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Stream Health Investigation Lesson Plan
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LESSON OVERVIEW

Lesson Outcomes
This lesson plan has the following desired outcomes. After participating in parts 1-3 of this lesson series,
students will:

e feel more connected to their local watershed.

o feel confident in their ability to understand the world around them by making observations
and participating in the scientific process.

e gain an understanding of the many factors that influence water quality.

o feel confident in their ability to participate in decision-making processes around community
water quality.

Lesson Takeaways
Across three days of classroom learning, data collection, and data analysis, we hope students take away
the following information:

1. A watershed is an area of land that drains all of its water into a specific river.

2. Clean water is important to a watershed for many reasons, including drinking water, wildlife
habitat, and agriculture.

3. We can take measurements from the water in our local streams to better understand water
quality in our watershed.

4. Water quality may change as we move from upstream locations to downstream locations
because the number of opportunities for human and natural impacts increase as we move down
in the watershed.

5. Things that impact water quality can include pollution, natural disasters, and climate change.

6. Humans have the ability to make changes in our communities to improve water quality.

Standards Aligned - 5th grade
Physical Science

e Matter exists as particles that are too small to be seen; measurements of a variety of
observable properties can be used to identify particular materials.

Life Science

e Matter cycles between air and soil and among plants, animals and microbes as these
organisms live and die.

Earth and Space Science

e Earth’s major systems interact in multiple ways to affect Earth’s surface materials and
processes.
e Societal activities have had major effects on land, ocean, atmosphere and even outer space.


https://www.cde.state.co.us/apps/standards/7,7,0
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PART 1: CLASSROOM INTRO
Essential Questions:

1.

2.
3.
4

What is a watershed?

Why is clean water important to a watershed?

What measurements can we take to help understand water quality?

How might water quality change when you compare upstream locations in the watershed with
downstream locations?

Terms and Vocabulary:

Watershed
Water quality
Dissolved oxygen
pH

Turbidity

Nitrate

Climate change

Materials:

*Starred items are available from or will be provided by The Watershed Center.

e 15 Water samples*

e Small paper cups*

e 10 test tubes*

e 20 pH test tablets*

e 5 pH color charts*

e 10-20 water sampling worksheets*
o Slides*

e Student writing utensils

e Chalkboard or whiteboard

e AV setup to project slides

Timeline (total 45 minutes):

Intro 2 min

What is a watershed... 5 min

Why is clean water important... 3 min

What measurements can we take... 25 min
Activity 1 -
Activity 2 -

How might water quality change... 5 min

Wrap-Up 5 min
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Pre-Event Prep:

e Prepare water samples before class as follows. Ensure sample bottles are clearly numbered.
o Sample 1: add a small amount of food coloring to each water bottle
o Sample 2: add roughly % capful of salt to each water bottle
o Sample 3: add roughly two capfuls of lemon juice to each water bottle

Intro (2 min)
Introduce instructors to students and go over main topic for today: water!

If not already in this arrangement, split class into small groups of 3-4 students.
What is a watershed? (5 min)

Ask students to define a watershed. Show images on first slide and brainstorm before reviewing
definition together:

a watershed is an area of land that drains (or sheds) all of its water into a specific river.

How do you know which watershed you live in? Explain that watersheds are named after the waterway
the land “sheds” water into. Ask students to name nearby creeks/rivers if they can and identify the local
watershed together.

Why is clean water important to a watershed? (3 min)
Brainstorm reasons a watershed need clean water.

Prompt or suggest the following responses if students do not bring up: drinking water for humans and
animals, aquatic wildlife habitat, agriculture.

What measurements can we take to help understand water quality? (25 min)

Ask students what water quality means and have them share their answers and ideas before reviewing
definition together:

water quality can be thought of as measure of the health of a waterbody, including its biological,
chemical, and physical conditions. It is also a measure of a waterbody's ability to support human
and ecological needs.

Activity prompt: How can we tell if water is of good quality?

Activity 1

1. Hand out water sample bottles, paper cups, and Water Sample Practice worksheets to small
groups. Each group of students gets one worksheet, several paper cups for sampling, and three
clear, sealed water containers: one with tap water dyed with food coloring (sample #1), one
with tap water and salt (sample #2), and one with tap water containing lemon juice (sample #3).
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Ask students to use all of their senses available (e.g. vision, touch, smell, taste) to make
observations about the three water samples in front of them. Assure them that all samples are
safe to consume and that they may use paper cups to dispense a small amount for tasting, but
caution them that the samples may not all taste good.

