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The Future of Power in Arizona
by Dr. Madan M. Singh

Recently Arizona Public Service (APS) has received
a 4.6 percent rate increase for the electric power it sup-
plies because of the high cost of natural gas, and has been
granted another 0.6 percent surcharge. In addition, an av-
erage increase of 7.6 percent has been granted to the util-
ity by the Arizona Corporation Commission (ACC).
According to The Arizona Republic, This was among a
handful of bill-increase requests that APS has requested
ACC for approval. Among these is a general-rate increase
that may go to the Commission around October of this
year.

However, this seems to be just the start of escalating
energy prices. The price of oil and natural gas may be ex-
pected to rise in the future. Last year the price of oil was
predicted to reach $100 per barrel. This did not happen,
and the price retreated after having hit a high of $70.85
per barrel in August 2005. However, the price has
reached $75 per barrel this year, and could increase fur-
ther because of international concerns and disruptions in
supplies.

With the increasing cost of fuels, other sources for
generating power need to be considered. The chart on the
next page presents some of the advantages and drawbacks
of various options that are available.

Currently the use of solar (photovoltaic), wind, and
biomass are being seriously considered as future contribu-
tors to the power mix. In fact, the ACC has stipulated that
15 percent of the electric power supplied by the major
power companies by 2025 should come from these
sources. For Arizona, the use of solar panels seems ap-
propriate, because of the ample sunshine that is available.
Its use will increase with time, especially if the costs can
be reduced somewhat particularly for individual home-
owners.

Wind energy is a serious contender, but finding suit-
able locations is not easy. Large open spaces are needed
with relatively continuous winds, but not strong gusts.
Windmills occupy a lot of area a 1,000 MW-hr- plant
may require about 235 square miles (which is approxi-

mately one-half of the area of the City of Phoenix). The

State of Arizona uses over 61,000,000 MW-hrs. In addi-
tion the site should not be in the flight path of migratory

birds.

Depending on what feed stock is being used, the
availability of raw materials for a biomass plant could be
a limitation. In Arizona it would probably be small or
pest-infected trees, as well as brush. This would reduce
the fire hazard in the forests and produce useful energy at
the same time.

Despite the solicitude about the polluting properties
of coal, this is now being seriously considered as the pre-
dominant source of future energy in the United States.
Recently the Mohave Generating Station was shut down
because of the pollutants it was spewing into the atmo-
sphere, closing the Black Mesa Coal Mine. However,
BHP is contemplating the EI Segundo mine and a
mine-mouth power plant in the Grants, New Mexico dis-
trict across from the Arizona border. The Department of
Energy is also considering a research project with Law-
rence Livermore Laboratory involvement. Both these
projects are expected to produce clean energy and not pol-
lute the environment.

Many other organizations are planning similar pro-
jects in various parts of the country. A company in Penn-
sylvania is considering converting culm banks, produced
from mining anthracite, into diesel fuel using the
Fischer-Tropsch process. The synthetic gas produced
may be burnt to produce power, the integrated gasifica-
tion combined-cycle (IGCC). Peabody Energy is plan-
ning two plants, one in southern Illinois and another in

Arizonais again the # 1 mining
state in the U.S. with $4.7
billion in production!
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Kentucky, which will not release any sulfur or nitrogen
oxides. Several other projects are also on the drawing
boards.

Nuclear power has a perception of being dangerous.
However, such plants are being built and used extensively
throughout the world. Currently 441 plants are in opera-
tion, producing 2.6 billion MW-hrs or 16 percent of the
world s electric power, 24 are in construction, 40 are
planned, and 73 have been proposed. The impetus is to re-
duce atmospheric pollution. In the past the properties of
uranium were not well understood and people were need-
lessly exposed to it; this is no longer the case. Adequate
systems for handling and disposal have now been devel-
oped. With the Energy Policy Act of 2005, new nuclear
plants are now being aggressively studied in this country.
Florida, Illinois, Mississippi, North and South Carolina,
Pennsylvania, Tennessee, and Virginia, among other
states, are now exploring the possibility of either erecting
new facilities or adding units to existing plants.

This State is blessed with significant amounts of ura-
nium, especially in the Arizona Strip. It occurs in the
form of collapsed breccia pipes; vertical, pipelike struc-
tures, roughly 300 feet in diameter and about 3,000 feet
deep. Often they occur in clusters. Although no mining
is currently in progress, exploration companies are very
active. The Palo Verde power plant west of Phoenix
could accommodate two more units, although this is not
being currently contemplated. The time may have come
to consider new plants!

