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Lesson Overview: There are 2 main methods of waste disposal in the US—incineration and 
LANDFILLS. Landfilling remains the most popular choice of American waste engineers. But that 
choice carries heavy responsibility and liability for the greater communities that host landfills. Learn 
more about the motivations and decisions that go into waste engineering.  

STANDARDS (NGS)
HS ESS3-4 Earth and Human Activity  
Evaluate or refine a technological solution that reduces impacts of human activities on natural systems

HS ESTS1-1 Engineering Design
Analyze a major global challenge to specify qualitative and quantitative criteria and constraints for 
solutions that account for societal needs and wants.

HS ETS1-2 Engineering Design
Design a solution to a complex real-world problem by breaking it down into smaller, more manageable  
problems that can be solved through engineering.

HS-ETS1-3 Engineering Design
Evaluate a solution to a complex real-world problem based on prioritized criteria and trade-offs  
that account for a range of constraints, including cost, safety, reliability, and aesthetics as well as 
possible social, cultural, and environmental impacts.

OBJECTIVES 
1) Introduce the methods of waste management and the engineering solutions that have arisen to 

meet the problems waste management poses to the environment and economy of a community.
2) Design a waste management model, test it, and evaluate the results

BACKGROUND KNOWLEDGE Review for you

(Landfill Construction) https://www.youtube.com/watch?v=Wzo5sv4IrIw

(Landfill) https://www.youtube.com/watch?v=lsyg472MQp8

(MRF) https://www.youtube.com/watch?v=lsyg472MQp8
 

https://www.youtube.com/watch?v=Wzo5sv4IrIw 
https://www.youtube.com/watch?v=lsyg472MQp8 
https://www.youtube.com/watch?v=lsyg472MQp8 
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MATERIALS 
n 5-6 clear shoebox size bins  
n 1 bag of potting soil (Bins will be filled with 2-3 inches of soil each) 
n 5-6 large lego blocks all the same size 
n LANDFILL MATERIAL for store
p  sand (fill)
p  gravel (fill)
p  black plastic trash bags (thick) cut into 5x5 inch squares (geomembranes)
p  modeling clay (compact clay)
p  popsicle sticks (bulwarks)

n straws (piping)
n toothpicks (methane release gaps)
n small cups (2-4 oz)
n cotton balls
n red or purple food coloring (drops; not gel)
n a filled water pitcher
n small hair dryer (OPTIONAL) 
n class copies of a Landfill Budget & Roles WS (2), Landfill Lesson (5). Feel free to post them as a 

Bulletin Board or on a display.

KEY TERMS 
1) BACTERIA—Aerobic bacteria remove organic nutrients 
2) PROTOZOA—Remove & digests dispersed bacteria and suspended particles
3) METAZOA—Dominate longer age systems including lagoons
4) FILAMENTOUS BACTERIA—bulking sludge (poor settling & turbid effluent)

ANTICIPATORY SET: Introduce the Landfilling Process. 

https://drive.google.com/file/d/0B6AjDOKjNotQbVluSXRSZDhWaDAtdG5DZDZzNlpKUnp3aGhn/view
https://drive.google.com/file/d/0B6AjDOKjNotQSUV4YUdMREtBdFdXVlk4V2NxdGR1VDBZLWE4/view
https://docs.google.com/document/d/1zTEW5MoM0wjnj8sRe2iysHLuRsya-wvKwV-wGQCJbQQ/edit
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SCRIPT THIS: Need help starting the lesson? We have you covered below! 

What are the most helpful materials to create a landfill? What are the material properties that make 
these particular materials sought after for such use? Answers to look for or guide towards: clay, 
geomembrane, sand, soil, gravel, piping, 

What materials can we use to ensure harmful “trash juice” or LEACHATE does not flow out of our 
landfills and CONTAMINATE ground soil or water? Answers to look for or guide towards: geomem-
branes coupled with clay for its water repulsing and hefty properties. Piping and bulwark systems 
to check ground & water  contamination frequently.
What other natural elements, like wind, will we to contend with during construction and after? An-
swers to look for or guide towards: rain and leaching 

Will the trash stay put? What happens if it does not? Answers to look for or guide towards: waste 
engineers have often employed sand, gravel, and clay to gain a weighty effect on top of trash. If it 
cannot move, it cannot blow away.

