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Use a physical model to investigate
how water moves through a watershed,

how runoff can carry materials into
waterways, and how people — including
farmers, communities, and individuals
— can protect water resources.

Grade 5

* Define a watershed and identify high
and low points in a watershed model.

+ Use a model to observe how gravity
moves water and runoff across a
landscape.

* Explain how land use can affect water
quality and quantity.

* Distinguish between point source and
nonpoint source pollution.

* Propose practices that can reduce
runoff, erosion, and pollutants entering
water.

SC.5.13.4.c - Obtain and combine
information about ways individual
communities use science ideas to protect
the Earth's resources and environment.

$S 5.3.3 - Explain how human and
natural forces have modified different
environments in the United States and
how humans have adapted.

SS 5.3.3.a - Identify examples of
ecosystems and analyze issues related to
the natural setting in the United States,
including flooding and erosion.

* Metal paint tray, 1 per group

Plastic paint tray insert, 1 per group

Spray bottle with water (food coloring
optional), 1 per group

* Two shakers or small containers with
different colors of Kool-Aid powder, 1
set per group

* Hot chocolate mix, 1 packet per group

+ 2-3 sponges, cut in half lengthwise, 1
set per group

Activity Snapshot

1. Organize and prepare supplies.
Build background knowledge.

Predict how water will move through a model
watershed.

4. Build, test, and observe the watershed model.

5. Add simulated land-use pollutants and observe
runoff.

6. Explain results and propose solutions that protect
water.

Background Information

What is a watershed?

A watershed is an area of land where water drains to a
common outlet, such as a stream, river, lake, or other
body of water. Watersheds can be very small or cover
large areas. Smaller watersheds are nested within larger
watersheds.

How does water move through a watershed?

Gravity moves water downhill. Rain and melting snow
may soak into the ground or move across the land as
runoff. As runoff travels, it can carry soil and other
materials into storm drains, streams, rivers, lakes, and
other water bodies.

The amount and speed of runoff are influenced

by factors such as slope, soil, vegetation, weather,

and land cover. Surfaces that allow water to soak in
generally behave differently from hard surfaces, such as
pavement and rooftops.



Land Use and Water Quality

Many kinds of land use occur within watersheds, including farms and ranches, neighborhoods,
roads, businesses, parks, forests, and grasslands. Activities on these lands can affect both water
quality and water quantity.

Point source pollution comes from a single, identifiable source, such as a pipe or discharge point.
Nonpoint source pollution comes from many sources across the landscape and is often carried by
rainfall or snowmelt runoff.

Examples of materials that runoff may carry include sediment, excess nutrients, bacteria from
animal waste, pesticides, oil, and other substances. Good land and water management can reduce
the amount of these materials that reach waterways.

Agriculture and Watershed Stewardship

Agricultural production depends on healthy soil and clean water. Farming and ranching can affect
watersheds, and producers can use conservation practices to reduce those impacts. Examples
include cover crops, residue management, reduced tillage, terraces, grassed waterways, vegetative
buffers, careful nutrient and manure management, and practices that reduce livestock impacts near
streams. The most appropriate practice depends on the land, soil, weather, operation, and local
watershed.

Teacher Note

The model is intentionally simplified. The sloped areas of the paint tray represent land within the
watershed, and the bottom or lowest portion represents a river or stream. Hot chocolate represents
exposed soil, while the Kool-Aid powders represent fertilizer and pesticides that may be transported
by runoff. Sponge pieces represent vegetative buffers or barriers that can help slow runoff and

trap materials before they reach the water. These materials do not show the exact behavior,
concentration, or environmental impact of real soil, fertilizer, or pesticides. Emphasize that land uses
can create risks and can also be managed with practices that protect soil and water.

Procedures

1. Prepare the watershed model. Divide students into groups of four. Give each group a metal paint
tray with a plastic insert, a spray bottle filled with water, hot chocolate mix, two different colors of
Kool-Aid powder, and two or three sponges cut in half lengthwise.