Have students record their observations on their worksheets, and include guesses as to what is
in each bottle.

After a few minutes, reconvene the class and have students share their observations and
guesses with the class. Ask if students could see all of the properties of the water with their
eyes. What about smell all the properties of the water with their nose, etc.?

Reveal contents of each water sample. Do not discard samples when finished — you’ll use them
for Activity 2 in a moment!

Explain that there are many ways to measure and test water quality, and sometimes it helps to have
special measuring equipment. For example, if we hadn’t known the water samples we used in Activity 1
were safe to drink, we may not have found out how sour and acidic the lemon juice water was.

Activity prompt: When you're testing a river or a lake for water quality, it is never okay to drink the
water. What tools can we use to measure in place of our human senses?

Activity 2

1.

Hand out two pH test tablets OR two pH test strips (either option will work for this activity, so
use whichever you have on hand), two numbered test tubes, and one color chart to each small
group.

Explain we will now test two samples for pH to compare results. Samples #2 and #3 will likely
show us different pH results, so these are the samples we will measure.

Demonstrate how to use testing materials and read results. If you are using included slides, you
can also display the instructions on the screen for students to reference. (See below for
instructions.)

Have students sample containers #2 and #3 and record their results on their observation
worksheets.

Instructions for measuring pH:

a. Using samples #2 and #3, fill up a plastic test tube of water from each bottle. Your test
tubes are numbered, so make sure you fill the correct tube!
If using pH test tablets, add one pH test tablet to the tube.

i. Screw the cap back onto the tube.

ii. Now, dissolve the test tablets you added by slowly rotating your test tube over
and over until the tablets have disintegrated. Bits of material may remain in the
sample.

If using pH test strips, briefly dip the strip into your water sample, then remove and
wave in the air to dry (this will not take long).
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b. Once the tablet has dissolved or your pH strip has dried, compare the color of the
solution/strip to the pH Color Chart. Select the best match.
c. Record your results on your Water Sample Practice Worksheet in the pH column.

Reconvene the class and explain that an important thing to remember is that water quality is often
about balance. For example, a little bit of salt, food coloring, or lemon juice in our water is okay. We
drink these things all the time if we consume things like Gatorade or lemonade. Higher concentrations,
however, can be bad for us. Imagine drinking a cup of water that was almost all salt, drinking a cup of
straight food coloring, or drinking the juice of an entire lemon. While we would live, the experience
might not be very pleasant, and would likely make us feel unwell for a time. The numbers matter!

Note that on our data collection day, we are going to take some of the same measurements that
scientists do to try to understand water quality.

Now, let’s learn about these measurements, what they can tell us, and why we care. Use

e Dissolved oxygen
This is a measure of how much oxygen is dissolved in the water.
This is important because it tells us how much oxygen is available to aquatic life, including
insects, bacteria, and fish.

e pH
This is a measure of how acidic or basic a substance is.
This is important because aquatic life requires a specific pH range to survive.

e Turbidity
This is a measure of how clear or cloudy water is.
This is important because high turbidity (meaning cloudy water) can negatively affect our
drinking water and make it difficult for aquatic wildlife like fish to live in streams or aquatic
plants to get the sunlight they need.

o Nitrates
This is a measure of nitrate (NOs), a naturally occurring form of nitrogen found in the watershed.
This is important because high levels of nitrate in drinking water can be dangerous to both
people and animals.

How might water quality change when you compare upstream locations in the watershed with
downstream locations? (5 min)

This is what we will investigate through our data collection!

What are some potential reasons we might see a change in water quality? (Either from place to place or
over time?) Give example of a large rainstorm that introduces high sediment loads into the river.
Upstream of the rainstorm, water quality is likely to remain the same, but downstream locations will see
impacts of this event.
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Have students brainstorm a list of additional water quality impacts within their group and share
answers.

Discuss student answers and add any of the following ideas that students did not come up with
themselves:

e Pollution and storm water runoff can cause things like pesticides, industrial and household
chemicals, and trash to end up in our waterways, which is bad for water quality and aquatic
habitat.

e Intense wildfires can kill many trees, which, due to a lack of plants to hold soil in place,
increases the risk of erosion and sediment runoff into waterways. Intense wildfires can also
damage soils, reducing their ability to absorb water and increasing the risk of flooding after a
fire.

e Floods can wash high loads of pollutants, sediment, and debris from flooded areas into
waterways.

e Droughts can reduce overall water flow, which can concentrate pollutants, increase water
temperature, and decrease the amount of aquatic habitat.

e Climate change can cause higher water temperatures, which are unhealthy for fish adapted to
colder water and can allow harmful algae to grow. Climate change can also increase the
frequency and severity of floods, fires, and droughts, exacerbating the impacts listed above.

