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Siting Power Generation Facilities:
Environmental Justice Concerns

Environmental Justice is the fair treatment and meaningful involvement
of all people regardless of race, color, national origin, or income
with respect to the development, implementation, and enforcement

of environmental laws, redations, and policies.
(http://www.Im.doe.gov/env _justice/definition.htm)

Photo left: Pollution from coal power plants is an environmental justice (EJ)
issue for people who live in proximity to the emissions. Image credit: NREL
Photo right: Wind, a renewable energy resource. Is wind
the answer to EJ concerns? Image credit: Chuck Crawford.

This product is a result of the work done in the 2009 ATEEC Fellows Institute at The University of
Northern lowa and in conjunction with the Eastern lowa Community Colleges. Funding was
provided by the National Science Foundation.

The resources and activities in this product are designed for high school and community college

science, math, technology, and interdisciplinary education. It was developed by Chuck Crawford,
Jason Hlebakos, and Claire Pichette.
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Environmental Justice Writing Team

Charles Crawford, Dublin Jerome High School, Dublin, Ohio

Charles teaches AP Environmental Science, IB Environmental
Communities, and Systems of the Earth and has a large group

of independent study students working on ways the district can be
more sustainable (biodiesel, composting, and energy
consumption/conservation). Charles and his students are also
exploring development of a self-sustaining school greenhouse (water
sequestration, geothermal, solar and wind) and are figuring the
logistics of a 1 kW solar array with the possibility of a 10-kW for the
school. As a professional photographer, Charles contributes his skills
to several of the Institute photos.

Jason Hlebakos. Mt. San Jacinto College, California

Jason teaches courses in Environmental Science, Conservation Biology,
Ecology, and General Biology. He has worked with an innovative

bi odiversity conservation pr o
other leadership roles have included directing a 3-year USDA CREES
Grant entitled “Ensuring the
Environmental Science through Projectbh ased Experi e
He has involved students in vegetation monitoring research projects at
a local nature reserve, has planned eventsforh i s col | e ge€
Climate Change participation in "350.0rg"; and has engaged Mt. San
Jacinto College in the National Teach-in on Global Warming.

Claire Pichette, Helena High School, Montana

Cl ai r e’ s tambfavdred teadhing list includes, but is not
limited to, Thermal Microbiology field study in Yellowstone National
Park; Predator/Prey Relationships; Rock On: Geologic History of
Southwest Montana; Tributary Tour: An Environmental/Historical
Assessment of the Missouri River and its Tributaries; and What Comes
Out at Night? Nocturnal Animals and Astronomy. In 2008 she coached
the HHS Science Olympiad team; the team became the Montana State
Champions. After describing a long list of teacher-student

environ me nt al initiatives at thei
definitely the most active environmentalists | have worked with since
coll ege.”
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Activity Overview

Photo: Wind farm, transmission lines, and an lowa storm. Image credit: Chuck Crawford

This overview of an environmental justice teaching and learning experience is organized around
wind energy, which was the theme of the 2009 ATEEC Fellows Institute. Our team recognizes
that many areas in the U.S. have different power-related environmental justice concerns, so

we' ve | eft room f or @fcdoargeUtthieintigdudonysongh censalsoben out | i ne.
changed to match your alternative topic. Have fun with it! Be creative! Learn!
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Overview of Thematic Unit

Stand in the Place Develop a simple hand-drawn map of the area from memory.

Where You Live

Share the Land Share and explore the similarities and differences in the maps.
Why did you draw what you did?

My Hometown Combine information with a small group and develop a new

hometown map using more accurate, technical data and/or
electronic mapping programs.

Gimme Energy 9ELX 2NB SySNHeée O2yadzyLiiAazy
map area.

LdQa | . S| Dividethe map into regions by economic groups,

the Neighborhood neighborhood type, land use, etc.

Wind of Change* Decide where the group will site a new energy facility and
what type of facility will be developed.

We are the World Brainstorm ideas about justice and considerations that must be

taken into account when siting a new facility. Develop a
common definition of environmental justice for the class to
use.

. T 29 AY QAY | Share original ranking criteria with the class and critique each
2 (1 K S NX & -evalixate kadkihg systéms and add additional
criteria as necessary. Re-site facilities if needed.

