, and this younger generation is 
known for its confidence, ambition, 
and relatively liberal political and 
consumerist values.

India remains a country full of 
tradition, in keeping with its long 
historical background.  A tour of 
Delhi quickly demonstrates the 
range of history.  The following 
images and commentaries highlight 
this aspect of India

The structure pictured below left 
and its complex, around 15km 
south of Delhi, are known as Qutab 
Minar.  This tower, 73 meters in 
height, was started in 1193, and 
dates the fall of the Hindu rulers of 
Delhi to the Muslim invaders.  The 
tower was finished in 1368 and is 

made of red sandstone and white 
marble at the top. 

Qutab Minar, as well as many other 
Muslim and Mughal sites, have  
been built upon and built with the 
remains of Hindu temples destroyed 
by the victors. 

Standing next to Qutab Minar is the 
Iron Pillar, which is a Hindu shrine 
sitting in the courtyard of a Muslim 
Mosque.  The pillar is inscribed with 
Sanskrit mantras and sayings.  The 
Iron Pillar has not shown any sign of 
rust for almost 2000 years. 

The Red Fort (below) is near Old 
Delhi, and extends for 2 kilometers, 
and up to 33 meters in height.  
Emperor Shah Jahan (who built the 
Taj Mahal) started construction on 
The Red Fort in 1638. 

 

The Red Fort in Old Delhi runs for 2 kilometers.

 

The wrought cast Iron Pillar on the left (Qutab  
Minar on right) has not rusted in over 2000  

years of exposure to the weather.



 www.mma1.com        MILLER HILITES7 www.mma1.com        MILLER HILITES

In sharp contrast, stand the modern 
highways and hotels.  The hotels 
provide all of the amenities that can 
be expected of the 21st century, 
including of course, high speed 
broadband Internet service in each 
quest room.

At the end of the day, as I packed 
up my laptop computer, I thought 
once again of those steps in the 
concrete sidewalk at the Gandhi 
Memorial in Delhi.  I wonder, if 
that self-effacing, aesthetic man 
could have ever imagined that the 
nation whose conscience he helped 
shape in the mid 1900’s would have 
evolved into this powerhouse.
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