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ABSTRACT
Ensuring a sustainable future is a 

core mission of CSU, Chico after Dr. Paul 
Zingg became one of the founding 
signatories to the American College and 
University Presidents’ Climate 
Commitment (ACUPCC). The ACUPCC is 
an agreement to achieve total climate 
neutrality by the year 2030. Currently, a 
huge portion of our greenhouse gas 
emissions result from the energy needed 
to heat, cool, light and support the plug 
loads of CSU, Chico. Over the ‘14/’15 
fiscal year our energy consumption 
amounted to just over 23,300 MWh to 
meet the energy needs of a fully 
functioning college campus. A majority of 
that energy comes from fossil fuel 
sources which are primary contributors 
to greenhouse gas emissions that are 
keeping us from our net neutrality goal. 

We can drastically reduce the emissions 
and cost associated with powering CSU, 
Chico by installing solar panels on unused 
rooftops. I performed a solar energy 
assessment of CSU, Chico in an attempt 
to see how much energy we could offset 
from that 23,300 MWh total. Using 
Google Earth Pro and a solar energy 
calculator provided by the National 
Renewable Energy Laboratory I 
calculated that, using just the unused 
rooftop space on campus, CSU, Chico 
could install a 6533 kW solar array to 
offset a proportion of power we consume 
on campus. The conclusion of my 
research is that a 6533 kW system has 
the potential to produce 9,950 MWh per 
year, nearly 43% of the total power 
consumption in the ‘14/’15 fiscal year. 

INTRODUCTION

CSU, Chico currently purchases 
power from Pacific Gas and Electric 
company. Pacific Gas and Electric has a 
combined grid mix of power sources, 68% 
of them being non-renewable fossil 
based or nuclear sources. Atmospheric 
carbon dioxide is an unfortunate but 
necessary byproduct of fossil fuel 
combustion for power generation coming 
from that 68%. Climate scientists and 
lawmakers have all begun to realize the 
significance of increasing greenhouse gas 
concentrations due to anthropogenic 
sources and what that could mean for the 
climate of the planet. Relying on finite 
resources like fossil fuels for a predictably 
constant or growing factor like energy 
consumption impacts the security and 
energy independence of any economic, 
industrial or residential entity.  

Photovoltaic cells, or solar panels, are a 
power generation source that requires no 
continual resource consumption and 
does not emit harmful pollutants or 
carbon dioxide while generating power. 
Solar panels have become much more 
technologically advanced within the last 
decade, which has increased the 
efficiency and economic viability of solar 
panels on the market. Utility companies 
are even offering rebate programs to 
facilities that incorporate solar energy 
production in order to meet 
environmental goals set by the State of 
California. The technological, economic 
and legislative climate for on-site solar 
power generation has never been better. 

METHODS
• Rooftop area was calculated by creating polygons over the rooftops of the 

buildings at CSU, Chico with Google Earth Pro (purple regions below).

• The total area was used to determine the system size of a theoretical solar array 
that could be installed on the rooftops of CSU, Chico.

• A solar calculator was used to determine the potential system energy output 
based on the average solar irradiance per month, measured at a weather station 
in Sacramento.

• The National Renewable Energy Laboratory recommends making system 
calculations with a 14% solar irradiance capture rate in our area due to system 
losses.

• The resulting AC energy output of the theoretical solar system was compared to 
the historical energy use of CSU, Chico over the last fiscal year.

• Image of the polygons (pink) placed over the rooftops of CSU, Chico in Google Earth Pro to 
establish available rooftop area.

RESULTS

CONCLUSION
During the summer months, CSU, Chico is capable of generating more than 

half of the electrical power used. However, during the winter months when the sun 
angle is low and the days are shorter the solar array would only be capable of 
producing 20%. On an annual basis the integrated electrical production potential is 
about 43%. The energy produced would be non-polluting, reliable and in line with 
the climate goals of CSU, Chico. Taking advantage of the unused rooftop area for 
solar power would be a huge step in reaching our 2030 climate neutrality goal.

RESULTS RESULTS

The rooftop area of every building was 
totaled to 502,309 square feet. That area 
was converted to square meters for 
convenience of calculation. Before 
calculating for system losses, each square 
meter of rooftop space increased the 
system output capacity by 1kW. According 
to the National Renewable Energy 
Laboratory a 14% capture rate is a 
standard predictive measure when 
determining the system size of a solar 
array.  The resulting system size for the 
area available at CSU, Chico was 6533 kW. 
A system size of 6533kW represents the 
maximum amount of power that can be 
generated by the solar panels at any given 
moment.  The system output capacity is 
multiplied by the solar radiation, which 
fluctuates throughout the year, in order to 
determine the energy harnessed by the 
system.

The above table shows the energy produced by the solar panels each month, 
along with the monetary value of that energy.

The above table shows a comparison between historical energy use and the 
production capacity of the theoretical solar array.

Above is a graphical representation of the solar production capacity versus the 
campus’s historical use over the year.

Left: PG&E’s power grid mix, unspecified refers to its power purchases. Right: the Keeling 
Curve from Mauna Loa Observatory that shows the increasing carbon dioxide 
concentrations that now exceed the landmark 400 parts per million.
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