In the Old Town Hall | Verbally defend the location of the new power plant using
visuals.
The Future Develop a common ranking system based on lessons learned

during the Town Hall meeting.

The Framework: Six Contextual Teaching and Learning Strategies

"Students learn begand retain what they have learned
when (1) they are interested in the subject matter and
(2) concepts are applied to the context of the students' own lives."
(ATEEC Fellows 2000)

Base learningonan over arching problem which is in thi
Plan for learning to be in multiple contexts.

Draw upon students’ diverse skills, interest
Build in strategies that support students in becoming self-regulated learners.

Plan strategies that stimulate interdependence among students and their learning

groups.

Examine student s’ l earning outcomes by incor

For more information:

http://www.ateec.org/learning/instructor/contextual.htm
http://www.cew.wisc.edu/teachnet/ctl/

Google Books overview of Susan Sears, Contextual Teaching and Learniy Primer for
Effective InstructiorBloomington, IN: Phi Delta Kappa Educational Foundation (2002).
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Activity 1: Stand in the Place Where You Live (Individual)

Objective: Students will develop a map of where they live from memory without using any
outside resources.

Introductory Song:“ St a nRIEM. b y

Background information: This information may help the instructor understand the goal of the
mapping project. It is not recommended to share this information with the students until after
they have completed the first part of the mapping exercise, as it might change their resulting
maps.

Participatory mapping is a tool used in natural resource management and environmental

protection. It empowers local communities, individuals and indigenous peoples to become

involved in the decision-making processes. It has been used by the United Nations Center for
theSupportof Native Lands in South America, Afri
guide indigenous cultures in their land-use decisions.

Local people gather information in three categories: salient features of the territory (natural
and man-made), zones used for subsistence activities, and areas of cultural and spiritual
importance. Cartographers then assist the villagers in piecing their information together and
placing it on a scale map. They may incorporate field data, aerial photographs, satellite images,
and government base maps. Through participatory mapping, indigenous peoples are able

to engage more fully in the land-use decisions in their area.

The process of producing these maps strengthens community-based natural resource
management, local education, and the prevention of illegal logging in certain mapped areas. It
has also stimulated the formation of strategic alliances by fostering the exchange of information
and discussion of common problems and strategies.

“Cogni ti v etinchva tp the iralivideals.dTheg are not inclusive like a cartographic map
with a constant scale, but consist of discrete, hierarchically-organized pieces
determined by physical, perceptual,
- Integrated Approaches to Parficitory Development

Additional Resources - Keywords and Links:
UN Center for the Support of Native Lands
Book: Indigenous Landscape#: Study in Ethnocartograpl3001)
NileL: Community Impact Through Mapping
Website: http://nijel.org/aboutnijel.html
Integrated Approaches to Participatory Development
Blog: http://goingglobalwiththeun.blogspot.com/2009/07/integrated-approaches-for-
participatory.html
International Fund for Agriculture Development (IFAD)
PDF download: Good Practices in Participatory Mappi{39 pp)
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Focus Question: Where do | live and what are the important features around me?

Key Concepts:

Drawing graphic communications

Assigning a personal value system to features within the area
Using imagination

Participatory mapping

Vocabulary: participatory mapping, value system

Activity:

Give students a blank sheet of paper (8 1/ 2"
hometown. It should include the following features: physical features of the area

(mountain ranges, rivers, roads, buildings, their home, the school etc.), zones used for

recreation, food production or natural resources the students depend on, and any

features that have cultural or religious importance. This map should accurately reflect

the student’'s percepti olikeeof what their homet
Each student will write a reflection which answers the Focus Question.
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Activity 2: Share the Land (Group)

Objective: Students will compare their maps with their classmates and discuss the differences
and similarities.

Introductory Song: “ Stlean he [IheGdess Why

Focus Questions: What values and considerations influenced the map-making exercise? Are
there any obvious biases about the importance each student has placed on a particular area or
building? How are those biases represented?

Key Concepts:
¢ Interpersonal communication
e Develop and use listening skills
e Use graphical documents to communicate information
e Make comparative value judgments

Vocabulary: bias, value judgment

Activity:
e Organize students into groups of 3-5. Ask them to compare maps and discuss the
features they included. Why did some students include buildings that other students
did not? Were roads represented? How were land and water resources represented?
e Groups will present their ideas to the class. Which features did everyone include? Are
there any major items that were omitted?
e Each student will write a reflection which answers the Focus Questions.
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Activity 3: My Hometown (Group)

Objective: Students will combine their original maps to create a larger, more accurate, scale
map of the area they designate as their hometown.

