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About Creek Freaks

Creek Freaks are children ages 10-14 (grades 4-8) making a splash to help the
environment. Students conduct hands-on experiments and venture outside to explore local
streams and learn how healthy trees, shrubs, and grasses protect clean water and wildlife.
Students are then empowered as local stream experts and are encouraged to continue
advocating for and working to improve water quality. Creek Freaks blends hands-on stream
projects with online data sharing and social networking. Participants bring their streams to
life for others by posting their own data, stories, photos and videos on the Creek Freaks
website. Learn more, including how to set up a unique page for your school or program, by
visiting www.creekfreaks.net.

About the Izaak Walton League

Founded in 1922, the Izaak Walton League is one of the nation's oldest and most respected
conservation organizations. With a powerful grassroots network of more than 240 local
chapters nationwide, the League takes a common-sense approach toward protecting our
country's natural heritage and improving outdoor recreation opportunities for all Americans.
We invite to join us in supporting important conservation initiatives in your community. Learn
more at www.iwla.org.

About the Creek Freaks Curriculum

The Creek Freaks Curriculum is based on the Holding onto the Green Zone Guide by the
U.S. Bureau of Land Management and University of Wisconsin Cooperative Extension. The
Creek Freaks Curriculum also includes activities from the Izaak Walton League of America’s
Youth Manual and Hands-on Save Our Streams: the Save Our Streams Teacher’'s Manual.
This curriculum is aligned to Next Generation Science Standards and the Common Core.
For more information on how specific activities support standards of learning, please visit
www.creekfreaks.net.
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Pollution



Watershed Hands

Watersheds are an abstract concept for students and adults to grasp. In this activity we use
a simple demonstration to explain how a watershed functions.

Background:
As defined by the EPA; A watershed is the area of land where all of the water that is under it
or drains off of it goes into the same place.

Watershed Hands

Description: Learners will understand and
demonstrate the features of a watershed
using their hands

Duration: 5-10 minutes

Setting: Outdoor or indoor

Skills: Discussing, observing

Objectives: Learners will be able to describe
the way a watershed works and be able to
demonstrate water flow within a watershed.

Materials:
« your hands!
« water (optional)

Directions:
1.Cup your hands as shown in the photo, and instruct students to do the same.
2.Ask them: “If a drop of rain fell on my fingertips, where would it go?” The students should
answer "down” or “to your palms”
3.Explain that your hands are demonstrating a watershed, or “An area of land that drains
water”
4.Relate different features to types of water bodies.
a. The tips of your fingers are like mountains.
b.The cracks between your fingers are like small streams
c.Between your two hands is a larger river
d.Your palms are a large body of water. Usually an ocean, but if there is a large
important body of water near you, you can relate it to that (i.e. Chesapeake Bay,
Great Lakes, etc)
5.You may also mention that any water that drips between the cracks in your fingers can
represent infiltration which recharges groundwater supplies.

Notes: For an active learning session you may drip or spray water on student’s hands and
have the observe the water flow.



Extension:

To explain watershed divides place your hand in a fist. Explain that your knuckles represent
mountains, or a watershed divide. Rain that falls on one side of your hand will run down to
one watershed and rain that falls on the other side will run down to another watershed.

You may likewise spray students hands to reinforce the concept.




Watershed Address

Watersheds are an abstract concept for students and adults to grasp. It is also difficult for
students to place themselves within a watershed and understand the impact they may have
on it. This activity allows students to develop a sense of place within a larger watershed.

Background:
As defined by the EPA; A watershed is the area of land where all of the water that is under it
or drains off of it goes into the same place.

Watershed Address

Description: Learners will describe their watershed address

Duration: 10-30 minutes

Setting: Indoor

Skills: Problem solving, Map reading, Discussing

Objectives: Learners will be able to describe where they live, not based off of their street
address but based on what streams they live closest to.

Materials:
« Maps of the local area. (These may need to be large to accommodate large
watersheds).
« Alternatively use a web based map with zoom functions to observe the water bodies.

Directions:

1.Give an example address to the students and explain how each piece of an address
narrows down the location. For example, the Izaak Walton League National office is
located at 707 Conservation Lane, Gaithersburg, MD 20878

2.Explain the MD code denotes that our location is in the state of Maryland. The zip code
(20878) tells you what area of Maryland. The town name (Gaithersburg) narrows it down
even further. The Street (Conservation Lane) gets you almost to our location and finally
the number (707) tells you exactly where you can find us!

3.Explain to students that you can also have a watershed address. To create this address
you will start with the most specific information- the closest stream to you- and follow
that until it reaches a large body of water (usually ocean but can be related to other
important bodies of water- i.e. Chesapeake Bay, Great Lakes etc.)

4.Students can either create this for their home address or your current location (school,
camp, nature center)

5.Use maps (or preferably Google maps) and follow the closest stream to the next body of
water it flows into, and so on, recording them as you go.

6. The Watershed Address for the Izaak Walton League National office is: Muddy Branch,
Potomac River, Chesapeake Bay, Atlantic Ocean. Some watershed addresses can be
shorter or much longer than the example. It depends on where you are!

7.Have students share their watershed address and explain how they might affect the
greater watershed in which they live.



Model Watershed

Build model watersheds for a clear visual demonstration of how water picks up sediment
and pollutants as it flows and how to prevent pollution from reaching waterways.

Background:
As defined by the EPA; A watershed is the area of land where all of the water that is under it
or drains off of it goes into the same place.

Model Watershed

Description: Learners will learn about watersheds, pollution sources, and pollution
prevention through demonstrations using a model watershed and/or through building their
own model watersheds.

Duration: 30-90 minutes

Setting: Indoor or Outdoor

Skills: Problem solving, Discussing, Design and experimentation

Objectives: Learners will be able to define watersheds, identify sources of pollution, and
describe pollution prevention techniques.

Materials:
See How To Build a Model Watershed on next page

Directions:
See How to Build a Model Watershed on next page

Extension Activities:

Provide students materials to build their own
watershed models in teams. Each team can
think about the community included in their
watershed, its geography, economy and
society, and pollution produced as a result of
these factors. Students also can use the
model to showcase a variety of pollution
prevention techniques appropriate for their
watershed’s geographic, economic, and
social factors. Have each group present
their watershed, its characteristics, pollution
problems, and pollution prevention
techniques. As an alternative, you can give
each team a plastic container for their
watershed base and send them outdoors to
use natural materials such as soil, rocks,
twigs, grass, moss, acorns, etc. to build their
watershed models.




BUILD A MODEL WATERSHED

HOW TO:
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ends up in pour watemshed.

It's a simple matter of gravity: Water runs downhill. T his model aatershed offers a cdear visua | demons tation of howram-
ter picks up sediment and pohtants a5 it flows — and that simple measures can reduce the amount of polluted Tunodf that

This is & good project for talking with schonl children abowt sater polhtion and what they can do to prevent it. Itsako
a great indoor comservation project and travel well to expos and county fairs.

Materials

» Dispsable aluminum cake pan of a plastic bin

» Florit foam

& Alusminum Tl

& Model fanm animals (cows, pigs)

& Small models of bams, houses, industrial buil dings
= Permanant makers je.g., a Sharpie®)

= ‘Watering can of spray bottle

» Chocolate pudding/mot chocolate mix

# Lime gelatin mix

» Orange gelatin mix

» Straw

e Small pleces of artificial wrf

= Craft glue

# Plain modeling clay (colored cay will un when wet)

= Sponges
» Bucket

REQUEST TO READERS

If you build a project based an this or other Outdoor
America artides, or If youw have an fdea for g good conser-
vidt fon profect, please e-mall us gt 0a@iwla.ong.

Three-ste p | an dscaping:
Seulpt foam inside a cake
pan, cover it with faoil, and

outline a river and |aks,

1. Develop Land: Create your landcape Inskde the cake pan us-
ing gresn Norist foam (available at cral't storesy. Buy blocks and round
pleces of foam and amangs them Lo represant two tall moumtains on the
outer edges of the pan. A river should run betwesn the mountalns down
o & lake. Make a shallow depression for the lake to hold water.

1. Cover Ground: Cover the entire landsc ape with a lange plece of
Alurriinum foil. Start from the middie and gently press the foil inte the
hills, valleys, and waterways. Rold the foil over the edge of the pan Lo
help hold everything in place. You may need multiple sheets of foil

3. Runa Rbver Through: 'With a penmanent maker, draw the outline
of the river unning through the middle of the mountains and the lake at
e Ieiyit .

4. Builet Put in land-use areas by placing model homes, barns, facto-
ries, and animals around the watershed, from the hills to the lakeside,
You may need craft glue to hold these in place. Draw roads, fislds, and
other landscapes to tie the community together,

5. Pollute Sprinkle chocolate puddng/mat chocolate mix near ani-
mak Lo Show manune and for near constnuction sites o dhaw Ew«ﬂ

ILLUSTRATIONS BY BOB DRY/WWW.DRYSPOND.COM




o Cut small pieces of spongs to f‘: -

place near pollution areas and in -
Iy spots where water may gather. These serve o wetlands,
which filter runodl by trapping and breaking dowa pollutants.

o Cut small pieces of artificlal turf to place along the banks of
the river to represent a bulfer of stream-side trees and shrubs
te show runafl and trap pollut ants.

8. Rain Again: Lse the spray bottle or watering can to create
a second rainfall. The water that end up in the |ake should be
iriich less colorful becaise you todk multiple steps to keep pol-

Hot chocolate and gelatin mixes give kids lutants gut of the runoff.
the “dirt” on non-point source pollut ion.

Create a “rain storm”™

dirt. Sprinkle lime gelatin mix near howes to represent lawn-cane “ﬂmrz’h:"ﬂub
chamicak. Sprinkle orange gelatin mix on famn felds to represent P

waah through the
agricultural chemicals [pesticides, fertilizers). wiatershed,

f. Rainl Use the spray bottle or watering can to start a rain
shiwer in the mountainsg. The diocolate, lime, and or angs mikes
will oodor the waler 1o show how waler poliution can wash down
thiowugh the watershed, ending with very dirty water in the lake
that demmonstrates a high level of pollution

7. Remediate: Dump the water into a budket and rinse off any
residue, Sprinkle the chooolate, lime, and ofangs mixes in the
same spots, taking additional stegs to prevent water pollution be
fore the nesxt rainfall.

o Use smaller amounts of the Hme and orange mixes to dhow
mire careful use of dhemicals.

o Cover chooolate mix near construction sites with stra
to prevent @in fram washing away epoied soil.

» Use clay to build bamiers around the areas of
manwne, wihich will hold runofl water until it
can e Cleaned

o Cut small pieces of artificial turf and glue
e dovwan Dt weeen the river and the or-
ange and lime mixes on the farm. These turf
pleces represent contour plantings and grass
buffer strips, which help
fiter pesticldes and
fertilizers from agricul-
tural il 1.

A Few Talking Points

= Awalershed is an area of land thal drains waler, sediment, and pollutanis indo 8 common body of waler. For example, ihe
Chesapeakes Bay walershed is thousands of square miles of land and walerways that all evenlually drain nlo the Chesapeake
Bay. A walershed can alse be a very small area ihal drains inlo a local pond of siream.

= Follution on land n the walershed evenlually ends up in the waler. Fenilizer, pesticide, and manure run-olf from fanms and
yards can pul polentally harmiul chemicals and pathogens n rivers and lakes, Incomed dizposal of househald and ndustiial
chemicals can kead 1o deadly chefmecals in walenways. Excess sedimend from constnuclion siles can wash nlo sineams, smolher-
ing fish eggs and the bollom-dwaling bugs fish eal.

= Healihvy walersheds and clean waler are imporiant lo proled the fivers, sWeams, and lakas we e for drinking waler, rece-
atiom, and fishing.




Introduction to the Riparian
Zone



On the Edge

This activity encourages thought and exploration about the unique characteristics of riparian
areas.

