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Rivers and Floodplains

Lesson Details

Grade level: 8t

Teaching environment: Classroom

Total time needed: 1 hour

Approximate number of students: 60

Location: Lyons, Colorado*
*Stream gage data linked in this lesson plan represent conditions upstream and downstream of
a specific river location where students collected data as a lead-up to this lesson. Locations and
links to stream gages will need to be adjusted depending on where this lesson is being taught.

Essential Questions

1. How do streams behave differently in the headwaters versus the foothills and plains?
2. How do stream flow rates change as you move down in elevation in a watershed?
3. Why are floodplains important to a watershed and to human communities?
4. How have humans changed stream behavior?
5. What are some restoration techniques humans can use to help increase stream health and decrease
flood risk?
Schedule
Activity Time
Introduction 5 minutes
How do streams behave differently... 10 minutes
How do stream flow rates change... 15 minutes
Why are floodplains important? 10 minutes
Restoration techniques 15 minutes
Wrap up 5 minutes
Materials

e Lesson presentation slides

e Stream Flow Hypothesis worksheet

e Stream Restoration Technique Cards

e Restoration Technigue Review Worksheet
e Proposal Guidelines



https://watershed.center/wp-content/uploads/2025/03/8th-Grade-River-Slides.pdf
https://watershed.center/wp-content/uploads/2025/03/Worksheet_Stream-Flow-Hypothesis.pdf
https://watershed.center/wp-content/uploads/2025/03/Stream-Restoration-Technique-Cards.pdf
https://watershed.center/wp-content/uploads/2025/03/Worksheet_Restoration-Technique-Review.pdf
https://watershed.center/wp-content/uploads/2025/03/Proposal-Guidelines.pdf
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Watershed - The entire area of land that water travels through before draining into a common body of
water; this includes forests, agricultural lands, and cities

Vocabulary

Headwaters - The beginning and upper part of a stream
Foothills - Hills at the foot of higher hills or mountains
Deposition - The action or process of depositing (sediment)

Stream flow/discharge - The velocity and volume of water flowing in a stream channel

Floodplain - Mostly level land along rivers and streams that may be covered by water during a flood

Restoration - The process of repairing sites in nature whose ecosystems have been degraded or
destroyed

Lesson Alignment: Colorado Academic Standards

Life Science

e Ecosystems are dynamic in nature; their characteristics can vary over time. Disruptions to any
physical or biological component of an ecosystem can lead to shifts in all of its populations.

Earth Science

e Humans depend on Earth’s land, ocean, atmosphere, and biosphere for different resources,
many of which are limited or not renewable. Resources are distributed unevenly around the
planet as a result of past geologic processes.

e Human activities have altered the biosphere, sometimes damaging it, although changes to
environments can have different impacts for different living things.

e Mapping the history of natural hazards in a region and understanding related geological forces.


https://www.cde.state.co.us/apps/standards/7,38,16/7,38,17
https://www.cde.state.co.us/apps/standards/7,38,16/7,38,17
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Lesson Outline
Introduction (5 min)
Instructor introductions and intro to lesson plan.

Part of the work we do at The Watershed Center is to design and implement ecological restoration
projects to help the ecosystems in our watershed thrive. Today, we will be learning about how this
happens in our rivers. For your next class, you will be developing your own proposals for a restoration
project and presenting them to The Watershed Center and experts in your community!

How do streams behave differently in the headwaters versus the foothills and plains? (10 min)
Show PowerPoint slides for next section.

What is a watershed? Have students brainstorm definition and discuss. ID local watershed as the
St. Vrain.

Let’s think about how a watershed is shaped. In general, water and sediment move from the top
of a watershed down in elevation. Headwaters, at the very top of a watershed, are the source of
all the water that moves downstream. Rain and snow fall here and form streams.

From the headwaters, water flows down canyons where streams remain steep and rocky. This
geography moves water and sediment along, transporting them downstream. As streams move
down the watershed, they are fed by tributaries, building in water volume and velocity. Erosion
and weathering also adds sediment to the water, which is carried along down the watershed.

As we move out into the foothills of these mountains, streams have been growing in size and
volume of water from tributaries and collecting sediment from erosion as they go. They are
typically much larger than when they started. Geographically, the watershed has begun to open
up and give streams a little more room to move. This allows for more deposition of sediment as
water slows down.