Wrap-Up

Remind students that in a future lesson we will meet outside at their local stream to take some water
guality measurements. We will be using the observational skills we practiced today, as well as some new
tools, to collect data.



“ the
b‘»'4 Watershed
L <<

Center

PART 2: FIELD DATA COLLECTION

Materials:

*Starred items are available from or will be provided by The Watershed Center.

e Water Quality Change Hypothesis Worksheets*
e \WQ Data Collection Kits*

e Water Quality Datasheets*

e Build a Filter materials*

e Clipboards and paper and/or notebooks

e  Writing utensils

e Optional: additional folding tables for activities

Timeline (75 minutes on-site; total 120 minutes with 5 min. buffer):

Event setup 12:00-12:45 45 min
Walk from school to site 12:30-12:50 20 min
Students arrive/Intro 12:50-12:55 5 min
Station 1: Think Like a Scientist 12:55-1:15 20 min
Switch 1:15-1:17 2 min
Station 2: Build-a-Filter 1:17 -1:37 20 min
Switch 1:37-1:40 3 min
Station 3: Stream Investigation 1:40-2:00 20 min
Wrap-Up 2:00-2:05 5 min
Walk back to school from site 2:05-2:25 20 min

Staffing Needs for ~50 students (at least four total adults for stations):

e Station 1 = at least 1 staff
e Station 2 = at least 1 staff
e Station 3 = at least 3 staff

Pre-Event Prep:

e Survey activity area for any safety concerns. Unload all materials.

e Station 2: Choose a separate area (so students are not distracted by other activities) and set up
tables or hard ground surface with Build a Filter materials. Create “polluted” water sample.

e Station 3: Choose a spot near the river and assemble Data Collection Kits.



Center

Q the
..!4 Watershed
L <<

Intro (5 min)

Introduce instructors and the plan for the day. If not already in this arrangement, split students up into
three groups for station rotations. Begin station rotations.

Station 1: Think Like a Scientist (20 min)
Materials:

e Water Quality Change Hypothesis Worksheets
e  Writing surface (e.g., clipboards, notebooks, or the ground)
e  Writing utensils

Hand out Water Quality Hypothesis worksheet. Ensure students have pencils and something to write on
(clipboard, notebook, or the ground).

What is a hypothesis? Review definition with students or have them brainstorm their own to start.
Discuss how scientists test hypotheses using experiments. Today, we are scientists! We will form a
hypothesis about how water quality will change from one place to the next, then test our hypothesis by
collecting and comparing data from two different stream locations.

Discussion

1. How might water quality might change between sites as we compare upstream locations with
downstream locations in the watershed? What kinds of things might happen between an
upstream location and a downstream location that could affect water quality?

a. Have students come up with ideas and/or review together some water quality impacts
we talked about in the previous lesson (fires, floods, drought, or climate change).

2. Review the water quality indicators students are collecting data on: pH, dissolved oxygen,
turbidity, and nitrate. Briefly review what each one tells us about water quality (e.g., higher
dissolved oxygen means there is more oxygen in the water, higher turbidity means the water is
cloudier).

3. Let’s form our own hypotheses! Review the worksheet together to ensure students understand
how to fill it out. Have students choose a water quality indicator — pH, dissolved oxygen,
turbidity, or nitrate - and take a moment to fill out the hypothesis box and the graph on their
worksheets (sections 1 and 2).

4. Group students by which indicator they chose in section 1, and have them work in groups to fill
out the bottom portion of the worksheet (section 3).

5. OPTIONAL: Collect worksheets from students to keep until they use them again in Part 4: Data
Share.
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Station 2: Build-a-Filter (20 min)

Split students into three small groups. Each group is given a table or other clear working surface
equipped with Build a Filter activity materials.

Instructor materials:

e  Waste bucket for polluted water samples

e Waste bucket for solid filter materials

e Bucket of water

e Water pollutants: sand, dirt, leaves, dish soap, food coloring, vinegar, etc.

Student materials:

e 3 (1 pergroup) clear two-liter plastic bottles with the top third of the bottle cut off
e Samples of sand, gravel, coffee filters, and cotton balls

e Rubber bands

e Container of polluted water for filtering

Explain that pollutants enter our rivers and streams every day, but humans need clean drinking water to
live. Students will now use the materials provided to try and filter out as many of the pollutants in this
polluted water sample as possible.

