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systems. The team also quantized the economic benefits that
a renewable plant would bring to the county. Economic areas
that were studied were jobs created, new and Iincreased
revenues, reduced air pollution, and preservation of ranch life.

The team grouped the requirements for our project into four
different groups. This organization helped us to focus on
specific areas of our project coherently.

 Renewable Energy Technologies

« Mechanical Requirements
* Size of units
* Efficiency of units
« Economic Impacts
* Jobs
e Taxes
 Revenues
 Environmental Effects
 Emissions
 Water Use
 Social Impacts
* Improved Health
 Ranchland and Farmland Preservation

We say a big thank you to our sponsors; Steve Catanach from APS,
CCSEDI, and our faculty advisor, Dr. Elizabeth Brauer, our professor, Dr.
David Scott, Dr. Susan Williams from FBC, APS Renewable Energy
Team, and the Electrical Engineering Department at NAU.

The offset costs of solar and wind generation were calculated
using quantized values from the beneficial externalities in the
following areas:

* Water Usage

* CO, Emissions

* Other Wastes and Emissions
* Fuel Use

e Jobs Induced

Three different sizes of plants were studied and a base cost
per kilowatt hour was determined for renewable energy
generation. The potential sized plants considered were 60MW,
100MW, and 500MW. The analysis of wind and solar was done
by comparing their capacities of power production and their
socio-environmental, and economic benefits to those from
clean coal power plants. Clean coal was chosen as the base
case for the study because 91% of Arizona’s power and nearly
100% of Coconino County’s power comes from coal.

Additionally, as carbon emissions and greenhouse gasses in
general become more of a pressing concern, it is likely that
clean coal technologies will be implemented on existing coal
plants in Arizona such as Cholla and Navajo Generating
Stations. Currently renewable energy generation is more
expensive than fossil fuel generation. However, with the costs
of renewable technologies projected to drop significantly over
the next decade, along with the major benefits of reduced
water consumption and air pollution, the team will show that
Coconino County will benefit greatly by harnessing renewables
for power generation.
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Conclusions

We concluded that renewable energy in Coconino County is a very viable option and
integral part of the county’s sustainable future. Implementing either type of renewable
energy, wind or solar, will have important improvements over coal. Public health will be
improved through emissions reduction, there will be minimal contribution to global
climate change, ranchland can be preserved, and the county will be able to export
excess energy. Wind energy, although cheaper to build, creates less jobs than a solar
plant of same power output. Solar is more expensive, but will pay off better in the long-
run since Arizona has abundant solar resources.

We also found that further research is needed in areas that are outside the scope of our
project. We need to explore the potential of biomass energy generation since this
resource is abundant in Northern Arizona. We also need to consider other solar
technologies like photovoltaic and dish engine systems. We also recommend that further
research into the monetary cost of harmful emissions into the environment be
conducted. Potential economic impact of ecotourism from renewable energy also needs
to be researched.
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