Background:

The areas adjacent to rivers and streams are called riparian zones. Riparian zones host
plants and animals adapted to wet conditions, including flooding. Even in arid lands such as
those found in the western United States, riparian zones tend to be green and lush. Riparian
zones are on the edge between streams and drier upland areas. Because of this, they tend
to host a wide variety of plants and animals that come from both ecosystems.

On the Edge

Description: Learners will understand and demonstrate
the features of a riparian zone by examining and
discussing photographs and/or making observations in
the field.

Duration: 5-10 minutes

Setting: Outdoor or indoor

SKkills: Discussing, observing

Objectives: Learners will be able to describe the
unique features of a riparian zone and the way it differs
from upland areas.

Materials:
« one or more photographs of streamside areas (from
your own collection or from the Internet)
« Index cards (optional)

Directions:

1.Show photographs of several different riparian areas. You can print pictures and
laminate them or project them on a screen.

2.Ask them: “Have you ever been to an place like this? If so, what was it like? What did
you do there? How was this area very close to a stream different than the areas further
away from the water?” Discuss answers. You may need to prompt students by asking
what was different about the temperature, the types of plants or animals, smells, sights
and sounds, and how it felt beneath their feet.

3.Explain the unique features of a riparian area and why it is a good place for many types
of plants and animals to make a home.

Extension: Ask students to walk outside toward a stream and to observe and write down
three or more things that are different between the riparian zone along the water’s edge and
the upland area away from the water. Remind them to look, listen, smell, feel, and touch to
explore the differences. Bring students back together to share what they learned.
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Stream Dynamics



Putting on the Brakes

Through the natural processes of erosion and deposition of sediment, rivers take their
shape. This shape is critical in determining the speed of the water. The meandering of a
river slows the water down, and in times of flood, water rises and spreads out along the
floodplain. Plants, roots, and streamside vegetation help to make the stream channel rough
and further slow the flow of water, preventing erosion.

Background:
To assist youth with this unit, it will help to be familiar with several key concepts. Scientists
need a gauge or measuring system to assess the condition of riparian or wetland areas.
Natural resource specialists use an assessment method called “proper functioning
condition” (PFC) to determine the health of a riparian ecosystem. The PFC is a qualitative
method for assessing the condition of riparian-wetland areas, using a consistent approach
for evaluating water, vegetation, and soils. More specifically, scientists investigate:

« Water quality and quantity

« Solil qualities
Plant characteristics
« Stream shape, slope, and speed
Stream erosion and deposition
« Land uses — human, livestock, and wildlife

A riparian area is considered to be in proper functioning condition (healthy) when the water,
vegetation, soils, landforms, and land uses are working together to:
« slow the speed of high, fast-moving water, which helps to reduce erosion;
« rap sediment, keeping it out of the water and adding to the soil in the surrounding
floodplain;
. store flood water and recharge groundwater;
« support root masses that strengthen stream banks;
« Ccreate areas in the water that are calm and deep, providing habitat for fish, waterfowl,
and other aquatic animals; and
« support greater numbers and varieties of plants and animals (biodiversity).

A PFC evaluation assesses whether the physical processes are functioning in a riparian
area to provide services for the community such as a clean, abundant water supply; wildlife
habitat; forage for livestock; and recreational opportunities. A PFC evaluation also takes into
account the particular riparian area’s potential.

14



Putting on the Brakes

Description: Learners will make a shoe-box model of a stream and will devise ways to slow
down water (a marble) in their shoe-box stream to demonstrate the relationship between
water speed and stream shape in the riparian zone. This activity works best if learners can
work in teams of two.

Duration: 45 minutes

Setting: Indoor or outdoor

Skills: Cooperating, describing, designing, calculating,
labeling, constructing with media, recording data, working in
small groups, testing, timing, visualizing

Objectives: Learners will be able to demonstrate how the
shape of a stream affects the velocity of the water.

Materials:

« Shoe box or plastic container with a flat bottom for each team

« Putting on the Brakes handout (next page)

« Ruler (cm)

« Marbles (one for each team)

« Stopwatch (must go to hundredths of a second)

« Paper and pencils with eraser for calculations, or calculator

« Modeling clay to make stream channel [Stick craft supplies to clay to simulate plants,
roots, etc.]

« Scissors

» Books or blocks to raise one end of each shoe box approximately 1 inch high

« Miscellaneous craft materials such as toothpicks, cotton balls and swabs, pipe cleaners,
scraps of cardboard,various types of paper (optional), straws (optional)

Directions:

1.Distribute a box, marble and stopwatch to each set of students and allow them to
calculate the velocity of the marble with no additional materials. This will serve at the
baseline for how fast the marble (water) is able to travel.

2.Distribute craft materials and encourage students to design stream channels that will
slow marbles down—but not let them stop!

3.Have students calculate the velocity of the marble for each trial run. It is fun to run this
activity as a contest, the team with the SLOWEST velocity wins!

4.Discuss with students the importance of curvy stream in slowing down water and
preventing erosion. Refer to the background information for more discussion topics.

WATCH this Activity!

Izaak Walton League staff filmed a training video of this activity to assist educators! Watch
the demonstration by clicking this link www.youtube.com/watch?v=X50dDsaoWbM or
find it on our Creek Freaks website at www.creekfreaks.net.

15
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Putting on the Brakes

In this activity, your team will explore ways in which the flow of water in a stream can be
slowed by the shape of the stream. A marble will represent the water and a shoe box will
represent the channel and banks of your stream. If possible, work in teams of two.

Directions:
1.Construct your stream model by elevating m— i

one end of the box by approximately 1 i -
inch using a wooden block or textbook, as
seen in the diagram at to the right. {
2.Measure and record the inside length of e
the box, as shown. Record your data in = 4
the chart below. If you need more room, — 1
recreate this chart on a separate sheet of
paper.
3.0ne team member will be the timer, who operates the stopwatch, while the other will
release the marble. After counting down “3-2-1-GO,” the timer starts the stopwatch and
the second team member releases the marble from the top of the box. When the marble
reaches the end of the box, the timer should stop the stopwatch and note the number of
seconds in the chart. Calculate the velocity.
4.Your challenge is to slow your marble down by at least half its original speed, using the
materials supplied to create a winding path. Chart your marble’s velocity each time you
test a different idea. Keep track of what you used, keeping in mind that your challenge is

to slow the marble down—not stop it completely.

Trial number

|Materia|s Used None

|Length of box (distance)

|:\lumber of seconds marble took
o roll from one end to the other

(time)

\Velocity of marble

(velocity = distance/time) (this is your
baseline)

In nature, what slows down the water in a stream? List as many ideas as you can think of.
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Adaptations and Suggestions

We are constantly looking for ways to improve our activities. Here are a few suggestions
from educators like you! (And a few cool ideas from us too!)

1. For velocity calculations (Velocity=Distance/Time) take a baseline measurement with no
materials in the box. Once the stream channel is constructed use a string to measure
the curvy path of the stream. This will allow for a more accurate velocity calculation than
using the straight ruler. For younger students or informal classes, use the same size
containers to avoid the need to do velocity calculations—the distance may vary slightly,
but for simplicity sake-- whoever has the slowest marble wins!

2. Try propping the boxes up at different heights and — = "-=‘-‘V
examine the effect on the velocity of the marble. -

3. Save $$$3! Instead of using craft supplies, bring e
students outside and let them create stream channels
using natural materials. Dirt, sticks, leaves, rocks,
grass, and mud make excellent stream construction
materials. Use plastic containers for this activity and
you can simply wash them out and re-use them.
**Helpful hint; Encourage students to not put dirt on
the bottom of the channel as this will stop the marble
before it reaches the end of the container.

4. For a quick visual lesson about why rivers curve,
show students this 3 minute video from Minute Earth.
Great visual explanation reinforces concepts and may
help them design their model in the Putting on the
Brakes Activity. https://lwww.youtube.com/watch?
v=8a3r-cG8Wic

5. Try this great adaptation that NEEF (National Environmental Education Foundation)
thought of! Painted plywood is propped up outside. This allows multiple students to work
on one project, and uses inexpensive outdoor materials.



https://www.youtube.com/watch?v=8a3r-cG8Wic
https://www.youtube.com/watch?v=8a3r-cG8Wic

6. Sometimes the concept behind Putting on the Brakes is a difficult for students to grasp.
Prep them by laying a rope out on the floor in a straight line. Have them walk heel-toe
from one end to the other and time them, using a stopwatch. Next, make the rope very
curvy and repeat the process. The students should observe that they move slower when
the stream is curvy. Tell the students that they represent water droplets and have them
make observations about why they slowed down when moving on a curvy path. You can
also add in obstacles that can represent vegetation, woody debris, and other things that
can make the roughness on the “banks.” Explain to students that this also has a great
contribution to slowing down water.
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The Role of Streamside Solls



The Role of Streamside Soils

Soils are an important component of the riparian zone. Students can look up local soil
surveys and compare results with what they find at a nearby riparian zone or even in their
own schoolyard.

Background:

Because of the presence of water, riparian and other wetland areas have soil properties that
differ from those of upland areas. Soils that are seasonally saturated with water during some
part of the growing season can, when combined with microbial activity, become anaerobic,
which means they lack oxygen. Spots of rusty red or orange in the soil form during
anaerobic conditions. This happens because microbes will take the oxygen molecules from
iron oxides in the soil leaving the iron in solution. When that iron hits an air pocket in the soil,
it drops out of solution as iron oxide — or rust — again, causing the red or orange spots.

In upland areas, most soils are derived from in-place weathering processes. Relatively little
soil material comes from off-site sources. In contrast, riparian-wetland soils are constantly
changing because of the influx of new soils being deposited by storm events and overland
flow. Great variability in soil types can occur over short distances in riparian areas. This
variation in soils has an effect on the water and vegetation, as well as on the processes of
erosion and deposition. The soil along stream banks, in floodplains, and in the substrate
under the channel, acts as a sponge to retain water. This stored water is released over time
as subsurface water or groundwater, extending the availability of water in the watershed for
a longer period during dry seasons or recharging the underground aquifer. Water-restricting
soil types such as clay or hardpans often have impermeable layers that cause standing
water on the surface of wetland areas, such as a marsh or pond.

Vegetative composition of riparian-wetland areas is also strongly influenced by the amount
of moisture and oxygen levels in the soil. For example, the type of riparian-wetland soil, the
amount of soil organic matter, the depth to which the water table will rise, the climate, and
the season and duration of high water will determine the kinds of plants that will grow in
riparian-wetland areas. In this station, learners will experiment with various types of soils,
including sand, clay, and a local soil. Soils they find in the riparian zone during field trips to a
local stream will most likely be different from the soils used in these activities. But these
experiments will help point out the different qualities soils may have depending on their
composition. Learners should realize that although proportions may vary, all soils have the
same components—mineral and organic matter, water, and air.
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Soil Texture Test

Description: Learners will explore basic soil characteristics.

Duration: 20 minutes

Setting: Indoor or outdoor

Skills: Analyzing, describing, observing, predicting, recording

Objectives: Learners will be able to describe basic soil characteristics and explain how to
determine if local soil is more similar to sand or to clay soils.

Materials:
« Enough samples of sand, clay, and a local soil so that each learner is able to use
approximately a tablespoon of each type
« A spray bottle, or a container that has a lid that will drip water, such as a plastic sports
water bottle (1 for every 4-5 learners).
» Copies of the “Texture Test” chart - one for each member of the group

Advance preparation:

Collect the three different soil types. We suggest purchasing sand and potting soil at a home
improvement or garden store, and purchasing craft modeling clay to represent the three
different soil types. You may also collect local soil and see which of the three types (or
combination) your local soil matches most closely.

Directions:
1.Each team member should take a sample of soil about the size of a large marble. Put
the sample on your palm and add a few drops of water.
2.Try to form a ball.
3.Try to make the other shapes listed in the Texture Test chart to determine some of the
characteristics of each soil type.

