Stormwater Management/ Flood Prevention
Lesson
4th grade

NC 4th Grade Science Curriculum Allignment:
4.P.2 Understand the composition and properties of matter before and
after they undergo a change or interaction.
● Students investigate how water moves/ absorbs when it hits
pervious vs. impervious surfaces
4.L.1 Understand the effects of environmental changes, adaptations and
behaviors that enable animals (including humans) to survive in changing
habitats.
● Stormwater management strategies: rain gardens, rain barrels,
bioswales, pervious pavement, etc.
Lesson Summary:
Background information:
This lesson was created as a part of a flooding-focused Project Based
Learning (PBL) curriculum at Zebulon Elementary School. Students were
using W.H. Knuckles Elementary School as a case study because this
school and others in the district underwent major flood damage during
both Hurricane Florence (2018) and Hurricane Matthew (2016). For the
final step of this PBL curriculum, students create and present flood
resilient community models to the Lumberton Town Council.
For more information about the multiple flood events at W.H. Knuckles
and other Robeson County schools, visit the following news links:
● Flood damage forces dozens of students to share one classroom at
Robeson County elementary school- WMBF news
● Robeson Schools to Reopen more than a month after FlorenceWRAL news
● Schools Flooded with Challenges- The Robesonian
● No Timeline to Reopen 7 Robeson County Schools- ABC 15 News

To learn more about the 4th grade flooding-focused PBL curriculum at
Zebulon Elementary, contact a member of the 4th grade teaching team.
Learning Objectives
● students can identify the difference between pervious and
impervious surfaces
● Students understand how stormwater relates to flooding
● Students become familiarized with stormwater management
strategies such as rain gardens, bioswales, and pervious pavement
Materials
● pitcher/ bottle of water
● Stormwater management printouts
● Aerial photos of W.H.
Knuckles
● flooding photos of W.H. Knuckles
● Optional: hand lenses/ magnifying classes for the students to
emulate being scientific investigators.
Lesson Overview:

Prior to this lesson, students play the “Don’ t Flood the Fidgets” video
game to get familiarized with stormwater infrastructure and how to build
communities that are resilient to flooding.
Impervious vs. Pervious Surface Demonstration- done on sidewalk outside
of school, in school parking lot, or other place where there is grass/ trees
next to pavement. Try to find a spot that is near a storm drain, too.
When rainwater falls from the sky and hits the ground, it becomes
stormwater. When rain hits different types of surfaces, it does different
things.
What happens if I pour water on this cement? Did it soak through, or run

off? Right, it ran off! We call stormwater that hits streets stormwater runoff
for that reason. This water goes down storm drains. Raise your hand if
you’ve ever seen one of these before (point to storm drain). Do you know if
stormwater is treated or untreated before it goes to a creek- everyone
who thinks it’s treated, raise your hand. Those of you who kept your hands
down were right! Stormwater is NOT treated before running into creeks.
This is really important to remember!
What happens if I pour water in the grass? Did it soak through or run
off? Right, it soaked through! Why do we think it soaked through?
What is the difference between soil and pavement?
When it rains a LOT, the amount of stormwater can cause problems,
especially in places that are close to rivers or have a lot of impervious
surface like roads, parking lots, and sidewalks. What do we call it when
there is too much rain? Right, a flood!
Stormwater/ flooding management activity (15
minutes)
● The problem: Flooding at WH Knuckles.
● The students at W.H. Knuckles need your help to figure out how
to keep their school from continuing to flood. We will go
around to each of these stations to investigate a different
piece of the puzzle that might help us understand the problem
and possible solutions better. I need you to bring your best
investigation and observation skills to each station so we can
solve the mystery together!
○ If you have magnifying glasses, you can give them to
students to have them “ play the part” of being
investigative scientists
● Station 1: a
 erial photos from google maps of W.H. Knuckles.
○ These are three different aerial photos of Lumberton, NC
where W.H. Knuckles Elementary is. Do you know what an
aerial photo is? It’s kind of like a map. Lumberton is
about ___ hours away from here (show map of where you
are in relation to Lumberton- can print off of google
maps). Raise your hand if you’ve been to Lumberton
before!