Students work together in teams to build a filter. They can filter the sample through as many times as
they want, adding elements to their filter each time.

With a couple of minutes left to go, gather students together and discuss what worked and what didn’t.
Were there pollutants that were more difficult to filter out than others? Were there any it was
impossible to remove? How did you know what was left in the water after filtering? (Possible answers: it
still smelled like vinegar, was still dyed with food coloring, etc.)

Explain why some pollutants are harder to remove than others:

There are some pollutants, like sediment, that can be filtered out through physical means. Some
particles are larger than others, and so you just need to keep adding smaller and smaller filters.
Some pollutants, like food dye or vinegar, might have to be filtered out by adding a chemical to
the water to draw them out. Lastly, higher concentrations of pollutants (like sediment) might
overwhelm any filter we build. It is better and easier to focus on keeping pollutants out of water
in the first place than to try and remove them later!
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Station 3: Stream Investigation (20 min)

Instructors briefly introduce data collection and then split students into three small groups for this
activity. Provide each group with a data collection kit. Each instructor will remain with their group and
act as a guide throughout data collection process. Allow students to complete all tasks themselves but
ensure they do so in a safe manner.

Materials:

e  Water quality data collection kits
e Water Quality Datasheets
e Pencils

The following instructions are adapted from Earth Force Lost Cost Water-Quality Monitoring Kit manual.
Instruction sheets will be included in each data collection kit for students to use in the field.

Step 1: Collect water sample

1. Atthe stream, locate your sampling container. This should be the largest container in your kit
and have a screw-top lid. Remove the lid before beginning.

2. Rinse the container two-three times in the stream.

3. Place the container beneath the water surface and turn to face upstream and away from you (so
the stream current is flowing directly into the container).

4. Hold the container in place for 30 seconds.

While the container is still underwater, replace the screw cap.

6. Remove the container from the river. Take your new water sample and locate a good testing
location to unpack your testing equipment and complete the next five steps.

o

Step 2: Measure dissolved oxygen

1. Locate and unscrew the cap from a small glass test tube, then completely submerge the tube in
your water sample from Step 1.

2. Carefully remove the test tube so as to keep the tube full to the very top. This is important!

3. Add two dissolved oxygen test tablets to the tube. If your tube is full to the top (as it should be),
some water will overflow when you do this.

4. Carefully screw the cap back onto the tube. More water may overflow. Tip the tube over once
and examine contents to make sure there are no air bubbles in your solution.

5. Now, work to dissolve the test tablets you added by slowly rotating your test tube over and over
until the tablets have disintegrated. This could take about four minutes.

6. Once tablet has dissolved, allow to sit for five minutes - use the stopwatch in your kit to time
this step. During this time, your solution should change color.

7. Once the five minutes is up, compare the color of your solution to the Dissolved Oxygen Color
Chart. Select the best match.

8. Record your results on your datasheet as ppm Dissolved Oxygen.

10
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Step 3: Measure nitrate

1.

vk wN

8.

Locate and unscrew the cap from a large plastic test tube, then fill to the 5mL line with water
from your sample container.

Add one nitrate test tablet to the tube.

Immediately insert tube into its silver protective sleeve.

Screw the cap back onto the tube.

Now, dissolve the test tablets you added by slowly rotating your test tube over and over until
the tablets have disintegrated. This should take about two minutes, and bits of material may
remain in the sample.

Once tablet has dissolved, allow to sit for five minutes - use the stopwatch in your kit to time
this step. During this time, your solution should change color.

Once the five minutes is up, remove the tube from its sleeve and compare the color of the
solution to the Nitrate Color Chart. Select the best match.

Record your results on your datasheet as ppm Nitrate.

Step 4: Measure turbidity

5.

Using your water sample container from Step 1, locate the Turbidity Fill Line.

If your water level is higher than this line, carefully tip out water until the water level matches
the Turbidity Fill Line. Do this slowly so you don’t tip out too much water.

Locate the Turbidity Chart and hold it so it touches the top edge of your water sample container.
Looking down into the container, compare the appearance of the black and white-patterned
circle in in the container to the chart. Select the best match.

Record your results on your datasheet as Turbidity in JTU.

Step 5: Measure pH

1.