Notes: Use craft store modeling clay to represent clay
soil for this activity. It will help students get a better idea
of what true clay should feel like.




Soil Percolation Test

Description: Learners will time the flow of water through different soils; measure the
amount of water held in these soils; observe the ability of soils to filter water.

Duration: 40 minutes

Setting: Indoor

Skills: Explanation, measuring, observation, prediction, timing, comparing and contrasting
Objectives: Learners will be able to predict how long it takes for water to percolate through
different soils to recharge groundwater resources in a riparian area and compare percolation
rates among different soils.

Materials (one set needed for each team of students):
« Three clear 2-liter bottles with the bottoms cut off
« Three 500-ml beakers or similar clear containers
« One clear 500-ml measuring container
« Soil samples (sand, clay, potting soil, and a local
soil) PLEASE SEE NOTES SECTION for more
information

- Extra container of sand

« 3 pieces of window screen or other fine mesh cut
into circles, each approx. 10 cm in diameter

« Duct tape

- Water

« Stopwatch

« One color of food dye

« Copies of the “Percolation Test” chart - one for
each student

Advance Preparation:
« Ask students to bring in clean, 2-literplastic bottles.
Each team will need 3 bottles.
« Cut the bottoms off the plastic bottles.
« Collect soil samples.
« Collect and cut pieces of window screen into circles
approx. 10 cm in diameter.

Directions:

1.Hold each of the soda bottles upside down and tape a circle of screen around each
bottle neck so the screen completely covers the opening. (See photo)

2.Pour % cup of sand into each bottle. The sand will keep the screen from becoming
clogged.

3.Balance each bottle, mesh side down, in a measuring cup, beaker, or clear container.

4.Pour 2 cups of soil into the bottle over the sand, using a different type of soil in each
bottle (Potting soil, sand, clay, and local soil (optional)).
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5.Fill a measuring up or other clear container with 2 cups of water. Add 2 drops of food
dye. Notice what the water looks like at this time.

6.Predict what will happen when you pour the water onto each type of soil. Using the
Percolation Test chart, write down your predictions and explain them.

7.Now get ready to take notes about what happens when water percolates through the
soil. Pour the water onto the soil and begin timing. As you pour the water, use the
guestions in the unshaded areas of the chart to help you record your observations. (Be
sure to pour slowly?!)

8.0nce the water has stopped dripping from the bottom of the bottle, remove the soil
bottle and hold up the beaker (or measuring cup) of water that has passed through the
soil. How does the water look?

9.Pour the water back into the original container. How much water did you start with? How
much water is missing? Enter your data in the chart.

10.REPEAT STEPS 5 THROUGH 9 FOR EACH SOIL BOTTLE.

Discussion Questions:

1.Which of the soil types allowed water to move through most quickly—sand, clay, or local
soil? How did you decide?

2.Which of the soil types absorbed the most water—sand, clay, or local soil? How could
you tell?

3.Which soil type absorbed the most food dye? Which soil type might filter more pollutants
in the GREEN Zone? Explain your answer.

4.Predict what would happen to an aquifer after a flood in the GREEN Zone if the soll is:
a) sand; or b) clay. What would happen if the soil included a mixture of sand, clay, and
decayed plant material, which is good at absorbing water?

5.Animals and people can compact (squeeze or press down) the soil in a riparian zone. If
you compacted the soils before performing the percolation tests, do you think your
actions would change the results? Why or why not? How might compacted soils affect
water movement and plants in the GREEN Zone?

Notes: Using three “control” soils will help students compare their local soil to one of the
three soil types. We generally use play sand, purchased at a hardware store, potting soil,
and plain clay cat litter ground up in a blender. We have tried many different methods to
represent clay for this activity and have found that the ground up cat litter visually behaves
the most like the clay soil we are trying to represent. Once students are able to see how
these three soil types behave, they can compare their local soil to one of the three, or a
mixture. Window screen pieces should be placed around the opening of the bottle and
taped in place. Make sure the window screen is secure before starting the activity.

WATCH this Activity!

lzaak Walton League staff filmed a training video of this activity to assist educators! Watch
the demonstration by clicking this link www.youtube.com/watch?v=h3s LNla al or find it
on our Creek Freaks website at www.creekfreaks.net.
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Unit 2, Station 2, Activity 2 — Texture Test

The Scoop on Soil -Texture Test

Sand

Clay

Local Soil

Can you form a ball?

Can you form a ball and then roll the ball into a snake?

Can you form a ring with the snake shape you made?

Does your sample feel gritty or sandy?

Does your sample feel smooth, like flour?

Does the sample feel neither gritty nor smooth?

What color is the sail?

LInit 2, Station 2, Activity 3 — Percolation Test

{(Note: Your prediction should go in shaded areas; your observations go in unshaded sections. Use the right-

hand column to explain your predictions and observations.)

Prediction/Observation Sand Clay

Local Soil

Explanation

Will the water run out through the
bottom of the bottle? Yes/No

The water ran out of the bottom of the
bottle. Yes/No

Howr much water will run ouwt?

How many mL of water percolated
through?

How many seconds will it take for the
water to pass through the soil?

The time it took for the water to pass
through the soil was...

What will the water look like when

it comes through? Clear, murky, very
dirty, etc.

The water was...
{Describe its appearance.)

Will the water still have food dye in it?
Yes/MNo

It looks like the water had...(same
amount of dye, less dye, no dye)

Will the soil look different where the
water has gone? Yes/No

The soil looked.. (SameDifferent)

Reprinted with permussion from "Holding onto the Green Zone "
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The Role of Streamside Plants



Filter Plants

Plants in the riparian zone have the ability to take up and use nutrients in the water.
Nutrients are essential to plant life, but they can be harmful in excess. This can lead to algae
blooms, decreased oxygen levels, and poor light penetration.

Background

Riparian vegetation maintains or improves the quality of water in a stream by trapping
sediment and other pollutants from runoff and keeping them out of the stream. Plants play
critical roles in the ability of the riparian area to function properly. Each stream or river bank
must develop and maintain adequate numbers and varieties of these plant species to
create, over time, a balance between the eroding and rebuilding forces of water. In some
cases, anchored logs or rocks will perform this function. When the erosion and deposition
forces are out of balance, sediments and soils will accumulate in the stream channel,
degrading the quality of water, harming fish and other aquatic organisms, and clogging
waterways. Through complex microbial processes, plants can also break down, remove,
and assimilate a variety of chemical pollutants that are present in the soils and subsurface
water of riparian areas, keeping many of these harmful substances out of rivers and
streams.

Filter Plants

Description: Learners will demonstrate that plants can filter some pollutants from a riparian
area.

Duration: 5-10 minute set-up one day; next day 20 minutes

Setting: Outdoor or indoor

Skills: Comparing, discussing, observing, predicting, recording

Objectives: Learners will be able to describe one way that riparian vegetation can remove
pollutants from water and will be able to suggest one reason why the capability of the
GREEN Zone to absorb contaminants is limited.

Materials:
« 2 fresh celery bunches
2 plastic water cups
« Masking tape
« Red food coloring
« White vinegar
« 2 measuring cups
« Paring knife or plastic knife
« Ruler (cm)
« Paper towel
» Piece of notebook paper for each team
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Advance Preparation:
« Buy red food coloring and white vinegar.
« Set this up 4-24 hours before running the activity or have students set it up one day and
complete it the next day.
» Be sure to cut the bottom of the celery immediately before placing into cups, if the celery
is cut from the base too long before you start the experiment the dye does not travel up
the stalk.

Directions:
1.Rinse off the celery and trim the bottom end off each stalk. No stalk should be longer
than 25 cm.
2.Use masking tape to label the cups “A” and “B.”
3.In cup A put: % cup water, 3-4 drops red food coloring, and % cup vinegar. Add a
trimmed celery stalk.
4.1n cup B put: 1 cup water, 3-4 drops red food coloring, and a trimmed celery stalk.
5.Let the cups sit for at least 4 hours—overnight, if possible.
6.What do you think will happen to the celery’s color, taste, smell, and texture? Will results
in the two cups differ? Write down your predictions.
7.0nce the celery has soaked for at least 4 hours, begin your observations, starting with
cup B. First, make a chart like the one below in your notes.
a.Remove the celery from cup B and dry it with a paper towel. This will be Celery B.
b.Place the stalk lengthwise on a piece of notebook paper, lining up the bottom end of
the stalk with the bottom of the paper. Use the ruler to measure along the celery
stalk, making a mark on the paper next to the stalk at every 1 cm.
c.Beginning at the bottom end, slice the celery stalk at every 1 cm mark until the red
color is no longer visible in the stalk. Mark this spot on the paper. Measure the
distance from the bottom of the paper to the spot. This is how far the color traveled.
Record the distance in your chart.
d.Have one volunteer from your team smell the celery. (Optionally students may also
taste it where there is no red color in the stalk.) Take note of the celery stalk’s
texture. Record these observations in your chart.

|Filter Plants - Observations Celery A Celery B

|How far up the stalk did the color travel?

|How far does the celery smell?

[How does the celery taste? (optional)

\What is the texture of the celery stalk? (firm, crisp, limp, etc)

8.Repeat steps a-d for the celery in cup A, which will be known as Celery A.
9.Discuss the following questions with your group: In the activity, what does the red food
coloring represent? What does the vinegar represent? What happened to the food
coloring in each stalk? What happened to the vinegar in Celery A? How can you tell?
Compare Celery A and Celery B. How are they alike and how are they different?
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10. Summarize what you've observed using the following questions.
a.ls clear water always clean or unpolluted? Explain your answer.
b.How can the presence of vegetation in a riparian zone affect the quality of drinking
water in a community?

c.Riparian vegetation can remove some, but not all, pollutants. List ways your
community might prevent pollution in riparian zones before they become
contaminated. Share your list with your group.

Notes: You may choose to cut one piece of the celery vertically down its length. This will
also show how far the dye has traveled up the stalk.

The following can help with answering the discussion questions used in the activity.

What does the red food coloring represent? Pollution — especially excess nutrients,
sediments and other pollutants that end up in the water that runs over the land and into
streams.

What does the vinegar represent? Toxic pollution.

What happened to the food coloring in each stalk? It was taken up by the celery, which is
what plants along streams do with pollution.

What happened to the vinegar? It was also taken up by the celery.

Compare Celery A and B. How are they alike and how are they different? Celery A and B
both have red food coloring that has traveled up the stalk. Celery A (with vinegar) also has
vinegar that has travelled up the stalk, making the celery sour. Celery A may not allow the
food coloring to travel up as high and may also be wilted compared to Celery B. This
happens because the acid in the vinegar is breaking down the cell walls in the celery. This
helps show that when plants are forced to take up too much pollution, they can suffer and
not be as healthy. These less healthy plants are not able to protect the stream water as
well as healthier plants that are only filtering a moderate amount of pollution.

Is clear water always clean or unpolluted? No. Some pollution doesn’t have a color, so you
can't tell if water is clean by just looking at it. Also, natural stream water may not be clear
and clean looking because there is life growing in it — plants, animals, algae. Sometimes
clear water can mean that toxic pollution killed all life in a stream and that is why it is so
Clear.

How can the presence of vegetation in a riparian zone affect the quality of drinking water in
a community? Vegetation in the riparian zone filters pollutants from the water and can help
improve the quality of drinking water.
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Riparian vegetation can remove some, but not all pollutants. List ways your community might
prevent pollution in riparian zones before they become contaminated. There are many ways to
reduce pollution. Some examples include: reduce the amount of pesticides and fertilizers on
farmland and lawns; pick up after pets; reduce the amount of hard surfaces like roads and
roofs in a community; reduce the amount of lawn and replace it with native shrubs, grasses
and trees that better soak up water and absorb pollutants before they get to the stream; drive
less often; maintain cars properly to avoid oil and transmission fluid leaks; properly dispose of
toxic household chemicals; etc.

WATCH this Activity!

