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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:

* |earn 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.

Workshop Resources:
Soil Science Society of America www.soils.org | www.soils4teachers.org htt pS ://WWW.SOi |S4teaCh e rS.Org/n Sta
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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
e James Montgomery, DePaul University

* Missy Holzer, SSSA K12 Committee Chair

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

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




Who'’s Joining Us Today?

Elementary 5 years or less
School y
Middle School 6-19 years
High School 20+ years
Higher Ed
Informal Ed

Workshop Resources:
Soil Science Society of America www.soils.org | www.soils4teachers.org htt ps ://WWW . SOi | S4tea C h ers.o rg/n Sta




What do you know about your soil?

Define soil

What role does soil play where you live?
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HAZLETON Official State Siil- H.?zl»;on
Pennsylvania State Soil thrz is it

ENCE SOCIETY OF AMERICA

Introduction

Many states have a designated state bird, flower, fish, tree, rock, etc. And. many states
also have a state soil — one that has siznificance or is important to the state. The Hazleton
is the official state soil of Pennsylvania. Let’s explore how the Hazleton is important to
Pennsylvania.

History

The selection of Hazleton as the official state soil began in 1995 when the Pennsyivania
Association of Professional Seil Scientists (PAPSS) and the Pennsylvania Natural Re-
sources Conservation Service (NRCS) collaborated on efforts to prepare for the National
Soil Survey Centenmial Celebration in 1999. Pennsylvania’s Soil Survey Centennial was

*

celebrated in 2000 basad on the first soil survey published in 1900 for “The Lancaster Hazlrton soihy
Area”. In order to increase awareness of our most important natural resource, many states occur in hall of
developed plans to designate state soils as part of the centennial celebration. e (sumties in

The cnitenia for selecung a stare soil included: The soil series must be named for a Penn- mm

sylvania location. The Hazleton was one of several other Pennsylvania soils considered Pen ‘:' N:'?‘.;

mcluding Berks, Gilpin and Pemn soils. However, Hazleton was more extensive in total Up mere nis - M"M
acraage (approximately 1.5 million acres) and in located in more counties (34 of the 67) SO0 i the state

mapped acress the state. Hazleton was -

first characterized on the sandstone ridges . ) sietan

and sideslopes near the city of Hazleton, ith ef
Pennsylvania. Based on the selection cri- ‘uﬂ"ﬂ P h‘ql“l‘.n
teria and review by the membership of o3
the Pennsylvania Association of Profes-
sional Soil Scientists, the Hazleton soil
series was recommended as the state soil
for Permsylvania in 1998. On April 21,
1999, Governor Tom Ridge signed a proc-
lamation designating Hazleton as the state
soil during Pennsylvania Seoil Stewardship
Week (Figure 1). The Hazleton soil has
been promotad as the proclaimed state soil
at the Farm Show, Ag Progress Days and
other functions ever since this time

Fig. 1. Hazieton Prociamation.
Creait:Commonwearn of Pennsyvania.
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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
A UNIFIED FRAMEWORK

A set of six sustainable development goals (SDGs) follow from combining the Millennium
Development Goals (MDGs) with conditions necessary to assure the stability of Earth's systems.

Earth's life-
support system

NEW DEFINITION
Sustainable development in the
Anthropocene: “Development that meets
> the needs of the present while
safeguarding Earth’s life-support
system, on which the welfare of current
and future generations depends.”

Society

@ PLANETARY MUST-HAVES (=)
Materials use
Clean air
Nutrient (N and P) cycles

Hydrological cycles

Ecosystem services
Biodiversity

Climate stability

People l l

From Griggs

MDGs start
- et al., 2013

SDGs begin

@ @
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s 4 Pillars of Sustainability

Cultural
Vitality
Cohesion, Inclusion, | Creativity,

Engagement and | Diversity, Heritage
Justice | and Innovation







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

. . ﬁl‘
: '.“g'f\
u\','}:-
_.'; \
’ .
;-i"ﬁ'
i '
R A
LR
1%
G“ ,‘
\
\




Legacy (leftover) Pollution Impacts

HOW

LEAD

Hearing
Damage

AFFECTS
CHILDREN

Dizziness
Headacheg

Lower IQ

Learning Digabilities
Low Impulge Control

Naugea Concentration Probleme
nachaches
Nerve
Kidrey Digordere
Problems

Muscle &

Reproductive Joint Pain

Problems




1.DIP 2.WAIT 3.COMPARE

Lead Testing

- Lead in drinking water
- EPA action level is 15 ppb
- EPA goalis O - there is no safe
level of exposure
- Use water test kit and follow
enclosed instructions

- Lead in soil
- EPA new (2024) residential limit Lead Test
SIS e is 200 ppm Swabs 10 counts
1‘; ’li?i B - Had been 400 ppm o
3 \\‘xmgl,,;,f/ i’ - California limit 80 ppm
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-
A
I..* R L o<



Pillar Connections - Which Pillars did
you identify?

