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It’s foundational - Soil is the key to 

Earth’s sustainability!
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• Classroom Connections & Resources
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Workshop Resources: 
https://www.soils4teachers.org/nsta



Workshop Goals

Goal: Gain a deeper understanding of the impact of human activities on 
soil health, while reviewing the critical role of soil in the sustainability of 
our planet and incorporating the four pillars of sustainability: economic, 
social, environmental, and cultural. 

Objectives:
• learn about the economic benefits of healthy soil, the social 

implications of soil degradation, the environmental importance of soil 

conservation, and the cultural significance of soil in different societies. 

• identify instructional resources to support learning about the critical 

role of soils in the four pillar of sustainability.
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Workshop Resources: 
https://www.soils4teachers.org/nsta



Introductions
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Introductions

• Your team!

• Clay Robinson, CRC Soil and Ecosystem Services, LLC
• Wale Adewunmi, Binomial Associates, LLC
• Melanie Szulczewski, University of Mary Washington
• James Montgomery, DePaul University
• Missy Holzer, SSSA K12 Committee Chair
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Workshop Resources: 
https://www.soils4teachers.org/nsta



Who’s Joining Us Today?
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5 years or less

6-19 years

20+ years

Middle School

High School

Higher Ed

Informal Ed

Elementary 

School

Workshop Resources: 
https://www.soils4teachers.org/nsta



What do you know about your soil?

Define soil

What role does soil play where you live?
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Turn and 
Talk!



What do you know about your soil?
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Workshop Resources: 
https://www.soils4teachers.org/nsta



4 Pillars of Sustainability
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Definition of Sustainability

Humanity has the ability to make development 

sustainable –

to ensure that we meet the needs of the present 

without compromising the ability of future generations 

to meet their own needs

UN World Commission on Environment and 
Development, 1987



From the MDGs to the SDGs

From Griggs 
et al., 2013



6 New 
Sustainable 
Development 
Goals

From IGBP



4 Pillars of Sustainability



The Trouble with the Lead Legacy
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Lead’s Many Uses

Today lead is used in

• Batteries
• Radiation shielding

In the past, lead was found in

• Gasoline
• Paint
• Pipes

• Fun fact: Lead’s symbol is Pb fromthe Latin word 
for waterworks or plumbing - plumbum



Legacy (leftover) Pollution Impacts



Lead Testing

• Lead in drinking water
• EPA action level is 15 ppb
• EPA goal is 0 - there is no safe 

level of exposure
• Use water test kit and follow 

enclosed instructions

• Lead in soil
• EPA new (2024) residential limit 

is 200 ppm
• Had been 400 ppm
• California limit 80 ppm



Pillar Connections - Which Pillars did 
you identify?

Economic / Health

Environmental Responsibility

Social Equity

Cultural Vitality



Soil and Culture
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Soil and Culture 



Soil and Culture

Think-Pair-Share: What is the role of soil in human culture?



Soil and Culture
Soil and Literature

Credit: https://lvandcola.blogspot.com/2021/07/grapes-of-wrath-quotes-about-
community.html

https://lvandcola.blogspot.com/2021/07/grapes-of-wrath-quotes-about-community.html
https://lvandcola.blogspot.com/2021/07/grapes-of-wrath-quotes-about-community.html


Soil and Culture
Soil and Literature

I was thus lead to conclude that all 
the vegetable mould [soil] over the 
whole country has passed many 
times through, and will again pass 
many times through, the intestinal 
canal of worms

C. Darwin



Soil and Culture

Soil and Music

"Dust in the Wind" - Kansas

“All my dreams

Pass before my eyes, a curiosity

Dust in the wind, 

All they are is dust in the wind”
Will Ferrell singing Dust in the Wind  in the
movie “Old School” (Photo Credit: Pinterest)



Soil and Culture 

Soil and Art

Credit: Know Soil-Know Life

Migrant Mother, Nipomo, California, by 

Dorothea Lange for FSA, 1936. Photo Credit: 

CC0; https://n2t.net/ark:/65665/ng49ca746ab-

f81e-704b-e053-15f76fa0b4fa

https://n2t.net/ark:/65665/ng49ca746ab-f81e-704b-e053-15f76fa0b4fa
https://n2t.net/ark:/65665/ng49ca746ab-f81e-704b-e053-15f76fa0b4fa


Group Activity: Creating a Symbolic 
Language on a Clay Tablet

Soil and Art

The Code of Hammurabi

Credit: The Louvre, Paris

Soil and Culture 

Directions: using the clay tablet and metal 
stamps, create a new symbolic language that 
represents some aspect of your STEM subject 
area.



Pillar Connections - Which Pillars did 
you identify?

Economic / Health

Environmental Responsibility

Social Equity

Cultural Vitality



Soil and Water Quality
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Environmental Sustainability

https://czo-

archive.criticalzone.org/national/res

earch/the-critical-zone-1national/



Protecting Soil - Naturally 

In natural environment, the soil is covered by vegetation such as 
trees, forest litter and grass, and roots help hold the soil in place.