Locate and unscrew the cap from a large plastic test tube, then fill to the 10mL line with water
from your sample container.
If using pH test tablets, add one pH test tablet to the tube.

a. Screw the cap back onto the tube.

b. Now, dissolve the test tablets you added by slowly rotating your test tube over and over

until the tablets have disintegrated. Bits of material may remain in the sample.

If using pH test strips, briefly dip the strip into your water sample, then remove and wave in the
air to dry (this will not take long).
Once the tablet has dissolved or your pH strip has dried, compare the color of the solution/strip
to the pH Color Chart. Select the best match.
Record your results on your datasheet as pH.

11
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Wrap-Up (5 min)
Bring all station groups back together.

COLLECT ALL DATASHEETS. Thank all participants and let them know that you will meet one more time
to review and discuss the data they’ve collected today.*

See you then!

*If using this lesson plan in a heavily or entirely field-based teaching environment, do not collect
datasheets. Instead, take extra time here to come up with class averages for each indicator and graph
on provided Environmental Threshold Graphs. This can be done on paper or using graphs reproduced on
a small whiteboard. Discuss where results fall in relation to available thresholds and what this might
mean for your stream.

NOTE:

If you need an extra activity or fourth station, or just need some more active options for your students,
instructions for Pollutant Tag are included in the Instructor Resources section of this lesson plan.

12
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PART 3: DATA ANALYSIS
Essential Questions:

What kinds of data did we collect?

What did we find?

What do the results tell us?

How might these results change if we measured further downstream or upstream?

What could we ask the other school to help us understand differences between the results our
school got and the results they got? (optional; use if planning for Part 4: Data Share)

6. Based on our results, what are some things communities can do to improve local water quality?

Lk wnNe

Essential Vocabulary:

e Environmental threshold
e Resilience

Materials:

*Starred items are available from or will be provided by The Watershed Center.
e Student datasheets (collected at the end of the field day)*
e Environmental Threshold Graphs*
e  Writing utensils

Timeline:
What kinds of data did we collect? 5 min
What did we find? 5 min
What do the results tell us? 5 min
How might these results change...? 10 min
What could we ask the other school...? 5 min
What are some things communities...? 10 min
Wrap-Up 5 min

Pre-Event Prep:

e C(Calculate class averages for each water quality indicator using student datasheets. You can use
this optional template for calculations if helpful!

What kinds of data did you collect? (5 min)

As a class, discuss the water quality indicators students measured on their field day: dissolved oxygen,
turbidity, nitrate, and pH. Ask students to recall what each indicator tells us about water quality.

13
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What did we find? (5 min)

Hand out Environmental Threshold Graphs to each group. Announce class averages for each water
quality indicator and have students record and draw results on their graphs.

What do the results tell us? (5 min)
Examine threshold graphs together. Ask students if they have any concerns about water quality based
on the data they collected. (Are any results above/below thresholds? Are any numbers unexpected?)

Why might we have gotten the results we did?

How might these results change if we measure further downstream? (10 min)
If not already in this arrangement, split class into small groups.

Assign each small group a water quality indicator and ask them to brainstorm ways in which their data
collection results might change if they measured at a location further downstream. Share ideas with the
class.

If needed, review water quality impacts from Part 1 to help encourage discussion:

e Storm water runoff can carry pollutants such as pesticides, industrial and household chemicals,
and trash into waterways, which is bad for water quality and aquatic habitat.

e Intense wildfires can kill many trees, which, due to a lack of plants to hold soil in place, increases
the risk of erosion and sediment runoff into waterways. Intense wildfires can also damage soils,
reducing their ability to absorb water and increasing the risk of flooding after a fire.

e Floods can wash high loads of pollutants, sediment, and debris from flooded areas into
waterways.

e Droughts can reduce overall water flow, which can concentrate pollutants, increase water
temperature, and decrease the amount of aquatic habitat.

e C(Climate change can cause higher water temperatures, which are unhealthy for fish adapted to
colder water and can allow harmful algae to grow. Climate change can also increase the
frequency and severity of floods, fires, and droughts, exacerbating the impacts listed above.

What could we ask the other school to help us understand why they might have gotten different
results from our school? (5 min) Optional question; use if planning for Part 4: Data Share.

Have students spend a few minutes brainstorming with a classmate or in small groups, reconvene
Examples of questions we might ask the other school:

What did the river you sampled look like? Did it look dirty, clear, slow, fast-moving? What was around
your testing site? Buildings? Farmland?

What are some things communities can do to improve water quality? (10 min)
If we have concerns about our water quality based on our data, what are some things we might do to
improve the situation?