○ Guiding questions:
■ What do you see labeled in this photo?
■ Is there a river near the school? Do you know what
river this is? Let’s take a closer look to see if it’s
labeled.
■ What happens if the river floods?
■ Do you think other places in Lumberton flood too?
Which ones? Why?
○ Let’s move on to station 2 to get a closer look at the
school. We’ll take our aerial photos with us because they
are one of the clues we need to solve the puzzle!
● Station 2:  photos of the flooding from W.H. Knuckles
○ These are photos of W.H. Knuckles Elementary after it
flooded. The elementary school flooded after a big storm.
What kinds of extreme storms/ weather do we have in
North Carolina? Right, hurricanes!
○ Does it look like the school can be used by teachers and
students from these photos? That’s right. Lots of
students could not go to school for a while because the
building was flooded. Have you ever had school
cancelled before? How did that make you feel?
○ Now it’s time for us to figure out what we can do to keep
the school from flooding. Let’s take these photos with us
too, because they might help us at our next station.
Station 3: s
 tormwater solutions sheets
The three S’s of stormwater management/ solutions are:
● Soak it up- like a sponge!
● Spread it out- like our arms!
● Slow it down- like a snail!
If inside, you can listen to the soak-spread-slow stormwater song
with the students and have them make up motions.
Go through each of these stormwater solutions with the students. If
you have examples of these on your school campus, you can walk to
them to show the students an example. If not, you can use the
pictures to show the students what they look like. Talk through the

discussion questions together with each solution.
● Riparian buffer
● Rain garden
● Bioswale
● Pervious pavement
● Rain barrels
Closing Thank you scientists and stormwater engineers for all of your
good research, investigation and problem solving today!

Riparian Buffer

A riparian buffer is a strip of trees, wetland plants, and grasses
planted along a stream, river, or lake.
•

Which of the Three Stormwater S’s do you think a riparian buffer would help with (soak
it up, slow it down, spread it out)?

•

Do you think a riparian buffer would help prevent flooding? Why or why not?

•

Have you ever seen a riparian buffer? Where?

•

Is there a place near WH Knuckles that a riparian buffer could be planted? If so, where?

Bioswale

A bioswale is a constructed ditch that stormwater can flow through.
Usually bioswales have lots of plants and small rocks and are built
near sidewalks, streets and parking lots.
•

Which of the Three Stormwater S’s do you think a bioswale would help with (soak it up,
slow it down, spread it out)?

•

Do you think a bioswale would help prevent flooding? Why or why not?

•

Have you ever seen a bioswale? Where?

•

Is there a good place for a bioswale near WH Knuckles? If so, where?

Rain Barrels

A rain barrel is a container usually attached to a gutter
or pipe that collects water when it rains instead of
letting it run onto the ground.
•

Which of the Three Stormwater S’s do you think rain barrels would help with (soak it up, slow it
down, spread it out)?

•

Do you think installing rain barrels could help prevent flooding? Why or why not?

•

Have you ever seen a rain barrel? Where?

•

Do you think rain barrels could be installed at WH Knuckles? If so, where? What could they use the
water for?

Rain Garden

A rain garden is a garden planted in an area where water collects and has
a variety of wetland flowers, grasses, and shrubs. Sometimes rain gardens are built where a pipe or drain ends.
•

Which of the Three Stormwater S’s do you think a rain garden would help with (soak it
up, slow it down, spread it out)?

•

Could planting a rain garden help prevent flooding? Why or why not?

•

Have you ever seen a rain garden? Where?

•

Is there a good place for a rain garden near WH Knuckles? If so, where?

Pervious/ Permeable
Pavement

Pervious or permeable pavement, are streets and sidewalks designed
with bricks or other materials that let water move through instead of
running off.
•

Which of the Three Stormwater S’s do you think pervious would help with (soak it up,
slow it down, spread it out)?

•

Could installing pervious pavement help with flooding? Why or why not?

•

Have you ever seen pervious pavement? Where?

•

Is there a good place for pervious pavement at WH Knuckles? If so, where?