Soil and Water Quality: Erosion (& Leaching)

Erosion is when soil particles are
1. Detached
2. Transported
3. Deposited

Erosion shuffle https://www.youtube.com/watch?v=Vm16JCjxzvQ



How does soil affect water quality?

https://toppng.com/public/uploads/preview/question-mark-clipart-smiley-face-emoticon-thinki-11562854230bi1q5ej4ux.png
https://clipartix.com/wp-content/uploads/2016/08/Asking-probing-questions-clipart.jpg

https://static.vecteezy.com/system/resources/previews/017/614/357/original/question-mark-in-bubble-icon-simple-flat-style-faq-ask-query-circle-speech-bubble-

support-concept-illustration-design-isolated-on-white-background-eps-10-vector.jpg

https://learnbright.org/wp-content/uploads/2019/09/27387489_l-scaled.jpg

https://toppng.com/public/uploads/preview/question-mark-clipart-smiley-face-emoticon-thinki-11562854230bi1q5ej4ux.png
https://clipartix.com/wp-content/uploads/2016/08/Asking-probing-questions-clipart.jpg
https://static.vecteezy.com/system/resources/previews/017/614/357/original/question-mark-in-bubble-icon-simple-flat-style-faq-ask-query-circle-speech-bubble-support-concept-illustration-design-isolated-on-white-background-eps-10-vector.jpg
https://static.vecteezy.com/system/resources/previews/017/614/357/original/question-mark-in-bubble-icon-simple-flat-style-faq-ask-query-circle-speech-bubble-support-concept-illustration-design-isolated-on-white-background-eps-10-vector.jpg
https://learnbright.org/wp-content/uploads/2019/09/27387489_l-scaled.jpg


Soil and Water Quality: Erosion and Runoff

Water erosion carries –

• soil particles
• nutrients
• organic matter
• metals

https://www.sciencebuddies.org/Files/2393/5/EnvSci_img016.gif https://kj1bcdn.b-cdn.net/media/64560/fertilisers.jpg

https://miro.medium.com/v2/resize:fit:1080/1*oumh5WjhzzaTH4SdKPzuew.png

https://www.marinefinland.fi/download/noname/%7BEC8551CD-4172-4D83-85DC-2C0BE2B6FF99%7D/155059?maxwidth=1200&maxheight=10000

https://www.sciencebuddies.org/Files/2393/5/EnvSci_img016.gif
https://kj1bcdn.b-cdn.net/media/64560/fertilisers.jpg
https://miro.medium.com/v2/resize:fit:1080/1*oumh5WjhzzaTH4SdKPzuew.png
https://www.marinefinland.fi/download/noname/%7BEC8551CD-4172-4D83-85DC-2C0BE2B6FF99%7D/155059?maxwidth=1200&maxheight=10000


Soil and Water Quality: Water Erosion

Where did the soil go?



Soil and Water Quality: Water Erosion

Maybe here?



Result of nutrient loading. 

Soil and Water Quality: Runoff and leaching



A tale of two farmers.

Which soil is protected? 

Reducing tillage 

Cover crops

Protecting Soil in Agriculture



● Buffers
● Contour strips

Protecting Soil in Agriculture



Protecting Soil in Construction



Vegetation is the best 
ground cover.

Soil and Water Quality: Ground Cover



Erosion: Soil Lessons & Activities

https://www.soils4teachers.org/nsta/

https://www.soils4teachers.org/nsta/


Hands-on classroom activity demonstrating water erosion and 
quality of water.

Soil and Water Quality: Water Erosion Activity

https://www.soils.org/files/s4t/lessons/lessonplan-erosion-model.pdf

https://www.soils.org/files/s4t/lessons/lessonplan-erosion-model.pdf


Where would you rather swim or fish?

Soil and Water Quality



Pillar Connections - Which Pillars did 
you identify?

Economic / Health

Environmental Responsibility

Social Equity

Cultural Vitality



Classroom Connections and Resources

Soil Science Society of America   www.soils.org | 
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Introducing Soils 4 Teachers 
www.soils4teachers.org

Soil Science Society of America   www.soils.org | www.soils4teachers.org

http://www.soils4teachers.org


State Soil Booklets



Know Soil Know Life 

Soil Science Society of America   www.soils.org | www.soils4teachers.org

• Educator’s Guide
o Overview
o Powerpoints
o Activities
o Worksheets



Teachers Inservice and Materials

Soil Science Society of America   www.soils.org | www.soils4teachers.org

○ Soil Basics/Soil Sampling
○ Soil Chemistry
○ Soil Biology
○ Soils and Climate Change
○ Web Resources

○ Overview | Powerpoint | Videos | Activities



Grants for Teachers! 

Soil Science Society of America   www.soils.org | www.soils4teachers.org

Up to 10 teachers could receive up to $500 to pay for supplies to 
teach about soils to use during the 2025-2026 school year

Visit the Soil Science Society Booth for details!

Deadline: April 22, 2025

https://tinyurl.com/SSSAgrantforteachers

https://tinyurl.com/SSSAgrantforteachers


Thank you! 
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Wale Adewunmi: wale.adewunmi@juno.com

Clay Robinson: cdrdirt@gmail.com
Melanie Szulczewski: mszulcze@umw.edu
James Montgomery: jmontgom@depaul.edu
Missy Holzer: missy.holzer@gmail.com

mailto:wale.adewunmi@juno.com
mailto:cdrdirt@gmail.com
mailto:mszulcze@umw.edu
mailto:jmontgom@depaul.edu
mailto:missy.holzer@gmail.com
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