14
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Using the same indicator assignments as before, ask students to brainstorm within their small groups.
Share ideas with the class.

Possible ideas if students have trouble coming up with answers:

e |f we found an issue with pH, we could create better rules or guidelines around water
pollution and runoff.

o If we found high turbidity, we could add places into the river where water has a chance to
slow down and settle out sediment.

o If we found low dissolved oxygen, we could add more riffles and rapids into the creek.

e [f we found high nitrate levels, we could create better rules or guidelines around fertilizer
use.

Wrap-Up (5 min)
If planning on implementing Part 4: Data Share with students, remind your class of the planned data
share day.

Optional civic engagement activity for interim classroom time before Part 4:

Write a letter to a community leader suggesting ways your community might improve water quality or
help the watershed become more resilient to things like fires and floods. Use some of the ideas we just
discussed! Encourage students to be creative with their ideas for improvements; for example, they could
create a public service announcement, poster, concept drawing, etc., or simply share their letter.

15
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PART 4: DATA SHARE (Optional)

Materials:

*Starred items are available from or will be provided by The Watershed Center.

e Water Quality Change Hypothesis Worksheets*

e Environmental Threshold Graphs*

e Platform for sharing presentations between student groups
e  Writing utensils

e Notebooks/paper

Timeline (60 minutes total, including 5 minute buffer):

Intro 10 min
Small-Group Sharing 20 min
Large-Group Reflection 10 min
Off-Line Wrap-Up 15 min

Setup (10 min)

*Begin class offline. Hand out Data Share Conversation Starter Worksheets. Have students retrieve (or
return to students if collected in a previous lesson) completed Environmental Threshold Graphs and
Water Quality Change Hypothesis Worksheets.

Have students fill out Conversation Starter worksheets using their previously-developed hypotheses.

Intro (10 min)
All meet online at beginning of class. Students should have all three worksheets from the Setup section
ready to reference. Instructors introduce the data-share activity:

We are now going to have a chance to meet with students from a partner school (or another
classroom at your school) who collected the same data you did on your recent field day.
Together, you and students from your partner school will discuss the results of your data
collection and possible ways you can improve water quality in your watershed.

We will also be able to find out if your hypotheses were proved correct or incorrect!

For this sharing session, you will be paired up with another student from your school and will
meet in a breakout room with a pair of students from your partner school. Use the conversation
starters on your worksheet to share with students from your partner school. You will have about
20 minutes total to discuss. Then, we will come back together from your breakout rooms into a
large group.

16
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Either pre-assign or take time now to break out groups from different schools to share with each other.
Groups should include two students from each school for four students total.

Small-Group Sharing (30 min)
Students share together in small-group breakout rooms using their Data Share Conversation Starter
worksheets.

It may be helpful to have instructors moving around to different groups and offering encouragement
where needed. Sharing your scientific findings with strangers is hard!

Offline Large-Group Reflection (5 min)
Everyone sign off and each class wraps up with a group reflection.

Reflection Questions

1. Was your hypothesis about water quality change (use your worksheet as a reference) correct, or
incorrect?

2. What is one new thing you learned from your partner group?

3. What is one idea your partner group had for making improvements for water quality?

*Note: In our experience, live data sharing (even if remote) is difficult for many students. As an
alternative to live data sharing, you might think about sharing data between
students/classrooms/schools using a pen pal approach. Using this method, students would create a
report or record a video of themselves sharing their data in advance, thus removing some of the in-
person pressure created by a live video conference. You could still use the Conversation Starter
Worksheet if helpful in getting students to think about what to share with their audience. Additionally,
these reports and/or videos could then be shared more widely if desired, such as with community
leaders along with letters students wrote at the end of Part 3.
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Intro Slides

What is a watershed?

Which watershed are we in?

What measurements can we take
to help understand water quality?

Water quality can be thought of as a measure of the health of a waterbody,
including its biological, chemical, and physical conditions. It is also a measure of

a waterbody's ability to support human and ecological needs.

Instructions for measuring pH pH

1. Using samples #2 and #3, fill up a plastic test tube of water from each bottle.
(Hint: check the tubes for numbering!)

This is a measure of how acidic or basic a substance is.

This s important because aquatic!ife requires a specific pH range to survive.
If using pH test tablets, add one pH test tablet to each tube.
* Screw the caps back onto each tube.
* Now, dissolve the test tablets you added by slowly rotating your test tubes
over and over until the tablets have mostly disintegrated.