Izaak Walton League staff filmed a training video of this activity to assist educators! Watch the
demonstration by clicking this link www.youtube.com/watch?v=-1luSc16Ffg or find it on our
Creek Freaks website at www.creekfreaks.net.
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Erosion in the Zone

Erosion along streams riverbanks can be a major problem for the health of streams and the
organisms that use them. Eroding stream banks are unstable and result in the destruction of
streamside habitat. The sediment eroding from the banks can affect organisms such as fish
living in the stream. In sediment choked waters, fish have trouble breathing through their
gills and seeing their food. Sediment can also coat the bottom of streams, destroying
spawning habitat for species like salmon and decreasing habitat for macroinvertebrates, on
which fish feed. Healthy riparian zones are able to prevent erosion by holding onto soil with
plant roots from streamside vegetation.

Background

Land uses in the riparian zone by wildlife, livestock, and people can have profound effects
on the ability of the riparian area to function properly. Among the major human land use
activities that cause disturbance, like erosion, in riparian areas are:

« Agriculture—vegetative clearing, in-
stream modifications, soil exposure and
compaction, irrigation and drainage,
sediment and contaminants

» Forestry—removal of trees,
transportation of products, site
preparation

» Domestic livestock grazing—Iloss of
vegetative cover, physical impacts from
livestock

« Mining—vegetative clearing, soll
disturbance, altered hydrology,
contaminants, spoils deposition

« Recreation—vegetative clearing,
physical impacts from facilities,
equipment, and people

« Urbanization—altered hydrology,
altered channels, sedimentation and
contaminants, road construction,
surface runoff, wastewater disposal

« Dams—altered hydrology, altered
channels
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Erosion in the Zone

Description: Learners will compare and contrast the effects of rainfall on bare soil and on
land protected by vegetation.

Duration: 30 minutes (Some preparation time may be needed several weeks in advance.)
Skills: Modeling, measuring, recording, calculating, observing, describing, discussing,
comparing and contrasting

Setting: Indoor

Objectives: Learners will be able to define the term “sediment” and explain how plants can
capture sediment, improving the quality of water in a stream.

Materials:
« Two large plastic trays (such as Kkitty litter boxes)
« A portable hand drill with 3/8" drill bit
« A watering can with sieve-style head
« Potting Soll
« Rapid-growth grass seed, OR piece of sod from a garden shop, OR grass dug from a
lawn
« Two coffee filters
« Two fine strainers
« Two large empty coffee cans
« Duct tape
« Two plastic cups-cut in half
« Wooden blocks to support the trays (2x4 will work)
- Water

Advance preparation: If you choose to plant grass seed in one of the trays, you should do
so several weeks in advance. Otherwise, prepare trays in advance with soil and sod, and
assemble other materials needed.

Directions:

1.Drill a small hole at the end of each tray at the center just above a line ~ 1 inch up from
the bottom.

2.Cut a plastic cup in half and duct tape it just below the drilled hold on the outside of the
tray. This will serve as a funnel during the experiment (See photo)

3.Fill one tray with potting soil up to the bottom of the drilled hole.

4.For the second tray, cut or dig up a piece of sod/grass to fill the container. The bottom
top of the soil should come to just below the drilled hole. If the sod is too shallow, fill in
soil below the sod to reach the appropriate level. Alternately, fill up to the drilled hole
with potting soil and then spread evenly a thin layer of rapid-growth grass seed over the
entire area. Gently press the seed into the soil; then place the seeded tray on a sunny
windowsill. Using the watering can, gently water the grass seed daily. When the grass is
firmly rooted, you are ready to conduct the experiment.
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5.Place both trays side-by-side on a table with the ends with the holes lined up near the
table edge. Place a wooden block under each tray at the end opposite the one with the
hole. This should prop up the tray enough to create and angle that will allow the water to
flow out the hole in the tray.

6.Place a bench (or buckets) at the end of the table to serve as a platform for two coffee
cans, which will serve as water catchments for water draining from the two trays. (See
Photo)

7.Rest a strainer on top of each coffee can and place 1 coffee filter in each strainer. This
will help you assess the amount of sediment being washed off your two different
experiments.

8.Using the watering can, gently pour about 500ml of water over the tray containing just
the soil. When the water stops draining through the coffee filter, scrape the soil from the
filter into the measuring cup. Measure the amount of soil that was lost due to runoff.
(You may need to use more water (1500-2000ml), depending on how dry your soil is.)
You may find that the dirt cogs the hole when you pour in the water- be prepared to
periodically clear it out.

9.Next, pour the same quantity of water over the tray with grass. Measure the amount of
soil runoff from this tray and record these results. Compare results from the two trays.
Which one lost more soil?

10.As a group, discuss how rivers and other bodies of water can be affected by surrounding

areas with and without plant cover.

Notes: You may not need a measuring cup to determine the amount of dirt that was washed
off. You can see which tray had more dirt runoff by looking at the filters. However, if you
want to be more scientific with the experiment, you can certainly measure the dirt.

WATCH this Activity!

Izaak Walton League staff filmed a training video of this activity to assist educators! Watch
the demonstration by clicking this link www.youtube.com/watch?v=eTrvrZ9Ylok or find it
on our Creek Freaks website at www.creekfreaks.net. 32
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Let It Rain

(Environmental Education version of freeze tag)

Suggested Use:

This activity can be used on its own, or paired with lessons from the Creek Freaks
Curriculum downloadable at www.creekfreaks.net. Use with Filter Plants activity, Erosion
in the Zone, or in conjunction with stream monitoring activities to explain how plants in the
riparian zone filter pollutants out of rain runoff before that water gets to the stream. This is

also an excellent activity to pair with a planting project.

Duration: 20-30 minutes

Objective: Through this running game students will learn about how riparian buffers (trees,
shrubs and native grasses growing along the stream bank) work, and the importance of
restoring them to protect and improve water quality.

Materials: Tape, rope, or cones should designate two safe lines on the ground opposite
each other about 30-40 feet (shorter or longer depending on how active the students are

and space available)

Volunteer

Students (pollutants)
® © ® 0
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Directions:

1.Line all of the students up behind one of the safe lines, next to each other facing the
other safe line (they will be running back and forth). Also define the boundaries on either
side so students don’t run out-of-bounds to avoid being tagged

2.Talk to the students about riparian buffer functions (food, filter, flood control, habitat).
Refer to Background section for information to share with students. Explain to them
that they are now going to experience how the riparian buffer works as a filter.

3.Ask for one volunteer.

4.Explain to the students remaining behind the safe line that they are now pollutants such
as sediment, nutrients, and toxins. Depending upon time available, you can use this as
an opportunity to review types of pollution by having them choose what types of
pollution they want to be. Ask them where these things go when it rains. (Downhill, into
the stream).

5.Tell everyone that your volunteer is actually a local Izaak Walton League volunteer and
is embarking on a stream-side buffer planting project.

6.When the “volunteer” says “Let it Rain”, all of the sediment, nutrients, and toxins must
run to the other side of the playing field. They are safe when they cross over the safe
line. Remind them that they cannot go outside of the boundaries to the left and right of
the playing field (imagine the boundaries are a box). While running, the “volunteer” tries
to tag as many people as s/he can. If someone is tagged they must stop and remain
where they are.
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7. After the first round, explain to all of the students that those who were tagged and
remain in the field are now streamside plants and trees. Ask the students if plants and
trees can move, explain that because of their roots, they must remain where they are.

Tﬂgged:
Plants/treas .
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8.In the second round, and thereafter, when the “volunteer” says “Let it Rain” s/he can
continue to run and tag the other players as they run to the other base line. The
plants/trees cannot move their feet, but they can help the volunteer by tagging anything
that gets close enough to them for them to reach with arms outstretched. This helps to
demonstrate that the plants/trees help to trap things such as sediment, nutrients, and
toxics, thus keeping them from running off into the waterways.

e °
®
°

9. Anyone tagged on the second round stops where they are tagged and becomes a

plant/tree.
10.Continue going back and forth until only 1 piece of run-off remains.
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11.This remaining person now becomes the volunteer. Ask the original volunteer if it was
hard restoring the riparian buffer by him/herself (they should say it was a bit tiring). Ask
them if they think it would have been easier if they had had some help from their friends
and other volunteers.

12.Let the new volunteer choose 2 other volunteers to help him/her. Play again with all 3
volunteers being able to run and tag.
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13.Discuss observation with students. Students should observe that starting with 3
volunteers reduces the amount of time and effort needed to reduce the pollutants.
14.1f time permits, and depending on the number of students, try again with 5 volunteers.
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Background:

Riparian vegetation protects water quality, for example, by serving as a buffer.

Plants trap some of the sediments and other pollutants that are in runoff and keep them out
of the stream. Healthy riparian soils that are filled with plant roots and enriched with humus
absorb and store moisture. Plants stabilize stream banks and improve stream habitat for fish
and other water creatures. Grasses, shrubs, trees, and other plants provide food and cover
for domestic animals and wildlife.

Follow up Question:
Ask the students why stream buffer/riparian zone protection and restoration are important.

Don’t Forget:

This game also encourages students to take action in restoration and planting projects...
give them direction on how they can help, what they can do...call their local Izaak Walton
League chapter and see if there are any projects they can help volunteer with, etc.
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SUGGESTED YOUTH ACTIVITY LESSON PLAM

CATEGORY: WATERS

CAN YOU SEE WATER POLLUTION?

Learning Objectives

To learn about water pollution and how to detect it

Materials

Five clear glasses, sample of stream water (taken within 24 hours of the acrivity), isopropyl {rubbing)
alcohol, food coloring, tap water (preferably from a municipal system), bottled spring water, tape/labels
and a permanent marker (to label glasses with water samples), paper (either pads of paper, a sheet of
paper on a clipboard, or note cards), and pens/pencils.

Activity Description

Before this acrivity begins, prepare five glasses with water samples. Label each glass with a capital letter
and fill the glasses with the following samples:

= (Glass A: Tap water

= Glass B: Bortled spring water

= Glass C: Tap water with a few drops of food coloring (enough to distincely color the water)
= Glass D: Tap water with a capful of rubbing alcohol

» (Glass E: Stream water

Ask the children to look at the glasses and decide which ones coneain polluted water. Depending on the
number of parricipants, you can have the children work in teams of 5 to 6 (which means you will need
one set of samples for each group) or this can be done as a demonstration for the entire group. Tell the
children that they should use their senses of smell and sight to judge the water quality.

Caution: Tell them not to taste any of the samples (they could gee sick).

Have the children record their observations about each glass of water. Ask them to write down why they
believe cerrain glasses of water are polluted and others are not. Then discuss the answers.

Discussion Questions

Which water samples do you think are polluted and why?
Answer(s): Responses will vary.
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Is using sight and smell the best way to determine if water is polluted?
Answer(s): No. Although smell and sight give you clues about potential pollution problems, they don’t
provide all the answers — and can even be misleading.

That's wiry the [zaak Walion League developed the Save Owr Streams program and Creek Freaks projece
for kids — to test water quality wsing science.

For example, fimding owt which inseces and other underwater creatures can survive m the warer will tell
you a lot about the water qualiry. The water is not “polluted” because it has bugs in it. Some msects can
only live in clean water! An vunuswal color may or meay not mean there's a problem — perhaps an odd-
colored soil washed into the water char day. You can use simple tools 10 measwre chemicals and oxygen in
the water to fmd owut if the water is healthy for fish and wildlife — and you!

Before vou jump into a creek, you can use your sense of sight and smell to look for clues o water
pollugion. If you do fmd a stream with an wnuswal color or a bad smell, tell an adult abowe it and ask
them to call the couney or ciry authorities to check it out — it could be a sign of pollugion and mey not be
safe wr play in. But wo be sure about the qualiey of vour water, you need o use scientific experiments, like

the ones in League programs.

Following are specific talking points for each of the five samples.