Introductory Song: “* My Ho me tBaueerspringstgen

Focus Questions: Which regions of the mapped area are valued by everyone in the group. Why
do you think this is the case? Are all of your values and concerns represented on this map?
Why or why not?

Key Concepts:
¢ Identifying, assimilating, integrating and evaluating information from diverse sources
e Reading/Interpreting Topographic Maps
e Drawing graphic communications
e Cartography:
¢ Making and applying a legend
e Properly placing local landmarks and power utilities
e Using appropriate scale factors

Vocabulary: topographic map, map legend, Geographic Information System (GIS), Global
Positioning System (GPS), Remote Sensing (RS)

Activity:

e This activity can be as technological or simple as the classroom equipment allows. The
goal is to draw a map of the area that is accurate and to scale, including major energy
sources and transmission information. Students could use GIS programs, modeling
software or drafting equipment; or hand-draw the maps on graph paper. At this point,
the instructor should provide resources for the students to look at and reference to
increase the accuracy of their maps.

e As existing map resources for the area are found, the area that students are expected to
cover could change according to the available resources. For example, if your city or
county has produced easily accessible maps of your city or county, have your students
focus on the same size area. If maps are only available for power production across
your entire state, then have students make a scale map of their state that will fit with
these resources.

e The instructor should provide specific guidelines about what features need to be
included on the map at this point. For example, a good map might include the
following: All roads, rivers and lakes; land-use designations by area; important public
buil dings; student’' s KAdld mecdeitens ifithetreboercess ¢ h o o | c al
are available.
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e Technology Enrichment Options:
Using/Interpreting Spatial Technology/Software
e Google Earth or Google Maps
e GI'S (ESRI"s free Explorer Applications)
* GPS
e Satellite Imaging
e Bryce 2.0 0r 4.0 3D modeling
e Optional Field ActivityTake students to the important buildings they identified and
collect GPS readings from each location. Use these readings to plot points on the maps
the students create.
e Optional Field ActivityTake students on a field trip to a mountain, hill or tall building
nearthetown. Cl i mb t o t he t o peyesviewloftse¢ownlowslike. a b
e Each student will write a reflection which answers the Focus Questions.
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Activity 4: Gimme Energy (Class/Individual)

Objectives: Students will explore the methods of power production and levels of present and
projected energy consumption in the area.

Introductory Song: “ E n e r €lgss is ib $ession

Focus Questions: What is the dominant form of energy generation for the region? What are
the limitations of this energy generation? What lines or systems connect these generation
systems to the other important buildings identified on the map?

Key Concepts:
¢ Identifying and understanding evolving technologies
e Comparing numerical values
e Using formulas to calculate perimeter, surface area and volume
e Performing unit conversions
e Extrapolating and interpreting data
e Calculating averages

Vocabulary: energy consumption, renewable energy, alternative energy, energy conservation,
energy efficiency, diversification, carbon footprint, siting

Activities:
e I dentify consumption of energy within the
activity).
¢ Identify power utilities that exist.
e Conduct a home energy audit or energy audit of school.
e Extrapolate energy information based on the area population.
* Determine whether or not new power generation will be necessary.
¢ Identify and understand existing power production.
* Explore conventional energy production.
* Explore alternative/renewable energy production.
* Explore the concepts of efficiency/conservation/diversification.
e Describe siting limitations of each (e.g. access to water, min. wind speeds, etc.).
e Regional power generation:
What types of power plants provide electricity to the region?
Where are they located?
What are the environmental and health impacts?
» Optional Field activityVisit a local power plant.
e Map existing facilities on the group map.

Crawford, Hlebakos, and Pichette Page 13 of 24
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Home Energy Audit

e Students will complete a home energy audit (use the Energy Audit on the next page
or refer to an online calculator).

¢ Compile class data to calculate an average energy use for the region.

e Compare with other regions and discuss reasons for discrepancies.

e Refer to US Census Bureau data to extrapolate class data to the community level.