ACID | | BASE >
Neutral

If using pH test strips, briefly dip the strip into your water sample, then remove Eﬂ
and wave in the air to dry (this will not take long). g {5 E g 3 ? § 5 g g g 5 §, ? g
= -
2. Once the tablet has dissolved or your pH strip has dried, compare the color of the R 03 2T ' § 2§338
solution/strip to the pH Color Chart. Select the best match. > T & c e 9 25 3 s
2z5 55 3 " s g 3
[ H g
3. Record your results on your Water Sample Practice Worksheet In the pH column. s o s
Dissolved Oxygen sl Turbidity
RANGE OF TOLERANCE FOR
DISSOVED OXYGEN IN FISH This s a measure of how clear or cloudy water is.

Thiste s meesure of how uch oymen’s PARTS PER MILLION (PPM) DISSOLVED OXYGEN This s Importantbecause high turbidity (meaning

dissolved in the water.
10 y ) our
and make it difficult for aquatic wildlife like fish to live

3 4 65 6 7 B 9
| i ic i
This Is important because it tells us how much :e::"'"‘ orsquaticplantste getthe ainlightthey
oxygen s available to aquaticlife, including &
Insects, bacteria, and fish.
- |
for

6.0PPM >9.0PPM
supparts orts
spawning abundant
fish populations
30-5.0PPM >7.0PPM
hour

-24 hou supports
range of tolerance / - growth/activity
stressful conditions
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Nitrate

This is a measure of nitrate (NO3), a SOURCES OF NITRATE . .

ek e iyt I g How might water quality change
[ R from upstream to downstream?
to both people and animals.

Link to presentation: https://watershed.center/wp-content/uploads/2025/02/Part-1 Slides.pptx
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Use this worksheet to record your observations as we explore three different water samples.

Observations

Contents

pH

Example: | see blue in the sample. | smell vanilla. |
taste sweetness. This sample is also slightly cloudy.

Sample #1
| see...

I smell...

| taste...

What else can you observe?

Guess:

Actual:

Sample #2
| see...

| smell...

| taste...

What else can you observe?

Guess:

Actual:

Sample #3
| see...

I smell...

| taste...

What else can you observe?

Guess:

Actual:
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Water Quality Change Hypothesis Worksheet

Name

SECTION 1

A hypothesis is an educated guess, made using information or knowledge you already have, about the

outcome of an experiment.

To form your hypothesis, follow these steps:

in the blank space below.

1. Choose a water quality indicator: pH, dissolved oxygen, turbidity, or nitrate. Fill in your choice

2. Circle the word in the sentence below that matches how you hypothesize your chosen water
quality indicator will differ between upstream locations and downstream locations.

| hypothesize that

will

downstream in the watershed.

INCREASE / DECREASE / REMAIN THE SAME as we measure further

Remember...

Increased pH = water is more acidic

Decreased pH = water is more basic

Increased dissolved oxygen = more oxygen in the
water

Decreased dissolved oxygen = less oxygen in the
water

Increased turbidity = water is cloudier

Decreased turbidity = water is clearer

Increased nitrate = more nitrate in the water

Decreased nitrate = less nitrate in the water
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SECTION 2

Now, fill in the graph below to show how you hypothesize your water quality indicator will change
between upstream and downstream locations.

1. Fill in the blank spaces on the Y axis with your chosen water quality indicator (pH, dissolved
oxygen, turbidity, or nitrate).
2. Draw a line on the graph that illustrates your hypothesis.

Y

Higher

(write your indicator here)

HEENNNN.

Lower

(write your indicator here)

€

Upstream Downstream
location location
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SECTION 3

If you hypothesized that a water quality indicator (pH, dissolved oxygen, turbidity, nitrate) will change
(either increase or decrease), what do you think might be the cause(s) of this change?

If you hypothesized that an indicator will remain the same, why?

Record your ideas here:
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Water Quality Datasheet

Watershed
Center

School name:

Teacher name:

Date of observations:

FIELD DATA COLLECTION RESULTS

Metric Units
Dissolved oxygen ppm DO
Nitrate ppm nitrate
Turbidity JTU
pH pH value

CLASS AVERAGES

Metric Units
Dissolved oxygen ppm DO
Nitrate ppm nitrate
Turbidity JTU
pH pH value
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Pollutant Tag

This is an optional, additional activity for Day 2: Field Data Collection.
Materials Needed:

e Printed Pollutant Tag Cards
e Stickers, tape, team pennies, or some other way to differentiate one group of students from
another

Tag Instructions

Split students into Rain Drops and Pollutants. Have pollutants gather and secretly choose two
Watershed Stewards (can assign more or fewer Watershed Stewards depending on group size).