Glass A: Tap water can be considered “polluted”™ because it contains chlorine, which is added o
tap water in most pares of the country to make it safe to drink. Although chlorine is needed o
kill bacteria in the water that could make you sick, chlorine is extremely toxic to fish and other
aquatic life — if a pipe leaked chlorinated tap water into a stream, the chlorine would kill many
of the fish and other aquaric animals living there.

Glass B: Some companies get their bottled water directly from mountain springs that are

generally free from pollution — ar lease as far as fish and wildlife are concerned. However, these
companies do not have to test spring water to make sure it is safe for drinking, so it may be safe
for fish but not for you!

Many bottled water companies are now selling treated tap water — and even untreated wap
water — in plastic boetles. If this tap water contains chlorine, it would be considered *polluted”
for wildlife.

Glass C: Tap water with food coloring may “look™ polluted because it has an odd color, but
unusual colors are not always a sign of pollution problems. The color could be caused by dire
that washed into the stream — or by chemicals dumped there. The only way to know is to est
the water,

Glass D: Tap water with rubbing alcohol looks clean but smells terrible. It obviously is polluted,
even though it looks perfectly clear. Smells like this could be caused by sewage, chemicals, or
natural gases. However, this is just a first clue in inding out whether the water is polluted.

Glass E: Stream water should look a little dirty and have plenty of life in it — plants, insects,
other aquatic animals. If the water is very muddy or dark, it probably has too much dire {also



SUGGESTED YOUTH ACTIVITY LESS0OH PLAN

called sediment) for fish and other aquatic animals to survive. This sediment can clog fish gills,
smother fish eggs, and block the sunlight thar water plants need to grow.

What did you learn about detecting water pollution? Name some types of pollution that
could harm your stream.
Answer(s): Just because water looks clean does not mean thae it is clean and healdhy — and juse
because water has dirt or bugs does not mean it is pollused.

There are vwo basic eypes of pollucion. The firse kind of pollueion comes from factories or mdustrial
plames. This is usually easy to fmd and fix. The second kind comes from many sources and can be hard o

ideneify, such as oil leaking from cars, dire that washes aweay from conseruceion sites, trash, and per waste.

Some of these we can see (like an oil slick on the water or a plastic bottle floating dounstream) and some
we cam't see (such as chemicals chat wash into the stream from someone's laun).

How do these pollutants get in the water?
Answer(s): Pollutants get into water by accidensal spills, illegal dumping, or vamfall runoff theat
colleces pollucanies from the v and grovnd surfaces such as sereets or famm fields and carvies them into
local waters.

Are any of these pollutants in your (this) stream? Can you guess which of these might be
a threat to the stream?

Answer(s): Responses will vary.
Estimated Time

15 to 30 minutes. Preparation time may vary, but allow for another 30 minutes to gather macerials and
organize samples.

Ages
Recommended for ages 5 o 8.

No adjustments needed for ages 9 to 11, although you can discuss potential pollutants and their impact
in more detail.

For vouth @ to 11 and older, you can introduce the terms *point source pollution” for pollution from
factories and “non-point source pollution™ for pollution from farms, yards, and streets.
Credits

Adapted from "Measuring Stream Health Activities” from the Hands On Save Owr Streams — The Save
Chir Sereams Teacher's Manual, by the Izaak Walton League of America, 1994.
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Critter Cubes

Macroinvertebrates, commonly defined as aquatic insects and crustaceans are indicators of
water quality. Macroinvertebrates have different sensitivity to pollution and therefore can
indicate good or poor water quality. By sampling them, scientists are able to determine the
“health” of a stream. The macroinvertebrates live in the same place in a stream for a few
months, and can therefore give an accurate picture of the water quality over a longer period
of time, compared to a chemical test which simply gives a snapshot of the water quality at
the moment you took the sample.

Background:

Riparian specialists use a variety of methods to test the quality of surface water in a riparian
area, including water clarity testing, chemical testing, and biological testing. Biological
testing usually involves a macroinvertebrate survey. Some macroinvertebrates (water
insects, worms, clams, crayfish, and snails) are more sensitive to water pollutants than
others. Finding a number of the sensitive organisms in field-testing would indicate that the
local aquatic ecosystem is healthy and, therefore, the riparian zone is functioning well.
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Critter Cubes

The object of the Critter Cube Count is to determine a water quality score for an imaginary
stream. This version, modified from the GREEN Zone guide, uses the same water quality
rating system as the Izaak Walton League’s Save Our Streams biological monitoring
method. The Save Our Streams monitoring method allows students to determine the water
quality of a local stream using macroinvertebrates (insects and crustaceans that live under
the water). To actually use this method, you would go to a stream, collect macroinvetebrates
in a net, and then identify them. You would record the types of critters found. The results
can help you predict if your stream is healthy or polluted. This game simulates the process
of identifying and recording the macroinvertebrates caught in the net. Each pair of students
will get a set of 9 critter cubes in a bucket or other small container. Students shake up the
bucket and dump it onto a table or the floor. The pictures on the cubes that face up, simulate
the bugs found that would be found in their net if they had collected the critters from a
stream. Students identify the critters using the identification key and record what they found
on the tally form. They then use the tally form to calculate the numeric and descriptive water
quality rating. Students can play the game several times to see the different water quality
ratings that can occur depending upon the pollution tolerance and diversity of the critters in
their sample.

Description: Learners will determine a water quality score for an imaginary stream by
counting macroinvertebrates in a cube game. This activity gives learners a chance to
practice gathering and using information to make judgments about the quality of water.
Duration: 15-30 minutes

Skills: Calculating, describing, identifying, interpreting, recording

Objectives: Learners will be able to use macroinvertebrate data to evaluate stream health.

Materials:
« Critter Key- 1 copy per student/group
« Key to Stream Macroinvertebrates- 1 copy per student
« Nine critter cubes (see instructions in “Advance preparation”)
« An ice cream bucket or similar container (to shake up cubes-think Yahtzee)
« Aclear, flat surface like a card table or a clear area on the floor
« Scissors and tape or glue
« Pencils for data forms

Advance preparation:

» Make copies of the Critter Key (below) and Key to Stream Macroinvertebrates for each
team/student

« Make, or have students make, the critter cubes. Use 9 wooden blocks, 1in square. (Can
be ordered from www.craftparts.com) Make copies of the Critter Cube templates below.
You can have students make sets that vary in their pollution sensitivities by using the
three different sets provide. Cut out each of the T shaped templates and tape or glue
them around the wooden cube.
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Critter Key

Kids Can Help Save Our Streams!

Save Our Streams volunteers test water quality by identifying macroinvertebrates living in
the water. Stream-bottom macroinvertebrates — including aquatic insects (such as
dragonfly and damselfly larvae) and crustaceans (such as crayfish, snails, and clams) — are
good indicators of water quality because they live in the same area of a stream most of their
lives and differ in their sensitivity to pollution. Which macroinvertebrates you find — or don’t
find — in a stream indicates the pollution level of the water. Biological monitoring is a quick,
inexpensive, accurate way to find out if your water quality is good or poor, and it gives
volunteers a baseline for tracking changes in stream health.

CRITTER KEY
Roll the dice and place a check mark next to each type of critter you find.

Sensitive Less Sensitive Tolerant
____ Caddisflies (exceptnet | __ Dobsonflies ____Aquatic worms
spinners) ____ Fishflies ____ Black flies
____ Mayflies _____Common net spinning | ___ Midge flies
____ Stoneflies Caddisflies ___ Leeches
____ Watersnipe flies ____ Crane flies ____Lunged snails and orb
____ Riffle Beetles ____ Damselflies shails
____ Water pennies ____ Dragonflies
___ Gilled snails ___Alderflies
____ Crayfish
____Scuds
____Agquatic sowbugs
____ Clams
____ Mussels
_ #ofVsmultipiedby3=__ |  #of vsmultipiedby2=__ |  #ofv/smultipiedbyl=__

Add the three totals from each column for your stream’s index value.
Total index value =

What’s the water quality in YOUR stream?
Excellent ( > 22) Good (17-22) Fair (11-16) Poor (< 11)

Visit www.iwla.org/sos for more information on what you can do to protect streams in your
neighborhood!
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Critter Cubes Set 1

Fair/Good: This set of Critter Cubes generally gets a Fair to Good water quality score. Use
this to represent an average stream.

Directions: Cut out the T shaped blocks and tape or glue them around a 1x1 inch wooden
block. Print this out on colored paper to make sure this set of 9 cubes stays together.
Wooden blocks can be ordered at www.craftparts.com.
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Critter Cubes Set 1 (Fair/Good) Continued...
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Critter Cubes Set 2

Good/Excellent: This set of Critter Cubes generally gets a Good to Excellent water quality
score. Use this to represent a stream with very good water quality.

Directions: Cut out the T shaped blocks and tape or glue them around a 1x1 inch wooden
block. Print this out on colored paper to make sure this set of 9 cubes stays together.

Wooden blocks can be ordered at www.craftparts.com.
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Critter Cubes Set 2 (Good/Excellent) Continued...
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Critter Cubes Set 3

Poor/Fair: This set of Critter Cubes generally gets a Poor to Fair water quality score. Use
this to represent a stream with poor water quality due to pollution.

Directions: Cut out the T shaped blocks and tape or glue them around a 1x1 inch wooden

block. Print this out on colored paper to make sure this set of 9 cubes stays together.
Wooden blocks can be ordered at www.craftparts.com.
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Critter Cubes Set 3 (Poor/Fair) Continued...
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Extension Activity

Stream Creature Construction:

Students are able dress a classmate (or teacher!) up as a macroinvertebrate. They use
everyday materials to give their classmate adaptations to catch food, move around on the
stream bottom, camouflage or protect themselves, lay eggs, and keep from getting washed
away. Alternately, students can create a macroinvertebrate from a toilet paper, or paper
towel roll and add craft supplies to give it adaptations. See instructional material in the
following pages.
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Youth Activity

STREAM CREATURE CONSTRUCTION

A “macroinvertebrate” is an animal with no backbone that you can see without using
a microscope. Stream-bottom macroinvertebrates — including aquatic insects (such as
dragonfly and damselfly larvae) and crustaceans (such as crayfish, snails, and clams)

— are good indicators of water quality bocause they live in the same area of a stream
most of their lives and differ in their sensitivity to pollution. Which macroinvertebrates
you find — or don't find — in a stream indicates the pollution lovel of the wateor.

Riffle Beetle
Larva How do these creatures survive and stay in one place when swift-flowing water is

maoving all around them? That's what the children will find out.

LE'ar"i“g l:lbje-{:ti‘l,l'es, each team to oame thew cerature and explacn s
Tol hooer =t botrom maceoimrestebeates Mum—ﬂhﬂ-ﬂaﬂﬂlﬂﬂlﬂwﬂmmﬂ
groups, vou could consider having a cricter “fash-
Materials iom show,” with the childsen valking down a

Craft matesials and tools for making stream coma- preeend runwmy to show off their designs.
tures. Bor example: Construction paper, tape, yarn,
seissors, pipe cleaness, balloons, strawes, coapons, egg
cartons, cardboard tubes.

Activity Description
Osganize the youth into teams of theee ox
moee and ask a member of each team to volan-
teer to be a stream ceearure. (Alemenarively,
each team can decide togethes who should be
the 'ﬂtm."}ﬁ:krh::u:nft]mmm:mhﬂ
to make the volunteer into a critter thae can do
B Cawch food.

B hiowe around on the steeam
bottoo.

B Camouflags or protect itsalf.

B Layeggs.

B Keep from getting washed away.