Helpful Supplemental Resources to Pre-Read/READ and DISCUSS with Class: 
http://www.slate.com/articles/health_and_science/the_green_lantern/2011/02/go_west_garbage_
can.html
https://www.cnn.com/2012/04/26/us/la-trash-puente-landfill/index.html

INSTRUCTION (See Video)
Teacher will place students into groups of 3-4 members and hand out the Landfill Budget and 
Roles sheet. Teacher will explain that students are going to form into Waste Engineering companies 
and assign roles for group members to present proposals to an imaginary municipality’s ordinance 
board to vote. Each group will receive a model city and landfill bin to test. On one end of the bin 
filled with 2-3 inches of soil will be the ‘city’ (lego) on the opposite end will be where the landfill is 
constructed. 

The goal is to build the most efficient, environmentally conscious, and economical landfill. The trash 
will be represented by cotton balls with 3-4 drops of food coloring dripped onto the top. The food 
coloring will represent the ‘leachate’. When water is added, the coloring will be revealed. Containing 
this trash from blowing away and seeping into the ground soil or water so that is reaches the town 
will be the main indication of successful design.

http://www.slate.com/articles/health_and_science/the_green_lantern/2011/02/go_west_garbage_can.html
http://www.slate.com/articles/health_and_science/the_green_lantern/2011/02/go_west_garbage_can.html
https://www.cnn.com/2012/04/26/us/la-trash-puente-landfill/index.html
https://youtu.be/UJ9FRj6sBTA
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SELF-ASSESSMENT: On the board, create a brief, student designed RUBRIC of success for the 
municipality to vote upon. Rubric Categories should include: 

1) does not endanger town by soil contamination
2) water contamination, and 
3) budget is within a reasonable range. 

Next, review roles: 

Designer: creates/draws the ‘blueprints’ for the proposed landfill. Must include scaled spacing 
between town (represented by the lego block) and the landfill, labeled material and suggested 
amounts, and suggested height of landfill for city ordinance review. 

Budget Officer: determines and records the amount budgeted and spent on the project. Must  
reflect any additions and amendments to the budget over the course of construction. 

Project Foreman: oversees the purchase of supplies and the construction phases with group  
members for the model landfill. 

Project Lead: presents blueprints, submits budget and reports expenses to the ordinance board 
(teacher and the other companies), demonstrates test model against simulated elements (rain & 
run-off/water pitcher; wind/hair dryer)  

GUIDED PRACTICE Teacher will present the supply ‘store; reviewing what material is available  
for sale, set the pricing, and provide company budget caps. Start a discussion of the following topics 
that will develop and flesh out ‘classroom boundaries or rules’ for purchase. Record these purchase 
guidelines on the board as students agree upon them. Teacher will then ‘clerk’ or run the store.

Discussion Topics: 
1. Supplies are not endless. Once material is consumed by companies, no more material can be 

brought in. What do companies do when materials are scarce? 
2. Once purchased, supplies cannot be refunded to the store. If you have remaining material or 

OVERHEAD, how can you offset the expense? Group should decide if you can resell materials at 
a lowered rate amongst themselves. What effect does this have? Black market? Price gouging? 

3. Decide upon CREDIT. If you go over your budget, can the ‘store’ extend credit? What does that 
do to your bottom line and product integrity? 
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INDEPENDENT PRACTICE Once perimeters are in place for sale, allow students to begin the 
construction process in their company groups. Below are good step-by-step guidelines and timeline 
suggestions to maintain flow: 

1. Landfill Design—company discussion, drawing and scaling (10-15 min) Return to the overall 
group to share pros and cons of this process.

2. Budget talks—company discussion based upon design, record and prepare to purchase materi-
als (5-10 min) Return again to overall group to briefly share about the process.

3. Purchase Order—‘Store’ will open. Project Foremen will make purchases and return with material 
for construction. Construction is to be carried out in the meantime by the remaining members of 
the company. Budget must be updated and recorded after every trip to the store. (15-20 min)

ASSESSMENT Test each landfill. Project leaders will present their design, budget, and model. 
Testing will be based upon the student-developed RUBRIC, drawn up earlier in the lesson. 

1. WATER run-off test—pour ½ cup to 1 c of water over the landfill. Do you see any of the food 
coloring(leachate) from the trash (cotton ball)? The color will reveal the leachate’s reach and if it 
is contained in the design. Does it reach the town? 

2. WIND test—blow the hair dryer or simply blow on top of the landfill. Did the trash (cotton ball) 
move? Did it reach the city limits (lego block)

Students will vote as a municipality which companies’ model is the best designed and budgeted.

WRAP-UP
Share findings with overall group. What went well, what could use improvement?