How do stream flow rates change as you move down in elevation in a watershed? (15 min)

Let’s start by thinking about the data that you collected from nearby streams using instructions for
Measuring and Calculating Stream Flow. Can you tell me about what you were looking for, how you
collected data, and — generally — what you found? (Have students share the broad results of their stream
flow data collection and discuss the experience.)

Define stream flow if needed: the volume of water that moves over a designated point over a fixed
period of time. It is often expressed as cubic feet per second (ft3/sec).

Next, share river map of watershed. Point out where students collected data, and then point out at least
two additional points in the watershed where we can look at data from stream gauges.

Upstream: NORTH SAINT VRAIN CREEK BELOW RALPH PRICE



https://www.nps.gov/common/uploads/teachers/lessonplans/Climate%20Science%20in%20Focus%20Field%20Trip%20-%20Measuring%20Stream%20Flow.pdf
https://dwr.state.co.us/Tools/Stations/NSVBRPCO?params=DISCHRG
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Upstream (if available): SOUTH SAINT VRAIN NEAR WARD

Downstream: SAINT VRAIN CREEK BELOW KEN PRATT BLVD

Before investigating comparisons, hand out and review together Stream Flow Hypothesis worksheets.
Have students fill out individually or in groups.

Then, examine upstream and downstream gauges together. Look at same date students collected data.
Where student hypotheses proven correct? Did stream flow increase, decrease, or remain the same
from upstream to downstream?

Why are floodplains important to a watershed and to human communities? How have humans
changed stream behavior? (10 min)

Return to PowerPoint for final slides on floodplains.

Reminder: by the time streams reach the foothills, they have collected large amounts of water
and sediment and are looking for a place to spread out and slow down. Foothills geography
usually provides this! With terrain leveling out and becoming less steep, floodplains become a
crucial factor in how streams are allowed to spread and slow.

However, broad floodplains are also a very attractive place for humans to build homes and
towns. They are flat, near a water source, and often have good soils from past flooding. The
needs of human communities and healthy rivers can come into conflict when we develop
floodplains.

The result: flooding of human communities! Ask students if they’ve heard stories of the 2013
floods, and have them share if willing.

Floodplain development greatly increases risk of flooding to human communities, as the
majority of human development takes place in a part of the watershed where rivers are
naturally needing to spread out/slow down/deposit water and sediment.

What are some restoration techniques humans can use to help increase stream health and decrease
flood risk? (15 min)

Humans can use ecological restoration techniques to help rivers meet both human and ecological needs.
Let’s review some common techniques used in this type of restoration!

Pass out Stream Restoration Technigue Cards and Restoration Technique Review. Each group should
end up with one card, and some groups may have the same card if there are more than four groups.
Give students time to review their card in groups and ask questions of the instructor. Then, come back
together and ask each group to share with the class about the technique they learned. Ask them to
answer the following questions:

1. What is your technique called?
2. What does it look like?
3. Whyiis it a useful technique?


https://dwr.state.co.us/Tools/Stations/SSVWARCO
https://dwr.state.co.us/Tools/Stations/SVCLOPCO?params=DISCHRG
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Wrap-Up and Intro to Next Lesson (5 min)

As a reminder, your next step is to work on your own proposal for a river restoration project. The
Watershed Center will invite a few members of your community into the classroom for the next time we
meet, and you will present in groups to this panel of experts on your ideas. You can use what we’ve
learned together today as inspiration, but are also encouraged to do your own research on river
restoration. Your teacher can help you with this.

Hand out Proposal Guidelines to students.

See you soon for your presentations. We are excited to hear your ideas!



—
%Watershed
) << Center

Stream Flow Hypothesis Worksheet
Name:

Date:

Question: How does stream flow change as we measure at different points in the watershed?

Shortly, we will compare stream flow data at two upstream locations to your location in Lyons. From the
three options below, circle the statement that represents how you predict these locations will compare.

e | hypothesize that stream flow will increase from upstream to downstream locations.
e | hypothesize that stream flow will decrease from upstream to downstream locations.

e | hypothesize that stream flow will remain the same from upstream to downstream locations.
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Stream Restoration Technique Cards
Beaver Dam Analogs

Beaver dam analogs are structures built to mimic real beaver damns.
Beaver activity changes the way streams behave — usually for the
better! While beavers used to be present throughout North America,
years of trapping decreased their numbers dramatically. While
someday beavers may return to Colorado streams in greater numbers,
for now we can benefit the watershed by imitating their work.