Howr the fun begins! Teams should
use the materials at hand to create and
attach body pases and construct theie critters.
FProvide a time limir for the construetion phase,
mliminmtulﬂnulﬂlh:tumueﬂun:,u.:k

ILLUST RETHONS &Y PETER GRCESHALGER
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Het-winged Midge Whirligig Het-lspinning Black Fly Water Penny

Larvae Beetle Larva Caddisfly Larva Larva

Fou can then showr the pouth a feer examples of DptiﬂnS:Dc-pmdiﬂguﬂﬂnkmmd:ﬂﬂmq
intesesting steeam adapeations from sousces such as want to dfess up A5 & strenm crittes, 5o be prepased

I LA The Guide to Aguatic Insects dnd Crustacedns with extra materials and time. To limit materials %.

ot Fond Life, A Golden Guide. Examples might include  needed, you can have each child construct just one .‘-ﬁ

B Caddisfly larvae, which live in little houses ~ P097 part of his oe hee choice or you can assiga —

mﬂtnf:mﬂ,pﬂ:hlu,mﬂﬁ_ﬂfwmjﬁdt hﬂ-a??litl{ﬂmhuﬂpuuﬂ:‘thﬂpucm“iutd: §

f:nm'ﬁ.i]:.l.ﬂﬂ.nﬂh:—:pﬂﬂ.ntm:. #

B Metspinning caddisfly laswne, which consteuct —
nndessater vrebs to catch theis food. o

Black fiy lasvas, which artach to rocks and

|
sticks using little suckess on their abdomens
theeads that come out from tips of these abdo-
fmens.
B Water penay beetles, which have flat bodies
/ thae allowr them to move around on rocks

writhout vrashing amray.

RELATED SOURCES
A Volunteer Monitor’s Field Guide to Aquatic
Macroimvertebrates Field Charts, by the lzaak
‘Walton League of America, 2002,

\ Pond Life {4 Golden Guide), by George Reid,
5t Martins Press, 2001,
The Guide to Aguatic Insects and Crustoceans,
by the lzaak Walton League of America, Stack-
pole Books, 2006.




food vnder wares”) You can also hawe the childeen
construct mintrmacrommvertebrates — small esitters

rL..l.tt]hErnm showr and shase

Discussion Questions

If you have a guide and the children were able
to look through it, ask: Did the creature that you
invented look ke any aguatic creature that you
saw in a book? If so, which one(s)?

Answoer(s): Will wiry depending on what aquatic
oredtures dre invented. Disouss not just the dppednines of
that are similar to ideds the youth had (mech as different
apdys b0 oling to rocks in the angter).

Want more great youth
activities like this one?
Check out the IWLA
Engaging Youth in

the Outdoors manual!

Point to the pictures of some aquatic creatures
and ask: How is this creature adapted to its
aquatic hifestyle?

Answoer(s): WAL sary and mighs include-

B Long Leps cosered with hairs thas srap air bubbles
and enable awater striders to float on top
af the apaeer.

B Bifocal eves for sehirlipig beetles, so they con lock
dbove and below the apater's surfios.
bk muinumer insacts,

B Camouflaged houses made by caddisfly lareae.

B Extendable mowthpares that dragonfly Llamse nse 1o
snag their insect prey.

Estimated Time

30 minates.

Ages

Recommended for ages 5 to 8. BEqually applicable
for ages 9 to 11 In addition, writh this age group
vou can spand mose time locking at illuseeations of
streambottom macsoimvertebeates and seast talking
which theie in polluted waters.

Credits

Adapted feom Hands-On Wasure, edited by
Jenephes Lingelbach, Vermeont Inseitute of Hatural
Science, 1086,



Water Quallty Monltormg
In the Field



“THE ULTIMATE
TESTOF A
MORAL SOCIE-
TY IS THE KIND
OF WORLDPIT
LEAVES TO ITS
CHILDREN"

For mare information,
contact

Izaak Walton

League of America
Watershed Programs
707 Conservation Lane
Gaithersburg, MD
20878-2983

FPhone: (301) 548-0150

E-mail: sos@iwla.org
Website: www.iwla.org
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WATERSHED STEWARDSHIP ACTION KIT

Safety and Fun in Your
Watershed

There are several important things to remember when you are working outside. If you
follow these safety tips, you will have a fun and enjoyable experience.

BEFORE YOU GO

Remember to tell a friend or relative the date, time, and location of your watershed
activity. Work with a partner so if you are injured, someone can go for help.

Find the phone number and location of the nearest medical center to your work site.
Carry a cellular phone with you and note the location of a pay phone. Remember that
cell phones do not always work in rural areas, so do not rely on them at all times.

Bring a first aid kit that includes these items:
® Adhesive and cloth bandages
B Antiseptic spray or ointments
B Surgical tape
® Hydrogen peroxide
B Tweezers
m Cotton balls
B Aspirin or non-aspirin pain reliever
m Bee-sting neutralizers

Review safety rules and tips with everyone in your work group before each outdoor
project.

SAFETY RULES

The League recommends that groups never get into a stream when the water is at flood
stage or 15 flowing much more swiftly than normal. It is better to delay monitoring or
cleanup projects than to risk personal harm. Water should always be below the knee
level of the people who will be in the water. Remember that the knee level of children
may be much lower than the knee level of adults. Avoid steep and slippery banks.

When in contact with water, keep your hands away from your eyes and mouth, as not
all pollution can be seen or smelled, and waterborne diseases are often transferred by
way of eyes or mouth. Always wash your hands thoroughly with soap and water after
being in contact with stream or river water. You may also want to bring antibacterial
hand gel to the field site for use immediately after water contact.
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If the water is posted as unsafe for human contact or
appears to be severely polluted, (strong smell of
sewage or chemicals, unusual colors, lots of dead
fish) do not touch the water. If these signs of severe
pollution are not present, but you are unsure of condi-
tions or would like additional protection, take the fol-
lowing precautions:
B Wear rubber boots high enough to keep water
from coming in contact with your skin.
® Wear heavy rubber gloves that go up to your
shoulders (available at most automotive supply
stores). Surgical gloves will not work. They can be
punctured easily by snags or sharp objects, and they
are not long enough to protect your arms.
B Wear a protective covering for your mouth such
as a painter’s mask (available at most drugstores or
hardware stores). You can get sick if you breathe in
vapors from sewage-contaminated water.
B Report any pollution problems to your state’s
water regulatory agency.

OTHER AREAS OF CONCERN

Snakes: Snakes can be a concern when you are in an
aquatic environment, especially slow-moving waters
with overhanging vegetation. To avoid an encounter
with a snake, observe the following rules:
B Check rocks, logs, and stubs for snakes. Snakes
must get out of the water to dry their skin and will
lie on flat surfaces exposed to sunlight.
m [f you have to approach the water through high

grass, thump the ground in front of you with a stick.

Snakes will feel the vibrations and move away.
Snakes are deaf and respond only to vibrations.

® [f you come upon a snake at close range, simply
move away. The snake probably will leave the area
when it no longer perceives you as a threat.
Remember, you are much bigger than the snake, and
it 1s more afraid of you than you are of it. Allow the
snake a chance to back off, and it usually will.

Most snakes associated with aquatic environments are
not poisonous. However, because it's difficult to dis-
tinguish between poisonous and non-poisonous
snakes without getting too close, the best advice is to
stay away from them all. If a snake bite does occur,
follow these simple steps:

B Elevate the bitten area. Do not apply ice or a

tourniguet to the wound. Do not cut the wound

open or attempt to suck out the venom.

B Remain calm. Take a few deep breaths and keep

movement to a minimum. Walk calmly to your

vehicle and have your partner carry your equip-

ment.

B Remove all watches and jewelry if bitten on the

hand or arm. Snake venom will cause the bitten

area to swell.

B Seck immediate medical attention.

Insects: If you are allergic to any type of insects,
bring your antidotes or medicines. Ask other members
of your group about their allergies before you go to
the site. If a volunteer gets an insect bite that swells
up to an unusual size or has severe redness, seek med-
ical attention immediately.

Many people have concerns about West Nile virus.
Female mosquitoes transmit the virus primarily
among birds. Occasionally, mosquitoes transfer the
virus from birds to humans, most of whom experience
no symptoms. About one in five infected people
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develop West Nile fever, which resembles the flu.
Infections can be fatal in people with weak immune
systems, but this is rare. To avoid mosquito bites,
wear long sleeves and pants. Avoid areas of standing
water duning dawn and dusk, when mosquito activity
is at its peak. Consider using mosguito repellants that
contain DEET. Do not spray DEET underneath
clothes. For more information on West Nile virus, see
the U.S. Environmental Protection Agency factsheet
‘Wetlands and West Nile Virus™ online at
www.epa.goviowow/wetlands/Tacts/WestNile.pdf, or
contact the [zaak Walton League.

Ticks: Ticks are prevalent in grassy or woody areas. [t
is important for volunteers to check their bodies for
ticks. Feel along the scalp for any loosely attached
bumps. If it is a tick, do not pull it out. Yanking the
tick may cause an infection if its head remains in the
scalp. Grasp the tick with tweezers and gently twist it
counterclockwise for several rotations until the tick 1s
free. Swab the area with hydrogen peroxide to clean
the area. If you want to kill the tick, burn it with a
match or suffocate it with nail polish or petroleum
jelly after it has been removed from the skin.

One type of tick, called a deer tick, can carry a serious
illness called Lyme disease. Deer ticks resemble com-
mon ticks except they are much smaller (only a few
millimeters across.) Symptoms of Lyme disease
include chills, malaise, and fever. Often the first sign
of Lyme disease is a bull's-eye shaped mark on the
skin, but this is not always present. Treatment requires
a shot of prescribed antibiotics. If not treated, this dis-
ease can remain in your body for a lifetime. If you
exhibit any of the symptoms, it is recommended that
you see your doctor and ask for a Lyme disease test.

Alligators and turtles: In southern states, you may
encounter alligators and large aquatic turtles. These
animals are not dangerous if left alone. Alligators
under I8 inches in length are juveniles and may be
near their mothers. Female alligators are very protec-
tive and may be dangerous. If you see alligators, leave
the area immediately. Snapping turtles and sofi-
shelled turtles usually will move out of an area if the
water is disturbed. Although turtles are not poisonous,
treat a turtle bite with the same care as a snake bite.

Bears: Black bears and grizzly bears live in forested
areas around the United States. Black bear encounters
are more prevalent in the eastern United States, while
grizzlies may be encountered in the Northwest.

B When in an area with the potential for bear
encounters, make sure you stay with a group of
people and make noise to alert the bear of your
presence. It is also a good idea to carry bear pepper
spray, just in case.

B [f you see a bear and it does not see you, quickly
leave the area while keeping your distance from the
bear, giving it plenty of room to escape should you
startle it.

m [f you encounter a bear and it sees you, do not
run. You cannot outrun a bear. Stay calm and slowly
back away from the bear. Look for an escape route
that gives the bear plenty of space; try to stay out of
its “comfort zone™ and avoid direct eye contact.

B Climbing trees to escape is a common suggestion,
but be aware that bears can follow you up a tree.

m [f a bear should charge you, do not run. Drop to
the ground and cover your head, face, and neck
with your arms for protection. If you are wearing a
backpack, make sure it faces the direction of the
bear so it can absorb punishment from any attack.
Bear attacks are often “hit and run™ and don’t last
very long. Lay motionless and give the bear time to
leave the area. Seek medical treatment as soon as
possible for any injuries.

B [f you feel an attack is predatory, disregard the
above strategy and fight back with everything you
have. This also applies to mountain lion attacks.
Seek medical treatment immediately and report the
attack to wildlife authorities.

B Never go near a cub because the mother bear 1s
always nearby and will become very aggressive in
trying to protect her young.
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Chemical Monitoring Instructions for Stream Monitors

As you explore your stream's water chemistry, it is important to understand that water chemistry is very complex. While
some chemicals are absolutely necessary for life (such as nutrients) others can be harmful (such as pesticides) or harmful
in large amounts (back to nutrients). Some chemicals may not directly affect human health, while others (such as nitrate)

can have harmful effects in our drinking water.

The following are a few examples of how environmental
conditions can influence water chemistry:

» Time of day: Dissolved oxygen levels rise during sunlight
hours due to increased photosynthesis in aguatic plants
and algae. Levels decrease ovemight when
photosynthesis is not occurring and plants and animals
are using up dissolved oxygen.