» Optional Field ActivityExplore carbon footprints using online calculators.
Determine the implications obaventional energy production/consumption
as well as the factors that impact carbon footprints

Examine energy required for the future.
e Explore projected growth for the community (municipality or chamber of commerce
may have projected growth).

e Stipulate a scenario requiring the siting of a new wind (or other alternative)

energy plant
e Describe a predicted increase in demand (growing population or industry).
¢ Discuss the need to replace existing production due to age of systems
or appropriateness of site for export of energy.
Each student will write a reflection which answers the Focus Questions.
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Energy Audit

Name: Period:
Household Energy Audit: This worksheet is designed for you to explore the appliances and energy sources that are in your home. Have one of your parents
help you investigate these characteristics. Their signature is required at the bottom.

Power used

Qty Make Name Model installed/made Energy kw hrs/day kWh/day
Source

Dishwasher
Microwave
Oven
Cooktop
Refrigerator
AC

Furnace
Water Heater
Heat Pump
Washer
Dryer

Hair Dryer
Vacuum Cleaner
Coffee Maker
Television

total

Basics about your home ‘ Costs at Home ‘ Month Year Car usage Mpg Mpw
Square Feet Gas Bill (ccf)
People in House Electric Bill
Bedrooms Solid Waste/Recycle
Bathrooms Water Bill
Irrigation system?
Finished basement?

Parent signature:
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| AOEOEOU vg )060 A "AAOOEAOI $AU ET OEA
Objective: Students will decipher census data to use in the development of their ranking

system. They will delineate the area in the Group Hometown Map and divide the map into
regions by economic groups, neighborhood type, land use, etc.

Introductory Song: TV Themefroma NX» w2 3SNR& bSAIKOo2NK22R

Web Resources:
U.S. Census Bureau: American Fact Finder:
http://factfinder.census.gov/home/saff/main.htm|? lang=en

Focus Questions: What are the distinct regions within the mapped area and what distinguishes
them? Do demographic differences exist in the region?

Key Concepts:
e Estimating answers to problems and applying them to real situations
e Calculating mean, median, mode and range
e Using and calculating percentages

Vocabulary: census, demographics, population growth projection

Activities:
e Demographics of the Hometown Area
¢ Delineate the maps based on regions (demographics, economic groups,
neighborhood type, land use, etc).
e Students will work together to delineate their boundaries on the group map based
on their criteria.
» Optional Field ActivityStudents can visit field sites on their own or as a group to
foster a better understanding of their immediate local environm@iitis may include
explorations of local parks, open spacetdiis districts, waterways, etc.
e Projections of Population Growth in the Area:
e Identify project areas of greatest growth
* Working as a group, students will determine which areas
(neighborhoods, industrial areas) are most likely to expand.
Where is growth occurring?
* Siting options
¢ Students will propose three possible [wind farm] site locations (within
distinct delineated regions on their maps) by group consensus.
e Each student will write a reflection which answers the Focus Questions.

Crawford, Hlebakos, and Pichette Page 16 of 24

AEC


http://factfinder.census.gov/home/saff/main.html?_lang=en

wiEEe
Fa
2009 ATEEC Fellows Institute Siting Power Generation Facilities: Environmental Justice Concerns

Activity 6: Wind of Change (Group)

Objectives: Students will develop a set of five criteria to consider when siting a new wind power
plant in the area. They will then choose three sites for a new power generation facility and rank
each location based on their criteria.

NOTE: If wind is not a renewable energy resource in your area, you can modify the lesson to
focus on solar, geothermal, or other types of energy generation.

Introductory Song: “ Wi nd o fby&brgiomg e ”

Focus Questions: Explain the five criteria you chose to consider when siting a power generation
project. What was your group’s reasoning behind the
a power generation site? What are the pros and cons of siting in each area?

Key Concepts:
e Demonstrating and applying design/problem-solving skills
¢ Identifying, assimilating, integrating and evaluating information from diverse sources

Vocabulary: criteria, ranking system

Activities:
e Criteria Identification
e Students will brainstorm and develop five criteria for assessing possible sites
e Apply criteria to each potential site, and work as a group to rank them.
e Each criterion will be ranked on a scale of 1-10,
with the combined rankings being additive.
¢ The highest ranked site will be the site chosen,
unless the students have a compelling reason for superseding the results.
e Each student will write a reflection which answers the Focus Questions.
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Activity 7: We Are the World (Class)

Objectives: Students will develop an understanding of social justice in an environmental
context. As a class, students will come up with their own definition of environmental justice to
apply to their ranking system.

