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WATERSHED ON WHEELS 2013 SEASON
EDUCATING GUIDELINES AND LESSON SUMMARIES

Note:

The purpose of this document is to provide an informal review of the lessons taught over the
course of the Spring, Summer, and Fall 2013 season of the Watershed on Wheels, aka WOW, as
part of the mobile environmental education program through the Silvio O Conte National Fish and
Wildlife Refuge. This review will be useful in allowing the reader to understand, from the educator
perspective, a practical approach to implementing the lessons that were used for this 2013 season
as well as provide a useful tool to help to guide future environmental education initiatives.

-Gordon Clark



River Table Lesson:

Objectives:
- Teach students about the basic principles of river geomorphology.
- Introduce River Vocabulary
- Review/ Introduce how water cycles through the environment
- Understand and explore how the Connecticut River has formed since the last Ice Age
- Explore the concept of a watershed
- Explore the properties of erosion.

Brief Lesson Overview:

Prep the table by smoothing out all of the sand across the table while leaving a pool of water
at the bottom of the table by the drain. Also, it is important to have some “groundwater”
accumulated before doing any of the following demonstrations. This can be accomplished
by turning the water on for a moderate about of time (10-15 min), or until the water starts
to flow laterally across the surface, aka a river forms.

[ would begin the lesson with having the students gather “anywhere you would like” along
the outside of the river table, my only request being that “we are all going to have our hands
at our sides for now.” The importance of the latter was to deter students from getting their
hands too messy, too soon. The river table is a curiosity to students and adults alike because it
is rather a novelty. It is hard to resist the urge to touch the plastic sand. I like to set the
intention in the beginning. Additionally, it is also important to mention that it is difficult to
teach around the table with greater than 8 students. The smaller the group, the better.

First, it was necessary to explain what the river table was composed of. In the simplest
breakdown, I would refer to the two materials present in the table: water and recycled
plastic. Next, [ would explain how the table worked to “demystify” what the students were
looking at. “The water will flow from here [pointing to the top] to here [ pointing to the pool
of water by the drain |, which we will pretend is the ocean. Which ocean does the
Connecticut River flow into?” I always test the student’s knowledge, even on the seemingly
most basic concepts, to keep their attention and to include them as much as possible. “The
water is then going to drain down into this BIG bucket, where it is then picked up by this
little pump down here (offer for them to get down in there and check it out), where it is then
carried up this LONG hose... etc. I found they were almost always curious to figure out to the
smallest detail how this table worked and I was more than happy to explain in as much detail
as they wanted. I found it led to a good transition to the next topic.

After explaining how the table works, I would mention to them that this is like an artificial
water cycle that I can control with a knob. My next question is to have them teach me what
they know about their water cycle in nature. I would work through with them to piece it
together if they don’t know or need a refresher. The terms evaporation, condensation, and
precipitation, are identified and briefly explored.

After my water cycle review, [ asked the students how they thought the Connecticut River
was formed. Often, this is where [ have the best opportunity to gain some perspective on the
student’s knowledge and to adapt the rest of my lesson to suit their level of understanding. The
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students rarely can identify that the river was formed from glaciers interacting with the
landscape. 1 ask them [to get them excited for the next brief history lesson] “don’t you think
that it is important to know how this massive river, the BIGGEST RIVER in New England,
was formed, especially since you guys live IN the WATERSHED?” Typically, this will at the
very least stoke their curiosity. I begin to explain that the river formed from glaciers that
existed here over 10 million years ago from the most recent Ice Age. I often refer to the
movie, The Ice Age,” which everyone can relate to.

[ will pretend that I am a glacier and will squish down on the sand to form a valley, the
weight of my hands pressing down being similar to the weight of the massive glaciers
pressing down on the land. I suppose I could have also allowed the students to participate in
this activity. Usually, I would do it myself because of time constraints. “After the glaciers left,
they filled this giant valley with a bunch of water. This water formed a massive lake that
geologists call, Lake Hitchcock. We would have all been either underwater 10,000 years ago
when these glaciers melted, or we would have had some great lakefront property.” Often I
will let the students have a moment to imagine this scenario.

After forming the valley with my hands acting as very heavy glaciers, I will turn on the
water and allow this giant valley that [ made in the middle of the pool to become “our Lake
Hitchcock.” This is our first experiment, I explain. [~10-13 minutes into lesson] I tell the
students that their task (while the water is beginning to fill the valley) is to raise their hands
and explain to me what they are seeing and how they think that a river is going to form from
this lake. I prompt them to try and understand how the landscape might be soon severely
altered by the force of water. I allow them to explore this with their classmates with myself
facilitating the discussion. Soon the water breaks free at the bottom end of the lake and I
explain that now our lake has turned into a river, and that is how the Connecticut River has
formed. Obviously, a rather simplified version — nonetheless, it is particularly dramatic.

Next, we explore the topic of erosion. If the term is new to the students, I explain the term as
a type of weather whereby the force of water picks up sand and sediment and carries it
downstream. I further point to examples of erosion that are occurring in front of them.
Then, [ ask them to point out examples for me. During this discussion, I will implore them to
use some river vocabulary words so we can talk about this river. Using erosion as a means
to identify the parts of a river, I introduce the terms (if they don’t already know) river bed,
river bank, sometimes cut bank, the river’s mouth or delta, and the rivers headwaters.
“Where is the erosion happening? Why is it happening? What force provides the energy to
make water have this erosional capacity? (Gravity) Where is all the sediment travelling?”
Eventually, I try to bring them back to the real Connecticut by suggesting, “do you think these
things are happening in the real Connecticut River right now?”