« Weather: Runoff from heavy rains can transport
pollutants into streams (which is called nonpoint source
pollution). Very dry conditions over a long period of time
(drought) lower stream flow, raising the concentration of
chemicals in the stream.

 Physical influences: Decreased canopy cover causes
sunlight to warm the water, which can decrease
dissolved oxygen levels.

» Land use: What we do on the land greatly affects the
volume of stream water flow and quality of our streams’
water, including:
= Development (filling in of wetlands; runoff from paved

areas, roofs, and lawns with their many applied
chemicals)
= Agriculture (runoff containing crop chemicals and

animal waste, tilling of the land, and filling in of
wetlands

> Recreation (clearing of land, chemical applications,

introduction of invasive species)

Monitoring should be conducted at the same station
(location) each time. Carefully record the location of your
monitoring station on your Chemical Monitoring Data Form.
Include roads, bridges, and significant landmarks. Use your

smart phone’s GPS functionality to determine your
longitude and latitude.

USE AND STORAGE OF TESTING MATERIALS

Chemicals in test kits, though not dangerous, can cause
mild skin and eye irritation and should be handled with
care. Ampules are made of glass and can be very sharp.
Test strips along with waste materials can be disposed of
as you would any household item.

Store all chemical testing materials at room temperature.
Dissolved oxygen and phosphate testing kits must be
stored in the dark. Check expiration dates and avoid using
expired materials (which could provide inaccurate results).

You can find links to purchase stream monitoring test
kits and equipment on the [zaak Walton League website at
iwla.org/water/resources-for-monitors.

DISSOLVED OXYGEN

Dissolved oxygen (DO) is necessary for nearly all aquatic
life to survive. Certain processes add oxygen fo a stream,
while others remove or consume oxygen. Oxygen is added
to a stream from the atmosphere through mixing in
turbulent areas. Plants also contribute oxygen through
photosynthesis. DO in streams can be affected by:

» Water Temperature: Cold water holds more oxygen than
warm water.

« Time of Day: On a sunny day, DO levels rise from moming
through the afternoon as a result of photosynthesis, reach
a maximum in late afternoon, and steadily fall during the
night, reaching their lowest point before dawn.

 Stream Flow: DO will vary with the volume and velocity
of water in a stream. Faster moving water mixes readily
with atmospheric oxygen, thus increasing DO.

» Aguatic Plants: Plant and algae growth in a stream will
affect the oxygen contributed by photosynthesis during
the day and depleted by plant respiration at night.

» Dissolved or Suspended Solids: Oxygen dissolves more
readily in water that does not contain high amounts of
salts, minerals, or other solids.

¢ Human Impacts: Lower DO levels may result from
human impacts including organic enrichment, urban
stormwater runoff, riparian corridor removal, stream
channelization, and dams.

Share your slream monilonng data al wiww claanwatarmub. ong.
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CHEMICAL MONITORING INSTRUCTIONS FOR STREAM MONITORS

Typical range for dissolved oxygen = 8.7 to 12.9
mg/L (rivers); 7.4 to 10.4 mg/L (lakes)

Reporting Technique: For use with the CHEMetrics
dissolved oxygen test kit

1. Check the expiration dates on all materials in the kit. If
matenials have expired, DO NOT USE them.

2. Remove the 25 ml sample cup from the kit and rinse it
three times with stream water.

3. From your monitoring station, wade straight out to the
spot with the greatest flow of water and, facing
upstream, fill the sample cup to the 25 ml mark, mixing
the water and air as little as possible.

4. Lower the sample cup down to wrist depth while
holding it upside down. Turn the opening downstream
so0 that the cup backfills with water, then turn the cup
upstream and carefully remove cup and water sample
from stream.

5. Gently tip the sample cup to pour off excess water.

6. Place the ampoule in the sample cup, filting it so the tip
is wedged in one of the spaces along the side of the
sample cup.

7. Snap off the tip of the ampoule by pressing it against
the side of the cup, allowing it to fill with water.

8. Remove the ampoule from the cup and mix the water
by inverting the ampoule several times. Be careful not
to touch the broken end, as it will be sharp.

9. Two minutes after you break off the ampoule tip,
compare the ampoule to the color standards provided in
the kit. Remove sunglasses before making a color
determination. NOTE: It's important to read the ampoule
exactly at two minutes — it will continue to change color.

10.Hold the comparator nearly flat while standing directly
beneath a bright source of light. Place your ampoule
between the color standards moving it from left to right
until the best color match is found. Record your result
on the Chemical Data Form.

Avoid breaking the ampoule open, as the contents may be
mild skin and/or eye irritants.

pH

pH is a measure of a water's acid'base content and is

measured in pH units on a scale of 0 to 14. A pH of seven

(7) is neutral (distilled water), while a pH greater than

seven is basicfalkaline and a pH less than seven is acidic.
The pH level of stream water is influenced by the

concentration of acids in rain and the types of soils and

bedrock in the state. The typical pH of rainfall in the United
States is slightly acidic, ranging from 5.0 to 5.6.

Rainwater pH is determined by natural atmospheric
processes and human activities (e.g., industry emissions
causing acid rain). Low pH levels (acidic) can have a
harmful impact on the health of aguatic communities.

Muost aguatic organisms require habitats with a pH
of 6.5 to 9.0.

Reporting Technique: For use with Hach® pH test strips

1. Check the expiration date on the bottom of the bottle. If
the test strips have expired, DO NOT USE them.

2. From your monitoring station, wade straight out to the
spot with the greatest flow of water and, facing
upstream, dip the test strip in the water and remove it
immediately.

3. Hold the test strip level for 15 seconds. DO NOT SHAKE
excess water from the test strip.

4. Estimate pH by comparing the test strip to the color
chart on the test strip bottle. Remove sunglasses before
reading the strip. The strip will continue to change
color, so it is important to make a color determination
immediately after 15 seconds.

5. Record results on the Chemical Data Form.

CHLORIDE

Chloride is a chemical found in salts, which tend to
dissolve easily in water. Elevated levels of chloride in a
stream may indicate inputs of human/animal waste or from
fertilizers, many of which contain salts. During winter
months, elevated chloride levels may oceour as a result of
road salt runoff into nearby streams. Chloride can be used
as a conservative measure of water contamination since
other natural processes, such as breakdown by bacteria,
do not affect it.

Typical range for chloride = 16 to 23 mg/L (rivers)

Reporting Technique: For use with Hach Chloride
(QuanTab® titration strips and a sample cup from one of
the CHEMetrics test kits.

1. Check the expiration date on the side of the bottle. If the
test strips have expired, DO NOT USE them.

2. Rinse the sample cup three times with stream water.

3. From your monitoring station, wade straight out to the
spot with the greatest flow of water and, facing
upstream, fill the sample cup with approximately 1 inch
of water.
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4. Remove a test strip from bottle and replace the cap
immediately.

3. Insert the lower end of the test strip into the sample
cup filled with water. Do not submerge past the yellow
line at the top of the titrator.

6. Allow the sample water to completely saturate the wick
of the titrator. There is no time limit for this test — the
reaction is complete when the yellow line turns dark
(this will take a few minutes).

7. Note where the tip of the white chloride peak falls on
the numbered QuanTab scale. This represents the
QuanTab unit value.

8. Refer to the table on the QuanTab test strip bottle to
convert the QuanTab units into a chloride concentration
(units of ppm or mg/L). Record the result on the
Chemical Data Form.

9. If the QuanTab unit value is below the smallest value on
your test strip bottle, report the chloride concentration
as the lowest concentration listed on the test strip bottle
and make a note in the comments section.

PHOSPHATE

Phosphorus is an essential nutrient for plants and animals
and is usually present in natural waters as dissolved
orthophosphate. Plant growth in surface waters is generally
limited by the amount of orthophosphate present. It is the
simplest form of phosphorus found in natural waters and is
most available for plants to use. In most waters,
orthophosphate is present in very low concentrations. For
our purposes, we will refer to orthophosphate as simply
“phosphate.”

There are natural sources of phosphorus, such as certain
soils and rocks, but most elevated levels of phosphorus
are caused by human activities. These include human,
animal, and industrial wastes as well as runoff from
fertilized lawns and cropland. Excess phosphorus in water
speeds up plant growth, causes algal blooms, and can
result in low dissolved oxygen (“hypoxic”) conditions that
can lead to the death of certain fish, invertebrates, and
other aguatic animals.

Typical range for total phosphorus = 0.11 to 0.34
mg/L (rivers); 0.05 to 0.13 mg/L (lakes)

Reporting Technique: For use with CHEMetrics phosphate

test kit

1. Check the expiration dates on all materials in the kit. If
materials have expired, DO NOT USE them.

2. Remove the 25 ml sample cup and black lid from the kit
and rinse them three times with stream water.

3. From your monitoring station, wade straight out to the
spot with the greatest flow of water and, facing
upstream, fill the sample cup to the 25 ml mark.

4. Gently tip the sample cup to pour off excess water.

5. Add 2 drops of A-8500 Activator Solution, place the
black cap on the sample cup, and shake to mix the
contents.

6. Place the ampoule in the sample cup, tilting it so the tip
is wedged in one of the spaces along the side of the
sample cup.

7. Snap off the tip of the ampoule by pressing it against
the side of the cup, allowing it to fill with water.

8. Remove the ampoule from the cup and mix the water in

the ampoule by inverting it slowly several times. Be
careful not to touch the broken end, as it will be sharp.

9. Two minutes after you break off the ampoule tip,
compare the ampoule to the color standards provided in
the kit. Remove your sunglasses before making a color
determination. NOTE: It's important to read the ampoule
exactly at two minutes — it will continue to change color.

10. Based on the color of your ampoule, use the
appropriate color comparator to estimate the
orthophosphate concentration.

a. The low-range circular comparator measures
concentrations ranging from 0 to 1 mg/L. To use the
circular comparator, place your ampoule, flat end
downward, into the center tube. Direct the top of the
comparator up toward a good light source while
viewing from the bottom. Rotate the comparator to
match your ampoule to the standards and record
your results on the Chemical Data Form.

b. The high-range comparator in the lid of the kit
measures concentrations ranging from 1 to 10 mg/L.
Hold the high range comparator nearly flat while
standing directly beneath a bright source of light.
Place your ampoule between the color standards
moving it from left to right until the best color match
is found. Record result on the Chemical Data Form.
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NITRATE-N/NITRITE-N

Nitrogen is an essential plant nutrient, but excess nitrogen
can cause water quality problems. Too much nitrogen and
phosphorus in surface waters cause nutrient enrichment,
increasing aquatic plant growth and changing the types of
plants and animals that live in a stream. This process,
called eutrophication, can also affect other water quality
parameters such as temperature and dissolved oxygen.
Nitrate and nitrite are two forms of nitrogen.

« Nitrate is very easily dissolved in water and is more
commeon in streams. Sources of nitrate include soil
organic matter, animal waste, decomposing plants,
sewage, and fertilizers. Nitrate is more soluble in water
than phosphorus and can move more readily into
streams.

« Nitrite is another form of nitrogen that is rare because it
is quickly converted to nitrate or returned back to the
atmosphere as nitrogen gas. Due to its instability,
detectable levels of nitrite in streams and lakes are
uncommeon. Detectable nitrite levels in streams may
indicate a relatively fresh source of ammonia.

The amount of nitrate or nitrite dissolved in water is
reported as nitrate-N (nitrate expressed as the element

nitrogen) or nitrite-N in milligrams per liter of water (mg/L).

Stream water nitrate rates may vary greatly depending on
season and rainfall, fertilizer application rates, tillage
methods, land use practices, soil types, and drainage
systems. Consistently high nitrate readings (over 10 mg/L)
may be cause for concern and warrant further
investigation.

