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Adapted from: Project Learning Tree:  Secondary Environmental Education Program 

 
Grade Level: Intermediate 

 
Duration: one class period 

 
Setting: Classroom 

 
Summary: students will 

discuss ways waste can 
equal energy. After that, they 
will relate it to aquaponics 
 
Objectives: Students will 

develop an understanding of 
waste=energy in the United 
States and then how that 
relates to Aquaponics. 
Students will be tasked with 
having writing a one page 
paper on waste=energy is 
compatible with waste=food 
in an aquaponics system.  
 
Vocabulary: Waste=food, 
sustainability, composting, 
biodegradation, waste to 
energy facilities, megawatts, 
mass burn plants, modular 
plants, and refuse-derived 
fuel plants.  
 
Materials (Included in 
Module: 

One page paper 
 

 

Academic Standards  
English Language Arts Pre K – 5 & 6-12 

 1.2 Reading Informational Text 
o Key Ideas and Details 
o Craft and Structure 
o Integration of Knowledge and Ideas 
o Vocabulary Acquisition and Use 
o Range of Reading 

 1.4 Writing 
o Informative/Explanatory 
o Production and Distribution of Writing 
o Conducting Research 
o Credibility, Reliability, and Validity of 

Sources 
o Range of Writing 

 1.5 Speaking and Listening 
o Comprehension and Collaboration 
o Presentation of Knowledge and Ideas 
o Integration of Knowledge and Ideas 
o Conventions of Standard English 

 
Writing in Science and Technical Subjects 6 – 12 

 3.6 Writing 
o Text Types and Purposes 
o Production and Distribution of Writing 
o Research to Build and Present 

Knowledge 
o Range of Writing 

 
Reading in Science and Technical Subjects 6 – 12 

 3.5 Reading 
o Key Ideas and Details 
o Craft and Structure 
o Integration of Knowledge and Ideas 
o Range and Level of Complex Texts 

 

BACKGROUND 
Combustion addresses our waste problem by reducing the  
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bulk of municipal solid waste sent to landfills. It is an important component of integrated waste 
management. In the past, incinerators burned only waste; no pollution controls existed, and no 
energy was produced from the incineration process. Today, all waste combustion facilities are 
required to have pollution controls; in addition, most produce electricity. Newer facilities are 
referred to as waste to energy facilities because they recover some of the energy content of 

municipal solid waste by converting burning garbage into steam to supply heat or to turn 
generators to produce electricity. In many cases, the energy is sold or used by municipalities to 
offset the costs of operating the WTE facility. These new WTE facilities have better pollution 
control devices than those of their predecessors.  
 
How does this relate to aquaponics? Well, aquaponics uses similar principles as the WTE plant 
when it comes to the plants that reuse the energy derived from incineration to offset their 
pollutants. In an aquaponics system, waste=food, similar to waste to energy.  
 
What is aquaponics? 
 
Aquaponics explores the symbiotic relationship between plants and animals within a closed 

system. Water is circulated between the constituent parts of these systems—aquariums and 
growing trays—thereby filtering nitrates that are toxic to fish but integral to plant growth. Most 
systems require little to no inputs and all waste is fed back into the process; solid fish waste and 
unused plant matter are composted to grow worms as fish food. As such, aquaponics embodies 
sustainability. 
 

Water from the fish tank is pumped through the growing bed to filter it and remove fish waste. 
Bacteria play a crucial part in the health of the aquaponics system, as they remove fish waste 
(ammonia) from the water, converting it to nitrites and later to nitrates. Nitrate-rich water is 
introduced to the hydroponically grown plants (plants grown without soil). These plants are 
placed in beds that sit on tubs filled with water. The plants' bare roots hang through holes in the 
beds and dangle in the nutrient-rich water. The roots of the plants absorb nitrates, which act as 
a nutritious plant food. Although the nitrates are the primary fertilizer for plant growth, their 
accumulation would eventually kill the fish in the system. Thus the symbiosis between plants 
and fish revolves around production and consumption of nitrogen, and is the same relationship 
found in every ecosystem around the world. 
 
Plants grown using aquaponics are more likely to be organically grown, which means they are 
healthier for you.  Pesticides and other chemicals cannot be used in aquaponics because they 
will harm the fish, disrupting the whole system.  Additionally, plants grown in aquaponic systems 
have no threat of carrying soil-related diseases. When indoors, or with the assistance of a 
greenhouse, aquaponics can grow crops year round – especially useful in Northwest 
Pennsylvania. Aquaponics can encourage community development and local economic growth.  
On a larger scale, it is a project the community can care about together, and allows for more 
food to be grown and sold—or shared—locally. Creating a personal aquaponics system is easy 
and inexpensive, and can be done on a large or small scale.  With a 50-gallon fish tank, you can 
have one in your own home. 
 

Overview 
Students will be asked to learn about Waste-to-Energy in the United States when it comes to 
incineration burning. Then, they will be asked to learn about aquaponics and how a similar 
principle is used to produce plants. Finally, students will be asked to write a one-page paper on 
how both systems relate to each other.  
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Procedure 
After students have learned about WTE facilities in the United States and Aquaponics, they will 
be asked to write a one page paper asking for the relationship between both systems, how they 
relate and differ.  
 

Discussion 
Discuss how the steps of a WTE facility system is dependant on waste = energy cycle. Then, 
compare the composting system in an aquaponics system; discuss how the composting system 
feeds worms which then feed the fish. Fish waste then equals nutrients for the growing plants. 
Hence waste=food. How does that relate to WTE facilities that use the energy to offset their 

own pollutants? 
 
In the second stage, after the students have a thorough understand of what problems and 
issues are of not reusing, and of not using a waste=energy or waste=food system in other kinds 
of ways other than aquaponics and incineration offsets, have them write a paper about how 
aquaponics is similar to WTE facilities that use the energy made from incineration to offset their 
own pollutants.  
 

Evaluation 
The main component of this activity is student participation and teacher lecturing. Then the one 
page paper is discussed. 
 

Extensions and Modifications 
The activity functions as a stand-alone introduction to aquaponics, but can also be used to help 
explore a classroom aquaponics setup or the setups displayed in the area. 
 

Notes (Please write any suggestions you have for teachers using 

this activity in the future) 
 
 

 