Hand out stickers, tape, flagging, etc. to Rain Drops as identifiers.

Hand out Pollutant cards to Pollutants and Watershed Steward cards to Watershed Stewards, but do not
have them share their cards’ contents until the end. They can hold the cards or put them in a pocket
during game play.

Explain the following rules of the game, then play! On your command, tag begins. Rain Drops chase
Pollutants, and when Pollutants are tagged, they get trapped and must go sit in an area designated as
the “river.” Watershed Stewards behave as Pollutants with the addition that they may free Pollutants
from the river by tagging them out; however, Watershed Stewards can also be tagged and put in the
river and then are not able to rescue Pollutants.

When time is up, call out to have all students stop. Gather to review.

Count how many Pollutants ended up in the water, then have all Pollutants read their Pollutant Cards.
Note these are things that end up in watershed streams all the time!

Ask if anyone was rescued by a Watershed Steward. If so, have all Watershed Stewards read their cards
as well. Ask for additional ideas from students, especially if not all Watershed Steward Cards were
assigned.

Have students make a list in their notebooks of the Pollutants that ended up in the river and the
Watershed Stewards that kept pollutants out. Note that students can continue to reference this list as
we learn more about how humans can help keep the watershed healthy.

Repeat rounds of game with more or fewer of each category (Rain Drops, Pollutants, and Watershed
Stewards) as time allows.
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Pollutant Tag Cards

Print several copies and cut pages into horizontal strips so that individual pollutants or watershed
steward types can be handed out to students.

POLLUTANTS

Sediment: A high-severity wildfire occurred just upstream of your community. The fire burned the soils
and now the soil can’t hold on to water. It rained, and the burned soils washed high levels of sediment
downstream.

Oil: A community member changed the oil in their car in their driveway, but some oil spilled onto the
pavement.

Soap: Some community members hosted a car wash. The soapy water from the wash ran into the storm
drain on their street.

Pesticide: A gardener in your community was losing all their tomatoes to an insect invasion, so they
applied a pesticide to their plants. It rained that afternoon, and some of the herbicide washed into the
storm drain.

Fertilizer: A farmer in your community wanted to help their corn grow, so they applied fertilizer to their
fields. The next time it rained, some of the fertilizer was washed into the river.

Trash: Several trash cans in people’s driveways blew over in a recent wind storm, scattering plastic bags
and other trash items around the neighborhood. Rain then washed this garbage into the river.
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WATERSHED STEWARDS

Plants: Plants act as filters and soil stabilizers in the watershed. Their roots help hold sediment in place.

A trash cleanup: Humans can have a positive impact on their watershed by helping to keep plastics and
other trash out of streams.

Healthy forests: Some fires are healthy for forests and good for the watershed. Humans can help
encourage “good fire,” or fire that does not result in harmful increased erosion.

Healthy rivers: Some flooding is healthy for rivers and good for the watershed. Humans can help to
make rivers healthier and more capable of withstanding floods that don’t cause excess destruction or
transport too much sediment into human drinking water.
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Data Share Conversation Starter Worksheet
Fill in the blanks below, then use the conversation starter statements to share this information with your

partner classroom/school.

Hint: you may want to review your Water Quality Change Hypothesis Worksheets!

Conversation Starters

» My nameis and | go to (school)

in (town).

» One idea my class had for improving water quality is:

» | hypothesized that (_nitrate / dissolved oxygen / turbidity / pH )

would (_increase / decrease / remain the same )

» My class measured a pH of

> My class measured dissolved oxygen at ppm.
> My class measured turbidity at JTU.
» My class measured nitrate at ppm.

» These data tell me that:
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Environmental Threshold Graphs

Name:
Dissolved Oxygen (DO) Upstream Data:
More 20
oxygenin
the water Downstream Data:
A
16
14
12
o
[a)
g_ 10 = | ower Threshold
o 6 ppm
8
6
4
v
Less 2
oxygenin
0
the water Upstream Data Downstream Data
Turbidity Upstream Data:
Cloudier 100 —_—
Downstream Data:
water 90
ﬂ‘
80
70
g 60
Z 50
i)
S 40
|_
30
20
v
Clearer 10
water 0
Upstream Data Downstream Data

30



— -
%%atershed
( Center

Nitrate Upstream Data:
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A
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o
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