Economic / Health
Environmental Responsibility
Social Equity

Cultural Vitality
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Soil and Culture
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Soil and Culture

| Does Soil

Der¥ | De

Dirt?

Early chemists describe the first dirt molecule.

N7 soils4teachers.org/KSKL
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Soil and Culture

The Nation that destroys its soil
destroys itself.

— Jranklin [). Reosevelt —




Soil and Culture

Soil and Literature

Credit: https://lvandcola.blogspot.com/2021/07/grapes-of-wrath-qguotes-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

The Formation Of | was thus lead to conclude that all
Vegetable Mould Through .
The Action Of Worms the vegetable mould [soil] over the
With Observations On Their Habits Whole Country has passed many
times through, and will again pass
many times through, the intestinal

canal of worms
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Soil and Culture
" Soil and Music

~ "Dust in the Wind" - Kansas
' “All my dreams
Pass before my eyes, a curiosity

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

Migrant Mother, Nipomo, California, by
Dorothea Lange for FSA, 1936. Photo Credit:
CCO; 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

Soil and Culture

Soil and Art

Group Activity: Creating a Symbolic
Language on a Clay Tablet

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

The Code of Hammurabi
Credit: The Louvre, Paris




Pillar Connections - Which Pillars did
you identify?

Economic / Health
Environmental Responsibility
Social Equity

Cultural Vitality




KNOW SOIL KNOW LIFE

Soil and Water Qualit
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Environmental Sustainability
Air

Organisms

https://czo-
archive.criticalzone.org/national/res
earch/the-critical-zone-1national/
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In natural environment, the soil is covered by vegetation such as
trees, forest litter and grass, and roots help hold the soil in place.




Erosion is when soil particles are
1. Detached

2. Transported

3. Deposited

Erosion shuffle https://www.youtube.com/watch?v=Vm16JCjxzvQ
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How does soil affect water quality?

https://toppng.com/public/uploads/preview/question-mark-clipart-smiley-face-emoticon-thinki-11562854230bilg5ej4ux.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-fag-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 |-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

Water erosion carries —

- soil particles
- nutrients
. organic matter

https://www.sciencebuddies.org/Files/2393/5/EnvSci_img016.qif https://kjlbcdn.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-2COBE2B6FF99%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
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2= Soil and Water Quality: Water Erosion

Where did the soil go?
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Soil and Water Quality
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Protecting Soil in Agriculture

A tale of two farmers.
Which soil is protected?
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swamy Soil and Water Quality: Ground Cover

Vegetation is the best e -:
ground cover.
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Soil Lessons

Soil Science
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Erosion and Ground Cover Demonstration

Even though erosion is a natural phenomenon, human interference into natural
systems have created erosion that & much higher than the average geological
erosion rate. Erosion is a threat to sustained agricultural production. Soll erasion
Is a process of moving soil by water or wind - when the soll particles are
detached and transported to a different location. This fs a natural process that
has occurred for eons of time. Water, wind, ice, and gravity are involved in
moving soil materfals.

Humans, however, have often caused accelerated
erosion by our manipulation of the soil for
agriculture or construction use. When solls are left
bare even for a short period (such as when fields
are tilled for planting), the soil can be picked up
and moved. These bare soil drops are exposed to
the energy of the raindrops and wind. The finer
particles of soll are eroded first, taking with them
most of the natural fertitity and production potential. However, with plant
cover, the roots bind the soll particles together and lessen erosion.

Eresion involved three processes: detachment {from the ground), transportation
(via water or wind), and deposition. The deposition is often in places we don't
want the soil such as streams, lakes, reservoirs, or deltas. And, of concern is
that the topsoil Is often the most fertile and when it erodes away, the subsoil is
less productive.

Erosion Model Setup:

1. Cut off one side of each bottie. Fill with soil (If you Intend on growing grass,
plant grass in cne bottle now and wait for It to sprout or gather some turf
from outdoors).

2. Add mulch or dead leafl cover to one of the non-grass bottles, leave the
Last bottle of soil bare.

3. Suspend the bottles over the 3 cups at a 25 to 40 degree angle with the
spouts facing downward. Get creative in finding ways to accomplish this. As
you can see in the photo, we stacked cups. Some people cut notches into
wood blocks. How they're held is unimportant as long as they’re angled.

Run water over the top of the soll in each bottle. (If your sofl hasn't had
time to settle, you should discard the first few centimeters from each cup.)

>

Use your rain simulator (or watering can) to apply equal amounts of water to
each bottle.

: Soil Lessons & Activities
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https://www.soils4teachers.org/nsta/

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

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



https://www.soils.org/files/s4t/lessons/lessonplan-erosion-model.pdf
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Pillar Connections - Which Pillars did
you identify?

