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Welcome to Navitas

What is Navitas?

The Isle of Navitas (latin for energy) is a fictional island nation that is the core of

the capstone activity for an 8 week interdisciplinary technology-supported

middle school science inquiry unit about energy. This curricular unit focuses on

the world's energy resources. Students use geospatial information technology

(GIT) tools including My World GIS and Google Earth, and inquiry-based lab activi-

ties to investigate energy sources, production, and consumption. The population,

land area, and energy needs of Navitas are patterned roughly after Pennsylvania

and the island is populated with spatially referenced data layers shown below.  Francesco
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Part 1: Exploring Resources
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Students manipulate the interactive map and draw upon their knowl-
edge base to make decisions about how to power a city, a prov-

ince, or the whole country. In the process of making these de-
cisions students are confronted with real-world problems
including transportation distance, limited infrastructure,

and resources in environmentally sensitive or cultur-
ally significant areas. Students, thus, recommend
the most efficient combination of energy
sources and have to justify their choice

with the benefits, costs, and environ-
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Data Layers for the Isle of Navitas Include
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4) What are the benefits of

are the environmental or Tidal Energy
other impacts of using this

“National Significance” layer is turned on and shows the location of different
types of protected areas in Navitas.

Student Activity ~[

Students are responsible for evaluating
the resources available in their province
for each potential energy resource by an-
swering a series of questions.

Hydroelectric Energy

1) Where in this province is the
most suitable location for the
appropriate power generation
plant?

2) Does the transportation infra-
structure and/or electrical grid
exist near your proposed power
generation location?

3) What infrastructure is Wind Energy

needed to develop the re-
source? For example, what fa-
cilities or infrastructure will be
needed to produce and then
use this resource?

Red and purple areas indicate
sufficient average wind speeds
for energy production, however
here students must decide how
the potential benefits of clean
energy are offset by the costs of
developing costs of developing
wind power in a protected
mountainous area or off shore.
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Map showing the percent sunshine for
Iberia, the yellow area in the southeast
receives enough sun to make it suitable

Solar Energy Biofuels/Biomass
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Map showing the distribution of farmland
and transportation infrastructure neces-
sary for biofuel/biomass production. The
red “X” denotes an ideal location for a pro-
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make it a good option. An ideal location

along the transmission line and a high-
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for a solar plant is indicated by the circle.

Protected

Maps showing the locations of dams along the Jaro River that are
most feasible given the wide valleys that drain the mountains in the
this area (red dashed lines = 10 km). These dams would not create

huge reservoirs, but rather smaller ones like those shown. These lo-
cations benefit from being close to the existing power grid.

Fossil Fuels

Activity Example Using the Province of Iberia

Iberia contains ample reserves of coal, petroleum, and natural gas and
therefore all are viable options for energy generation. However, as students
have already learned, these resources have the potential for detrimental en-
vironmental impacts both during extraction, transport, and energy genera-
tion. In addition several of the largest fossil fuel deposits are located next to
or within protected areas of national significance.
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Because not all fossil fuel
deposits are created
equal, students can use
the attribute tables to find
out how productive a par-
ticular coal, crude oil, or
natural gas field may be.
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Students are responsible for deciding where
power generation plants would be located
for each potential power source. Possible
sites that minimize transport distance and
maximize use of existing infrastructure are
indicated using X's.
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Part 2: Students
as Energy Planners

Students are given the position of chief energy officer (CEO) of one of three
provinces on the Isle of Navitas. Their task is to develop an energy policy for
their province that provides sufficient energy to meet the demand of the
population, while minimizing the environmental impact. The energy de-
mands and resources to meet that demand are indicated in the table below.

Province Cambria Gaul Iberia
Population (thousands) 734 1,902 4,392
Energy Need (MW) 7,340 19,200 43,900
Energy Sources D;mz:fitcAsseT;rss:ltL g Province Energy Resources
Tidal 2 3 200 1,000 10,000
Hydro 1 2 5,000 12,000 2,000
Solar 8 9 100 1,000 2,000
Wind 4 5 5,000 100 500
Biofuels 50 60 200 10 100
Geothermal 2 3 400 100 0
oil 100 110 0 0 20,000 (50 years)
Gas 60 65 0 0 20,000 (30 years)
Coal 200 250 0 0 50,000 (100 years)
Nuclear 10 11 9,000 (40 years) 0 0

In defending their decisions for implementing various energy sources stu-
dents are encouraged to consider the following questions:

1. What efficient combination of energy sources do you recommend for your province?

2. Isit better to import cleaner energy (either raw material or power through the grid)
from other provinces or use locally generated power from your province?

3. Describe the locations in your province that you recommend to locate new energy-
generating plants. Clearly explain why you would you build the energy-generating plants
in those locations?
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ommended energy sources?
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5. What major transportation infrastructure (such as existing highways, railroad tracks,
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pipelines, and grid) are required for your recommended energy sources?
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6. What are the major benefits (such as free and unlimited supply, no/little pollution) of

It is important to note that the global and regional distributions of energy resources and demand are very non-uniform
and Navitas was designed to reflect this. As such, not every method of producing energy will be cost effective or feasible

in any single province. Itis up to the students to make honest assessments of the resources they are presented.

your recommended energy sources?
7. What are the environmental impacts of your recommended energy?

8. Provide recommendations for energy conservation for the Isle of Navitas. What can
citizens do to conserve energy?