Introductory Song: “ We Ar e t hMichadalacksdn” by
Web Resources:

e Definition of environmental justice from the US Environmental Protection Agency
http://www.epa.gov/oecaerth/environmentaljustice/

e Principles of environmental justice from the First National People of Color
Environmental Leadership Summit on October 24-27, 1991, in Washington DC
http://www.ejnet.org/ej/principles.html

Focus Questions: What is environmental justice? What considerations might change our
group’s decision about the siting of the

Key Concepts: Express an understanding of technological systems and their complex
interrelationships

Vocabulary: justice, environmental justice, flicker effect, turbine syndrome
Activities:

e Asaclass, discuss various existing definitions of environmental justice. Develop a
definition of environmental justice for the class to use while siting their facility.

e Technology Enrichment Option: Students research case studies of cities where power
plants have caused concerns of environmental justice using online databases. Each
student should describe 3-4 additional concerns that must be considered at their power
plant site related to their research.

e Each student will write a reflection which answers the Focus Questions.
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| AOEOEOU wyq "1 T xET 6 ET OEA 7ET A jcOil ObP(Q

Objectives: Students will re-evaluate their original ranking system and add additional criteria as
necessary. They may choose to re-site their facility options.

Introductory Song: “ Bl owi n’ i BobtDhlan Wi nd” by

Focus Questions: Did other groups base their siting decisions on different values and
considerations than yours? Describe and explain those differences.

Key Concepts:
e Expressing an understanding of technological systems and their complex
interrelationships
¢ Identifying, assimilating, integrating and evaluating information from diverse sources

Vocabulary: viewshed, threatened wildlife, endangered wildlife

Activities:

e Students will produce a third pictureofthe i r “ Gr oup Homet own Map” th.
8 1/ 2" X 117 Thisshoalegbe doe klectponidallg using a draw program,
GoogleEarth, or ESRI software.

e Students develop a brief description of the area and a list of characteristics and site
rankings to accompany the map. Each group places this descriptive paper on the wall
with a blank piece directly next to it. The students then go around the room and write
constructive comments on each other's paper.

e Each student will write a reflection which answers the Focus Questions.

Possible Characteristics for the Ranking System

* Apparent disposition of | ocal <citizens and
e State or Il ocal renewabl e energy policy st a:
* Local economic climate

e Residential density

*  C otimilityeof surrounding land uses

* Proximity to recreational and tourism uses
e Proximity to important viewsheds, historic
locations

* Proximity to rare, threatened, or endanger
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Activity 9: In the Old Town Hall (group)

Objective: Students will verbally defend their ranking system and placement of power facilities
using visuals and oral presentation.

IntroductorySong: “ | n t he OI dBarbesshop Clabsids Quarteb y

Focus Question: Did your ranking system lead to a siting decision that appeased all
stakeholders?

Key Concepts:
e Application of critical thinking skills
¢ Interpersonal communication
e Develop and use listening skills
e Use graphical documents to communicate information

Vocabulary: stakeholder

Activities:

e Each group will present their outcomes to the class. The recommendation is to use a
town hall scenario with each group representing an energy development company
announcing the site of a new generation facility to the town.

e Each group will have an allotted time (5-7 minutes) to present their options. These
presentations should be substantiated by a 3-panel poster display which includes the
group maps and the ranking process they used to determine the best energy
development site.

e At the conclusion of each proposal, students in the class should ask questions about the
decision-making and critique the presented proposal.

e Each student will write a reflection which answers the Focus Question.

Sample opening script:

Welcame to the(enter your town namejown meeting. Today we have gathered to hear
presentations about the siting of new power sources in our redi@ch organization will be
given time to present their solution to our energy neédfen they have concludelde formal
presentation there will be a question and answer sesstlease hold questions until the
appropriate time.
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Activity 10: The Future (individual)

Objective: Students will develop a common ranking system and re-evaluate the ranking used in
their Town Hall presentation.

Introductory Song: “ Ki ds of tTheJonBsBrothere” by

Focus Questions: How does the incorporation of siting strategies from multiple groups lead to a
better power generation site? What was useful about the process? What was the most difficult
part of the process and why?