If time allows, [ will do any combination of the following interactive activities:

(a) Use the fake plants to put anywhere they want in the river. Use an inquiry based
learning approach to make them discuss how they think the plants are affecting
the river, specifically erosion

(b) Use small rocks to place anywhere in the river the students want. Use a similar
inquiry based learning approach and help facilitate a discussion on how the
rocks might affect the flow of the river and their affect on erosion.

(c) Each student uses one finger to dig a small “well” on the dry parts of the river’s
edge, i.e. away from the flowing water. The students dig down until they hit the
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ground or find some water. Each student should find water. Then, facilitate a
discussion on where that water came from, where is it flowing, how is it flowing,
and the importance of how that groundwater is flowing underground (sub-
surface flow), especially if there might be some pollution added to the well.

(d) Ask the students where they think the most dangerous place to build a house is,
outside of literally in the river. We place the fake house by some cut bank or
bank otherwise and discuss why they chose this spot. What do they think the
outcome will be?

[ will wrap up the lesson by going over the topics covered and asking them if they have any
final questions about the Connecticut River. If there is time, the students often will enjoy
“helping out” by flattening the river table sediment for the next group.



River table
Objectives:

* Define erosion and find an example of it

* Describe how the Connecticut River was formed (and is still forming)

* Explain how natural things (i.e. trees/plants, rocks) change the river, and people don’t need to
adjust its shape

* Describe how people might affect the river (i.e. it's shape, the water quality, how people
interact with the water, etc.)

* Explain how changing seasons affect the flow of water in the river

Notes: The students are pretty excited to touch the sand at this station. | typically invite the students to
gather around the table, but to keep their hands at their sides to start with. | let them know that we will
have a chance to touch the sand, but that I’ll invite them to do so in a few minutes. Setting this rule out
in the beginning should alleviate any anxiety they might have, but I’'ve also found it easier to remind
them of the rule later on if I've set it out initially. The key to this station, | think, is flexibility. The river
tends to do similar things each time you run it, but it’s much better to teach what’s in front of you then
trying to force the river in a certain direction. If the river erodes toward an edge of the table, | ask if the
water is strong enough to wash away the metal, and how the side might be changing the river. We can
also relate what we see to real life. If we talk about housing placement or storm drains or hurricanes, the
students may be able to make more connections to the simulation.

We are going to build a river. Does this look like a river to you? What does it look like? What are we
going to have to do to make this look more like a river? Does anyone know how the Connecticut River
formed? Did people build it? Do you know what a glacier is? Thousands of years ago, there was a giant
block of ice, a glacier, sitting on top of Massachusetts. It was miles thick, and really heavy. It pushed
down the land because it was so heavy. (Pound down the land in the middle)

Is there a glacier in Massachusetts today? We would probably notice a giant block of ice on our heads, |
think. Where did it go? The air started to warm up, and the glacier began to melt. What do you get when
ice melts? All of the water melting off of the glacier had to go somewhere. The easiest place for it to go
was down the valley that the glacier had pressed down. As the glacier kept melting, the water kept
moving down towards the ocean. Now, there is no glacier feeding the Connecticut River. Where does it
get its water from now? Snow and rain coming off of the land feed the river today, meaning that it is
fresh water. And it flows from the north towards the ocean in the south. (Turn water on)

The water should follow the path that the glacier created. What do you notice about it? Is there erosion
happening along the banks? What does erosion mean? Is there sand coming out of the source? All of the
sand moving in the water is being picked up by the moving water and carried downstream. A lot of it is
getting dropped off, or deposited, near the end of the river, and it’s forming what’s called a delta. Is this
what the Connecticut River looks like? What do we still need to do? How do we get a curvy river? (Hand
out rocks to add)



What’s happening to our river now? It’s beginning to get curvy. Why? Water is really lazy. It takes the
easiest path to get from the highest point to the lowest point. If something is in its way, it either picks it
up or goes around it. We can see where this is happening along our river. Is the water strong enough to
move the sand? Is it strong enough to move the rocks? Instead, it’s going around the rocks, and some
have created islands below them. Are we done building a river now? What do we still need? What do
you know about plants? They have branches, leaves, and roots. What do those structures help the plant
to do? Leaves help the tree do photosynthesis. What about roots? Under the ground, the roots grab
onto water and nutrients in the soil. They also help the tree to stand upright, like thousands of tiny
hands. Without roots, the tree would fall over. (Hand out trees to add)

Are the trees changing our river at all? How is the water moving around the obstacles? Are the rooted
trees catching any of the sand moving down the river? Do they slow down the speed of the water at all?
Do they slow down erosion at all? Let’s do an experiment, which involves putting your hand into the
sand. Find a spot covered in water and hold your hand out over it, but not in it. Now, squeeze your
fingers like you have claws on the end of them. Your hands are now tree roots. Let’s see what happens
when we add large trees into our river. (Place hands into soil, palms all the way down)

What'’s happened to our river? Are all of our plants still in the water? Is the water moving differently? Is
there more erosion or less erosion? What will happen if we take our hands out one at a time? Do we
notice more or less erosion? Do trees and plants help the river change at all? (Take hands out, one at a
time, or add both hands in first to see a larger effect)

Let’s do another experiment. This time, find a spot not covered in water and take one finger and push it
all the way to the bottom and swirl it around a little bit. What do you find? Where is that water coming
from? To test if it really is coming from the river, let’s drain our river. (Turn water off and let river drain)

Do that experiment again. If the water in our holes was coming from the river, they should be dry now,
since our river is dry. What do you find? So where is the water coming from? Underneath the ground,
even under our feet, if we dug far enough, is water, just called groundwater. It doesn’t come from the
river or the ocean or rain; it’s just water in the ground. Many people get water for their houses from
groundwater, digging holes just like those we just dug, called wells. (Flatten out land)
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