Economic / Health
Environmental Responsibility
Social Equity

Cultural Vitality




e ‘
N

\{ _\ a
&&‘&J

KNOW SOIL KNOW LIFE

Classroom Connections and Resources
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Introducing Soils 4 Teachers
www.soils4teachers.org

€& - C @ soilsdteachersorg

(63

o

-12 Soil Science
Teacher Resources

e’ - L

>

KNOW SOIL KNOW LIFE
Educator’s Guide
%) Ask A Scientist Q Glossary

™ Soil Store

NS A
A

Check Out Our Book
Know Soil, Know Life
For high school and introductory college students, gain a foundation about the

world of soils with our book - Know Soil, Know Life. Visit the Society Store to learn
more and purchase your copy today

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


http://www.soils4teachers.org

State Soil Booklets

New! State Soil Booklets

Learn the story of your state soil!

Developed and written by soil scientists to tell the stories of the unique soils found in the US

states and territories!

This interactive map features state soils booklets — developed and written by soil scientists to
provide in-depth information on each state soil. The booklets include a brief history of how the
state soil came to be, where the state soil is found, importance and uses, limitations,
management, soil formation, ecoregions and land use, a glossary, and additional resources.

Just hover over any state and select it when highlighted to read more.
Have fun with our state soils word search!

Teachers - use this activity and worksheet in your classroom!
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HAZLETON

sylvania State Soil

Som ScieNce SociETY OF AMERICA

Introduction

Many states have a designated state bird, flower, fish. wee, rock, etc. And, many states
also have a state soil — one that has significance or is important to the state. The Hazleton
is the official state soil of Permsylvania. Let’s explore how the Hazleton is important to
Pennsylvamia.

History

The selection of Hazleton as the official state soil began in 1995 when the Pennsyivania
Association of Professional Seil Scientists (PAPSS) and the Pennsylvania Natural Re-
sources Conservation Service (NRCS) collaborated on efforts to prepare for the National
Soil Survey Centennial Celebration in 1999, Pennsylvania’s Soil Survey Centennial was
celebrated in 2000 basad on the first soil survey published in 1900 for “The Lancaster
Area”. In order to increase awareness of our most important narural resource, many sates
developed plans to designate state soils as part of the centennial celebration.

The cniteria for selectmg a state soil inchuded: The soil series must be named for a Penn-
sylvania location. The Hazleton was one of several other Pennsylvania soils considered
mcluding Berks, Gilpin and Pemn soils. However, Hazleton was more extensive in total
acreage (approximately 1.5 million acres) and i located n more counties (34 of the 67)
mapped across the state. Hazleton was
first characterized on the sandstone ridges
and sideslopes near the city of Hazleton, qrolth of
Pennsytvania. Based on the selection cri- @ ' h‘ql"kg
teria and review by the membership of ]
the Pennsylvania Association of Profes-
stopal Soil Scientists, the Hazleton soil
series was recommended as the state soil
for Permsylvania in 1998. On Aprl 21,
1999 Governor Tom Ridge signed a proc-
lamation designating Hazleton as the state
soil during Pennsylvania Soil Stewardship
Week (Figure 1). The Hazleton soil has
bean promotad as the proclaimed state soil
at the Farm Show, Ag Progress Days and
other functions ever since this time.

Flg. 1. Hazieton Prociamation.
Cregit:Commonweanh of Pennsyvania.

Photo Sod Monalith: Chip Clark




Know Soil Know Life

* Educator’s Guide | \(\‘ I ',%7
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o Overview \\\&i\§)\i\k"x\"i|7//’//2/;f¢;’/
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Powerpoints KNOW SOIL KNOW LIFE

e
o Activities B o N
o Worksheets ZENNS

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




o Soil Basics/Soil Sampling
O Soil Chemistry

o Soil Biology

O Soils and Climate Change
o Web Resources

o Overview | Powerpoint | Videos | Activities

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



Grants for Teachers!

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!
il f--g;' . Deadline: April 22, 2025 s R KTt W I
MBI : ORI G A X
aELEET.  https://tinyurl.com/SSSAgrantforteachers St .:,:;;*.:---::...: ",
2" 3" g 4 * o3e"" (30 °, Tee 2 %0a®ee®ses §°
A RIS RS TECR Nl
7 IR s 3 H% RO
? 7 q ' = "'55’ o o =..== E o=.:oooo.ooo...E=o:o
NI AL ® 303 $88eessttetts o338 o o
’;3“ f‘_"::_"‘ Soil Science Society of America www.soils.org | www.soils4teachers.org e o o 000 000 00 0


https://tinyurl.com/SSSAgrantforteachers

Thank you!

Wale Adewunmi: wale.adewunmi@juno.com

Clay Robinson: cdrdirt@gmail.com

Melanie Szulczewski: mszulcze@umw.edu
James Montgomery: [montgom@depaul.edu
Missy Holzer: missy.holzer@gmail.com

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