Copper News

Rosemont. Augusta Resource Corporation an-
nounced in May that it had positive results from test work
at their Rosemont copper/molybdenum project near Tuc-
son. The company is studying the feasibility of an open
pit mine, concentrator and leaching facility with a concen-
trator production capacity of approximately 75,000 tons
per day in order to produce 225 million pounds of recov-
ered copper and over 5 million pounds of molybdenum
over a 17-22-year period

Safford. Phelps Dodge Corp. announced that its
board of directors has given conditional approval to de-
velop its new copper mine near Safford. Final approval is
contingent upon receiving certain state permits needed for
the mine. The Safford mine will require a capital invest-
ment of approximately $550 million. It will be the first
major new copper mine to be opened in the United States
in more than 30 years. Full production is expected in
2008 and is projected to be approximately 240 million
pounds of copper a year. Life of the operation is expected
to be at least 18 years.

Johnson Camp. Nord Resources Corp. obtained
credit approval for a project debt facility of up to $14 mil-
lion for the reactivation of the Johnson Camp mine in
Cochise County. Nord hopes to resume mining and leach-
ing at Johnson Camp with a goal of producing 25 million
pounds of cathode copper per year.

Source for Benefits Challenges
Power
Coal Abundant supply; readily obtained Air emissions; possible global warming
Qil Ease of use; source of many chemi- | Air emissions; limited resources; locations may not be desir-

cals able; spills cause serious damage

Gas Relatively clean; burns efficiently Could be put to better use; limited supplies

Nuclear Non-polluting; sufficient supplies Waste disposal; public perception of danger

Hydroelec- Renewable resource; non-polluting | Few suitable sites; undesirable results from dams

tric

Geothermal | Clean; available continuously Limited locations; difficult to harness

Biomass Eliminates waste; relatively inex- Emissions; feed supplies could be limited

pensive

Solar Inexhaustible; non-polluting Requires long exposure to sunlight; high capital cost; storage
is difficult

Wind Renewable; non-polluting Sporadic; requires large areas; hazardous to birds; unsightly;
limited sites

Wave Continuously available; renewable Difficult to site; not in Arizona
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Dr. Poultonhas published nu
merous journal articles and conference
papers on the application of computa
tional neural networks to problems in
the earth sciences, including geophys
ics, mining, mineral and petroleum-ex
ploration, hydrology, and atmospheric
science. She is the author of a book
on the use of neural networks for geo
physical data analysis. O®Poulton
has led or participated in research-pro
jects totaling over $4 million in funrd
ing. Dr.Poultors current research
areas argeosensingn mine environ
ments, reservoir characterization and
water management. DFPoultonhas
taught a wide range of courses includ
ing geophysics field methods, mineral
exploration, mineralogy and petrology
for engineers, and neural network com
puting. She has directed numerous
New Board Member Named Masters and Ph.D. theses. She has

Governor Janet Napolitano appointed Mary M. | consulted for the US Bureau of Reclamation, the World Bank,
Poultonto the Departmerg Board of Governors on De | @1d the American Geological Institute. She is co-founder and
cember 20, 2005. Her 5-year term runs through JanupJCe president of a water and energy management company,

2012. Dr.Poultonis professor and Department Head fgrNOAH, LLC. She is currently the Chair of the Mining and
Geothermal Committee of the Society of Exploration-Geo

physicists and is a past Vice President for the Engineering and
Environmental Geophysics Society.

Dr. Mary Poulton at thePDAC Conference last year in Toronto, is flanked by
two members of the Royal Canadian Mounted Police.

the University of Arizona Department of Mining and
Geological Engineering.

Dr. Poulton a native of lllinois, moved to Tucson
to attend the University of Arizona in 1982. She eom
pleted her B.S. degree in Geological Engineering, wit

Dr. Poultonwas appointed to serve on two National Re
L search Council Committees for Geotechnical and Geological

emphasis on mining and exploration, in 1984. Upon | Engineering and to help develop a vision for research for the

completion of her Master of Science degree in 1987, RNF for these areas. [ioultonhas testified before Congress
her Ph.D. in 1990, DPoultonjoined the faculty of the | On workforce issues in mining and petroleum engineering and
helped develop the Energy and Mineral Schools Reinvestment

Act. Dr.Poultonis the newly elected secretary of the Ameri
can Geological Institute and has been appointed by the-Secre
tary of Health and Human Services to chair the Mine Safety
and Health Research Advisory CommitteeNdOSH.

University of Arizonas Mining and Geological Engi
neering School. Her Ph.D. thesis was on, “Neural net
work pattern recognition of electromagnetlitipticity
images.”

In 1999 Dr.Poultonwas nominated for the Na
tional Carnegie Foundation Professor of the Year award
and was also selected a’A Wakonsd-ellow. In pre
vious years DrPoultonwon the Excellence at the Stu
dent Interface Award in 1998, and in 1997 was selected
for Marquis Whds Who in 1997 and Strathmore Who
Who.

Doyouneedhisinformationin
an dternative format? Please
call the Department at
602-255-3795.




