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HOME  

by Dr. Madan M. Singh, Director 

Renewable energy is energy from sources that are replenished by natural sources, 

such as heat or light from the sun, wind, tides, geothermal, and vegetation (including 

algae).  It has become a matter of national policy to develop renewable energy in the 

country.  The American Recovery and Reinvestment Act of 2009 includes $4.6 billion 

for renewable energy projects.  The reasons for this are twofold: 

1) To reduce the amount of carbon released into the atmosphere to decrease global 
warming.  There is considerable debate as to the causes of the climate change that is 
occurring, and the impact of the human contribution; time will help to clarify that situa-
tion.  At the present time there is a concerted effort to minimize the carbon footprint 
and substantial resources are being devoted towards its diminution. 
2) The nation has become ñaddictedò to the use of oil.  Over 58% of our petroleum 
products are imported; much of it is from countries that are not friendly to the United 
States.  It is a significant portion of the national debt. 

Therefore, it behooves the nation to develop its own sources of energy.  What can be 

the contributions from various sources? 

According to the Energy Information 
Administration (EIA), in 2007 the 
amount of total energy consumed by 
source is shown at right:  
 
 
 
 
 
 
 

Solar and Wind  
Most often when renewable energy is being considered, it refers to solar or wind.  In 

2008, the total amount of electricity generated was 4.1 billion megawatt-hours, of 

which 45.5 million megawatt-hours (1.1%) was from solar and wind.  Recently Presi-

dent Obama stated that the amount of electric power from solar and wind would be 

doubled in three years.  This would only give 2.2% of the electric power required.  If 

this was doubled again in another three years and then again in still another three 

years, there would still be only 8.8% in nine years. This assumes that the total need 

for energy would not increase, in spite of an increasing population and a higher stan-

dard of living.  Assuming that there would be other renewable energy sources also 

contributing, let us say that the total amount of electricity from these sources will be 

15%.  In fact, the Arizona Commerce Commission (ACC) has mandated that the Ari-

zona utilities produce 15% of their total electric power consumption from renewable 

sources by 2025 (16 years from now). 
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Coal 32.7% 

Natural Gas 27.6% 

Crude oil 15.1% 

Natural Gas plus Liquids 3.4% 

Nuclear  11.7% 

Hydropower  3.4% 

Geothermal  0.5% 

Solar  0.1% 

Wind  0.4% 

Biomass  5.0% 

òThe Arizona 

Commerce Com-

mission has man-

dated that the 

Arizona utilities 

produce 15% of 

their total electric 

power consump-

tion from renew-

able sources by 

2025 (16 years 

from now).ó 
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In Arizona the emphasis is on solar because of the number of sunny days, over 300, in the Valley and the sur-

rounding desert.  Arizona does not offer many suitable sites for wind power generation, although a few wind 

farms are being considered; the Dry Lake Wind Project is being developed by Iberdrola Renewables and the 

Navajo Nation is contemplating a wind power generation station. 

The Arizona State Office of the U.S. Bureau of Land Management (BLM) has nearly 40 applications for solar 

power generation to date.  Abengoa Solarôs Solana Power project near Gila Bend is planned to generate 280 

megawatts of power and occupy 1,900 acres.  If the other plants require a similar amount of space this implies 

stripping nearly 75,000 to 80,000 acres of desert. The amount of water used in most solar plants could be mat-

ter of concern in desert areas.  The Solana plant will require only a 20-mile, 230-kilovolt transmission line to 

connect into the existing Arizona Power Service (APS) grid.   Most of the new plants will probably be further 

away from the power users (cities); this will 

require long transmission lines. Albiasa Cor-

poration is planning a 200 megawatt solar 

plant near Kingman.  Science Foundation 

Arizona has recently organized the Solar 

Technology Institute and committed $4 mil-

lion to that program. 

  
In July 2008, the Texas Public Utility Com-

mission approved the construction of nearly 

$5 billion worth of transmission lines to con-

vey electricity from new wind farms in West 

Texas and the Panhandle to metropolitan 

areas like Austin, Dallas, and Houston.  