2. Explore the watershed. Explain that the sloped sides of the paint tray and plastic insert represent
the surrounding land in a watershed, while the bottom or lowest portion of the tray represents a
river or stream. Have students identify the high and low areas and predict how rainfall will move
from the surrounding land toward the river or stream.

3. ldentify conservation barriers. Explain that the sponge pieces will represent vegetative buffers
or barriers that can be placed along the river or stream or elsewhere on the landscape. Set the
sponges aside for the first runoff test so students can observe what reaches the water without
these conservation barriers.



Model rainfall. Use the spray bottle to gently spray water over the higher, sloped areas of the
watershed. Students should observe how gravity moves water downhill toward the river or
stream at the bottom of the tray. Connect their observations to the definition of a watershed: an
area of land where water drains to a common outlet.

Add simulated materials. Place small amounts of hot chocolate mix and two different colors

of Kool-Aid powder on the sloped land areas of the watershed. Explain that the hot chocolate
mix represents exposed soil, one color of Kool-Aid represents fertilizer, and the second color
represents pesticides. Ask students to predict which materials will move with runoff and whether
they will reach the river or stream at the bottom of the tray.

Create rainfall and observe runoff. With the sponges still removed, spray water gently over the
sloped land areas again. Have students observe how runoff moves downhill and carries some
of the cocoa powder (soil) and Kool-Aid powders (fertilizer and insect spray) toward the river or
stream. Discuss which materials reached the water and what this demonstrates about runoff
within a watershed.

Add conservation barriers and test again. Place the sponge pieces along the edge of the river or
stream and, if desired, in other locations on the landscape. Explain that the sponges represent
vegetative buffers or barriers, such as buffer strips or grassed waterways, that can help slow
runoff and trap soil and other materials before they reach water. Spray the watershed again and
compare the results with the first runoff test. Ask: How did the barriers change the amount of
soil, fertilizer, or insect spray that reached the river or stream?

Connect to agriculture and design solutions. Explain that farmers depend on healthy soil and
clean water and use conservation practices to help keep soil and nutrients on the land. Ask each
group to choose one simulated material, such as soil, fertilizer, or pesticides, and propose a
practice that could help keep it on the land and out of waterways. Students should use evidence
from their model to explain why their solution would help. Review point and nonpoint source
pollution by discussing whether a source comes from a single, identifiable discharge point or
from diffuse runoff across the landscape.

suggested Land-Use Scenarios

Agriculture: cropland, pasture, livestock areas, irrigation, horticulture.

Community: streets, parking lots, schools, businesses, construction sites.

Household: lawns and gardens, pet waste, vehicle washing, household chemical use.
Natural areas and recreation: parks, grasslands, woodlands, wetlands, trails, campgrounds.

Natural events: heavy rain, flooding, drought, wildfire, and erosion.



Follow-Up Discussion ¢ Extension Activity

What is a watershed?
An area of land where water drains to a common outlet.

What causes water to move from higher to lower areas?
Gravity.

What is the difference between point source and nonpoint source pollution?
Point source pollution comes from a single, identifiable source. Nonpoint source pollution comes
from many sources across the landscape and is commonly transported by runoff.

How can land cover affect runoff?
Answers will vary. Students should use evidence from the model and prior knowledge to explain
how vegetation, exposed soil, pavement, slope, and other conditions can affect water movement.

What can farmers, ranchers, communities, and individuals do to protect water?
Answers will vary. Look for practices that reduce erosion and runoff, keep nutrients and waste out of
waterways, slow or absorb water, or protect stream areas.

Why does watershed protection matter to agriculture?
Agriculture depends on water for crops and animals, and healthy watersheds support farms,
communities, wildlife, and downstream water users.

Optional Nebraska Extension Activity

Have students identify the watershed in which their school or community is located and investigate
a local conservation practice used to protect soil or water. Students can create a labeled diagram
showing where water would move and where a conservation practice could interrupt the movement
of sediment or other pollutants.