Key Concepts:
e Application of critical thinking skills
¢ Interpersonal communication
e Develop and use listening skills
e Use graphical documents to communicate information

Vocabulary: stakeholder

Activities:

e At the conclusion of the town hall meeting, the instructor will facilitate the development
of a common Ranking System for the class and address criteria that should include
environmental justice factors.

e The students will then have to re-rank their sites using the new criteria. Each student
will produce a written explanation of the similarities and/or differences to the initial
siting of the facility. What changed over the course of this activity?

e Students will compile the reflections that they have had on each of the sections and
organized it into one final report showing the growth of their knowledge through the
process.

e Each student will write a reflection which answers the Focus Questions.
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Assessment (Instructor)

Project Assessment (Instructor)

Students will turn in a portfolio at the end of the project which includes the completed pieces
from each step of the project. Itis important for the students to compile all drafts of the map
and include the written reflections from the Focus Questions in order. The portfolio should give
the instructor a comprehensive view of the process the student went through from beginning to
end and whether the student grew to understand the concerns of environmental justice in their
area.

Grading Sheet for Power Generation Siting Project

Student Name:

Group Name:
Stand in the Place Where You Live 1{2(3|4|5|A1 |2 (3|4 |5 ]|A
Share the Land 1{2(3|4|5|A1 |2 (3|4 |5 ]|A
My Hometown 1(2(3|4|5|/A1 (2 (3|4 |5]A
Gimme Energy 1(2/3|4|5|/A1 (2 (3 (4|5 A
It s a Beauti ful 1(2(3|4|5|/A1 (2 (3 (4|5 A
Wind of Change 112(3|4|5|A1 |2 (3|4 |5 ]|A
We Are the World 1|12|3|4|5|Af1 |2 (3|4 |5 A
Bl owi n’ in the Wi|1|2|3|4|5|A)1 |2 |3 |4 |5 A
In the Old Town Hall 1(2(3|4|5|/A1 (2 (3|4 |5]A
The Future 1(2/3|4|5|/A1 (2 (3|4 |5 A

Note: "A" is a grade for students who were absent during a particular section. Their grade on
the overall project will be calculated out of a lower total.
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Related Articles
Helpful articles when working through activities involving environmental justice:

Bloomfield reaps benefits of alternative energy

Click here for a pdf file: JournalStar Bloomfield.pdf

or here for the primary source:
http://journalstar.com/articles/2009/06/07/news/local/doc4a2b2df19357f128704107.txt

Proximity to grid helped town snag project

Click here for a pdf file JournalStar Proximity.pdf

or here for the primary source:
http://journalstar.com/articles/2009/06/07/news/local/doc4a2b2f94d9e65684470607.txt

Mexico fires up $550 million wind farm - January 23, 2009

Click here for a pdf file USAToday Mexico fireup.pdf

or here for the primary source: http://www.usatoday.com/money/industries/energy/2009-01-
22-laventosa N.htm

Clean-energy windmills a 'dirty business' for farmers in Mexico - June 2009

Click here for a pdf file USAToday Mexico dirty.pdf

or here for the primary source:
http://www.usatoday.com/money/industries/energy/environment/2009-06-16-mexico-wind-
power N.htm?loc=interstitialskip
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Related Links
Helpful Links when studying environmental justice:

Alliance for Responsible Energy Policy
http://www.allianceforresponsibleenergypolicy.com/

American Wind Energy Association
http://www.awea.org/

Energy Efficiency and Renewable Energy, Wind and Hydropower Technologies Program (U.S.
Department of Energy)
http://www.windpoweringamerica.gov/

Energy Information Administration Official Energy Statistics from the U.S. Government
http://tonto.eia.doe.gov/state/

State and County Quick Facts: US Census Bureau
http://quickfacts.census.gov/gfd/index.html

United Nations Environment Programme

Participatory Mapping and Indigenous Communities
http://www.unep.org/dec/onlinemanual/Enforcement/InstitutionalFrameworks
/CoordinationAmongRelevantAuthorities/Resource/tabid/1082/Default.aspx

Photo : Wind turbine catastrophic failures are rare, but here is one example,
due to a crane mishap during construction. Image credit: Chuck Crawford
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