When construction is complete, utility bills for 

residential customers will increase by about 

$4.00 per month.  Idaho Power is planning a 

298-mile, 500 kilovolt power transmission line 

from Boardman to Hemingway, Idaho.  The company assumed it would be easier to route it over farmland than 

to challenge environmental groups if the route involved wildlife habitat.  However, Eastern Oregon farmers 

declare the proposed route would disrupt irrigation patterns and interfere with aerial spraying that controls in-

sects and weeds.  Objections to transmission lines may be expected elsewhere in the country.  This is why 

Senators Jeff Bingaman and Harry Reid have proposed separate draft legislation that would give the Federal 

Energy Regulatory Commission (FERC) authority to approve transmission-line projects from renewable energy 

generators to user locations, thereby speeding their development. 

Nineteen (19) companies have submitted applications to build 14 solar and five (5) wind energy facilities on a 

parcel of 500,000 acres in California's Mojave Desert, referred to as the former Catellus lands.  Concerns have 

been raised about the aesthetics of the region and its tortoise population by environmentalists.  Senator Di-

anne Feinstein said the development would violate the spirit of what conservationists had intended when they 

donated much of the land to the public.  Similarly protests may be anticipated in Arizona and other sites. 
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Six dish Stirling Systems developed by Schlaich Berger-
mann und Partner of Stuttgart, Germany, in operation at 
the Plataforma Solar de Almeria in Spain.  
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Energy from solar is intermittent and must be supplemented with a base load, unless it is stored in some 

manner. This may imply that traditional electrical generating systems (oil, gas, coal, nuclear) may have to be 

additionally installed although they may not be required to run at full capacity at all times. If that is the case, 

additional costs may be incurred for the conventional systems that will be borne by the consumer.  

Hydropower  
Hydropower contributes approximately 6% of the nationôs electricity, but there is now a strong movement to 

demolish large dams rather than build new ones.  No large hydroelectric plants in the U.S. are planned at 

this time.  Most of the hydropower in the United States is produced in three states ï Washington, Oregon, 

and California. 

Small scale hydro, under one megawatt, and microhydro, under 100 kilo-

watts, are still considered viable and recently a listing of 5,677 sites w as 

produced for 49 states (Delaware is excluded because of its scarce re-

sources), with the potential for generating 30,000 megawatts of electric-

ity. Arizona has the capacity for 1.8 megawatts, according to this survey. 

Geothermal  
As the name implies, geothermal, energy uses the heat of the earth.  

This is generated by the decay of radioactive materials near the surface 

of the earth and close to water sources that bring the heat up to the sur-

face. If the temperatures are above 300
o
F (~150

o
C), the resource is con-

sidered capable of generating electricity. If the temperatures are below 

300
o
F (~150

o
C), these are normally not considered for electric power but 

may be used for a number of other purposes. In Arizona three locations are known for geothermal water use 

ï Childs on the Verde River, Castle Hot Springs in the Bradshaw Mountains, and Buckhorn Baths in Apache 

Junction. In addition there are two hot springs, Clifton and Gillard, both in the Clifton-Morenci area, with tem-

peratures in the range of 158 ï 180
o
F(70

o
C ï 82

o
C); at depth these may exceed 284

o
F (140

o
C). Using geo-

thermal energy for a hot house in Santa Cruz County is being considered. 

Biomass  
Biomass energy refers to the use of energy stored in plants through photosynthesis and transferred to ani-

mals through food.  This energy is then utilized to produce electricity or biofuels.  If combustion is involved, 

carbon dioxide, CO2, is released into the atmosphere.  Biomass is commonly found as wood products, dried 

vegetation, crop residues, and aquatic plants.  It is often used as wood chips and has gained popularity in 

the developed countries in the last couple of decades.  It has been used more in developing nations because 

of its ready access and low cost.  Currently the burning of wood to produce heat directly or making charcoal 

may be contributing nearly 13% of the energy consumed on the planet.  Some of this is not environmentally 

sound practice since it requires cutting down forests, as in the making of charcoal in Kenya.  In that country 

nearly 82% of the population, including urban dwellers, burn charcoal.  The annual production of charcoal in 

Kenya is 2.4 million tons.  The deforestation of Finland, Scandinavia, England and Central Europe in the past 

may be attributed to the making of charcoal and tar.  Denudation of forests generally results in irrevocable 

ground erosion and considerable water pollution ï large scale ecological changes. 
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