Beaver dam analogs (BDAs) are structures built in the stream and
constructed of large wood, stone, and willow tree stakes. These
structures help to slow down the flow of water by trapping it
temporarily behind the BDA, creating an environment where water is moving slowly enough to deposit
(drop) much of the sediment it carries. This benefits downstream environments by capturing some of
the sediment streams have eroded from higher in the watershed.

The resulting pond or wetland created by backed up water also becomes important wildlife habitat!
Small fish and other aquatic wildlife can shelter here during high, fast flows.
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Large Woody Debris

“Large woody debris” is a restoration term used to refer to fallen tree
trunks, root wads, and other types of large woody material
strategically placed in the floodplain or directly in the stream
channel. Naturally, a stream and its floodplain will accumulate
downed trees and other large woody debris through time, as flooding
events deposit large material throughout the watershed. During a
restoration effort, humans can use this nature-based technique to
help a stream and its floodplain slow the flow of water and sediment.

Large woody debris (LWD) helps by acting as a sort of barrier for fast-
flowing water, forcing the flow to slow down and deposit (drop) some of the sediment it carries. The
deposition of sediment can create places for beneficial plants to take root, thus creating a greater
water-slowing effect as vegetation grows. The slower areas of flow can also result in important wildlife
habitat! Small fish and other aquatic wildlife can find shelter behind LWD during high, fast flows.
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Multi-Threaded Channels

While not usually active all year long, multiple channels in a river
provide crucial places for water to move when flows are high —
especially during spring snowmelt or other high-water events like
floods. If a river is made up of only one main channel, there is
nowhere for fast-moving, sediment-heavy water to go other than
directly downstream to homes and communities. Alternatively, if a
river has multiple channels, flood waters can move into these other
channels and have a chance to slow down and deposit (drop) some
of their sediment.

Multi-threaded channels also create high-quality fish and wildlife habitat. While many multi-threaded
channels do not flow year-round, they are most often activated during high flows in spring and early
summer, coinciding with the time of year where many native fish seek these smaller, slower channels
for food (forage), a place to hide (refuge), and a place to reproduce (spawn).
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Wetland & Backwater Habitat

Wetlands and backwaters are low-lying places on the flood plain
characterized by wet soils and beneficial wetland plants like sedges
and rushes. During high flows, water from the main channel in the
river can move into these other floodplain areas in order to spread
out and slow down. This provides multiple benefits to an ecosystem!
Wetlands help filter out sediment and excess nutrient loads from the
water, improving the quality of the water that continues on
downstream. The diversity of vegetation found in backwaters and
wetlands also provides critical habitat for wildlife.

While many floodplain wetlands are not actively fed by stream flow all year round, they are most often
activated during high flows in spring and early summer, coinciding with the time of year where many
native fish seek these smaller, slower channels for food (forage), a place to hide (refuge), and a place to
reproduce (spawn). As river flows diminish in the summer and fall months, groundwater helps sustain
floodplain wetlands and provides continuous benefits to amphibians, birds, and mammals alike.
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Restoration Technique Review
As a group, answer the following questions using your Stream Restoration Technique Card and your
instructor as resources. Feel free to ask questions!

1. What is your technique or feature called?

2. What does it look like?

Describe what this technique or feature looks like in a real-life stream or floodplain setting. You may
use drawings here if you wish, but be prepared to describe it to your classmates verbally.

3. Why is it a useful technique?

Explain how use of this technique helps a stream slow down or spread out, and why it is
beneficial to a watershed.
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Proposal Guidelines

Please use the following as guidance in developing your River Restoration Proposals.

1. For your proposal, start by studying the river restoration site below. Then, develop a proposal for community leaders that you think will lead to healthier

rivers and/or decreased flood risk for your downstream community.
2. Besuretoinclude at least three restoration techniques in your design and explain how each will lead to healthier rivers and/or decreased flooding risk.

3. Be creative! Feel free to design your proposals to include visual tools such as a poster, a brochure, a website, or anything else you can think of.

River Restoration Site

Your community has worked with scientists to identify this location as in need of restoration. By restoring this stretch of river, you hope to provide benefits to
your watershed and downstream human communities. Note the single, narrow channel of the river. In 2013, this stream experienced a large flood event that
caused large amounts of damage to nearby human infrastructure. With your help, we can design a healthier stream and floodplain that can better accommodate
high water flows, increase water quality for those downstream, and create important wildlife habitat.
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Note again the single, narrow channel.
What can you do to create places for this
stream to slow down and spread out?