Typical range for Nitrate + Nitrite-N = 3 to 8.2 mg/L
(rivers); 0.05 to 0.94 mg/L (lakes)

Reporting Technigue: For use with Hach® nitrate-

N/nitrite-N test strips

1. Check the expiration date on the bottom of the bottle. If
the test strips have expired, DO NOT USE them.

2. Dip the test strip into the water for one second and
remove. DD NOT SHAKE excess water from the test
strip.

3. Hold the strip level, with pad side up, for 30 seconds.

4. At exactly 30 seconds, compare the NITRATE (upper)
test pad to the nitrate-nitrogen color chart on test strip
bottle, estimate the nitrate concentration in mg/L, and
record your reading on the Chemical Data Form.
(Remove sunglasses before reading the strip.) The pad

will continue to change color, so make a determination
immediately after 30 seconds.

Mote: Each nitrate-N/nitrite-N test strip also has a second
tab for measuring nitrite-N. Save Our Streams chemical
monitoring does not collect nitrite-N data, so you may
disregard this test pad.

TRANSPARENCY

Transparency is a measure of water clarity and is affected
by the amount of material suspended in water. As more
material is suspended, less light can pass through, making
it less transparent. Suspended materials may include soil,
algae, plankton, and microbes. Transparency is measured
using a transparency tube and is measured in centimeters.
It is important to note that transparency is different from
turbidity; transparency is a measure of water clarity
measured in centimeters, while turbidity measures how
much light is scattered by suspended particles using NTUs
(Nephelometric Turbidity Units).

Low transparency (or a high number of suspended
particles) is a condition that is rarely toxic to aguatic
animals, but it indirectly harms them when solids settle out
of the water, which can clog gills, destroy habitat, and
reduce the availability of food. Furthermore, suspended
materials in streams promote solar heating, which can
increase water temperatures (see Water Temperature) and
reduce light penetration (which reduces photosynthesis) —
both of which contribute to lower dissolved oxygen levels.
Sediment also can carry chemicals attached to the
particles, which can have harmful environmental effects.

Sources of suspended particles include soil erosion,
waste discharge, urban runoff, eroding stream banks,
disturbance of bottom sediments by bottom-feeding fish
(such as carp), and excess algal growth.

Reporting Technique: We measure transparency with a

transparency tube that shows how many centimeters down

into the tube you can see the black and white pattern at the
bottom.

1. Make sure the finger clamp on the hose is closed.

2. From your monitoring station, wade straight out to the
spot with the greatest flow of water and, facing
upstream, fill the transparency tube.

3. Hold the tube upright and in the shade. Use your body
to shade the tube if nothing else is available.

4. With your back to the sun, look directly into the tube
from the open top and release water through the small
hose, requlating the flow with the finger clamp until you
are able to distinguish the black and white pattern
(Secchi pattern) on the bottom of the tube. Close the
finger clamp.
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9. Read the number on the outside of the tube that is
closest to the water line. Record your reading in
centimeters (cm).

6. If the Secchi pattern is visible when the transparency
tube is completely full of water, record a transparency
reading of 65.0 cm and make a note in the comments
section.

7. Rinsa the tube after each use so that the bottom Secchi
pattem does not become dirty and clouded.

WATER TEMPERATURE

Many of the chemical, physical, and biclogical

characteristics of a stream are directly affected by water

temperature. Some species, such as trout, are quite

sensitive to temperature changes. Water temperatures can

fluctuate seasonally, daily, and even hourly.

Human activities can adversely raise stream temperatures

in a variety of ways., including by:

» Releasing warmed water into a stream from industry
discharges or runoff from paved surfaces

» Removing riparian corridors, which increases solar
heating

» Causing soil erosion, which results in darker water that
absorbs more sunlight

Changes in water temperature affect water quality:

o Cool water holds more oxygen than warm water, so the
amount of dissolved oxygen decreases when
temperatures rise

+ The rate of photosynthesis by algae and aquatic plants
increases with higher temperatures

o The metabolic rates of aquatic animals increase with
higher temperatures

o The sensitivity of organisms to diseases, parasites, and
toxic wastes increases with rising water temperatures

Human impacts are most critical during the summer, when
low flows and higher temperatures can cause greater
stress on aquatic life. It is important to note that the
temperature of some streams is normally higher than
others, depending on groundwater flow into the stream,
weather, and other factors.

Reporting Technique: Use a non-mercury thermometer or
meter probe to measure stream temperature. From your
monitoring station, wade straight out to the spot with the
greatest flow of water and place the thermometer or probe
directly into the stream, holding it underwater for at least
two minutes so the reading can stabilize. Record the
temperature on your Chemical Data Form in degrees
Celsius (°C).
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Chemical Monitoring Data Form for Stream Monitors

Marne of Stream:

Name of monitoring site:

Group/Organization: Number of participants:
City/State: Latitude: Longitude:
Survey Date: Start time: End time:

Description of site location:

WEATHER CONDITIONS (chec all that apply)

Today: O Sunny O Overcast O Intermittent Rain O Steady Rain O Heavy Rain O Snow
Yesterday: O Sunny [ Overcast O lntermittentRain O Steady Rain [ Heavy Rain O Snow
Day Before Yesterday: [ Sunny [ Overcast O lIntermittent Rain O Steady Rain I Heavy Rain I Snow

COLLECTED DATA

Dissolved Oxygen: mg/L
pH: pH units
Chloride:  Quantab Units
Phosphate: mag/L
Nitrate-N: mg/L

Transparency (record whole numbers only):

Water temperature: °C

Other Stream Assessment Observations and Notes:

% saturation (See page 2 of this form fo calculate % saturation)

mg/L (Convert Quantab Units to mg/l using the chart provided on the bottle)

centimeters
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FINDING THE PERCENT SATURATION OF DISSOLVED OXYGEN

Water temperature "C

I |||1| IIIII||I| ||r|||l||[||1||
0 ] 10 15 20 22 W

0 2 3 a 5 7] T B a9 10 11 12 13 14 15 16 17
i e A Lo o b b bbb
Oxygen mg. per litter

To read this charl, use a straight edge. Place the straight edge on the mg/L of oxygen you have determined for your site, then place
the other end of the straight edge on the waler temperature you have measured. The point where the siraight line passes through

the line labeled *¥% Saturation™ is your percent saluration.
Diagram reprinted with parmission from MK Mitchell and W. B. Stapp, Fiedd Manuad for Weler Quaily Monifaring.

WATER QUALITY SUMMATION for Chemical Tests

Excellent Good Fair Poor
Dissolved Oxygen 80-120 70-79 50-69 <30
(% saturation) 191-140 5140
pH (units) 7.0-7.5 6.5-6.9 5.5-6.4 <5.5

7.6-8.5 8.6-9.0 >9.0

Chloride (Cl) (mg/L) = 0-20 21-50 51-250 >250
Reactive Phosphate = 0-0.2 0.3-0.5 0.6-2.0 2.0
(POLX®) (mg/L)
Nitrate (NOs) (mg/L)  0-3 >3-5 >5-10 >10
Transparency (cm) | =62.0 64.9-35.0 34.9-15.5 <13.5
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Biological Monitoring Instructions for Stream Monitors

Surveying stream macroinvertebrates provides information about the health of your stream. Many stream-dwelling
organisms are sensitive to changes in water quality. Their presence or absence can serve as an indicator of environmental

conditions.
Before selecting a site to monitor, please follow these rules:

¢ Check with state and county agencies to make sure you
are not disturbing a survey area used by government
agencies (over-monitoring may harm the stream).

« Contact local landowners before monitoring to make sure
you are not trespassing.

» Ask for permission if you need to access private land.
Most landowners will give permission for your study and
may even want to help you conduct your survey.

Monitoring should be conducted at the same station
(location) each time you sample during the year. If you
want to monitor several stations on your stream, make
sure the locations are no closer than one-guarter mile. This
means, for example, that if you want to monitor a one-mile
segment of a stream, you can have a maximum of four
monitoring locations. If the stations are spaced more
closely, the monitoring acfivity may become the main
impact on water quality.

Carefully record the location of your monitoring station
on your Biological Monitoring Data Form. Include roads,
bridges, and significant landmarks. Use your smartphone's
GPS functionality to determine your latitude and longitude.

THINGS TO CONSIDER
If you are monitoring more than one station, begin
monitoring downstream and move upstream. This will
prevent macroinvertebrates disturbed by the first test from
washing downstream and being captured in your net a
second time. Each survey should record only the
organisms present at that particular location and time.

Biological monitoring should be conducted twice per year
at each station. The best times to monitor are in the fall
(September, October, or the beginning of November) and
the spring (April, May, or the beginning of June). Fall and
spring are when we see the best macroinvertebrate
populations, which ensures that we are documenting an
accurate representation of the stream'’s health. Monitoring
during the heat of summer or dead of winter also poses a
risk to volunteers, which is why we ask that you refrain
from monitoring then.

When scheduling monitoring events, remember that
excessive monitoring can become a major threat to stream

health because each monitoring event disturbs the
streambed and dislodges macroinvertebrates. In general,
monitoring stations should have at least two months to
recover from a monitoring event. It is crucial to the
integrity of your data that you do not over-monitor your
stations. There is some flexibility in this rule. For example,
if an oil spill occurs, you might want to monitor your
stream, even if you have done your two surveys for the
year. The data you collect might be the only data available
on the immediate impacts of the spill.

The methods described in these instructions are for use
in wadable streams. To be wadable, the water level in the
stream must not exceed the height of your knees. When
planning monitoring sessions for younger people, please
keep in mind that knee height varies greatly between adults
and children.

There are two sampling methods available to collect
aquatic macroinvertebrates. Muddy Bottom Sampling is
used in streams that do not have riffles, a streambed feature
with cobble-sized stones between 2 to10 inches in diameter
where the water bubbles over the rocks. If your stream has
riffles, please refer to the Rocky Bottom Sampling section.

MUDDY BOTTOM SAMPLING

The Muddy Bottom Sampling method is intended for
volunteers sampling streams that do not have rocky
bottoms or riffles. Muddy bottom streams are composed
of muddy or sandy substrate, overhanging bank vegetation,
and submerged woody and organic debris. This method
enables sampling of streams where kick-seining
technigues do not yield the best representative sample of
macroinvertebrates or allow easy collection from the most
productive aquatic habitats.

Monitoring is conducted using an aquatic D-frame or dip
net with 1/32-inch mesh and a four-foot pole. The dip net
is used to sample a wide variety of habitats and collect
many different kinds of organisms.

Before you begin monitoring, familiarize yourself with the
four main habitats that can exist along muddy bottom
streams: steep banksfvegetated margins, silty bottom with
organic matter, woody debris with organic matter, and
sand/rock/gravel substrate. Search for these habitats along
a 100-yard section of stream at your monitoring station.

share your stream monilonng dala al ww.claanwatenib, ong.

66



BIOLOGICAL MONITORING INSTRUCTIONS FOR STREAM MONITORS

The following are simple descriptions of the habitat types
and collection techniques for each habitat:

Steep banks/vegetated margins

The area along the bank and the edge of the water body
consists of overhanging bank vegetation, plants living
along the shoreline, and submerged root mats. Vegetated
margins may be home to a diverse assemblage of
dragonflies, damselflies, and other organisms. Move the
dip net in a bottom-to-surface motion, jabbing at the bank
to loosen organisms. Each scoop of the net should cover
one foot of submerged area.

Silty bottom with organic matter

Silty substrates with organic matter can be found where
the water is slow-moving and where there is overhanging
vegetation or other sources of organic matter. The
substrates harbor burrowing organisms such as
dragonflies or burrowing mayflies. Collect samples by
pushing the net upstream with a jabbing motion to
dislodge the first few inches of organic layer.

Woody debris with organic matter

Woody debris consists of dead or living trees, roots, limbs,
sticks, and other submerged organic matter. It is a very
important habitat in slow-moving rivers and streams. The
wood traps organic particles that serve as food for the
organisms and provides shelter from fish and other
predators.

To collect woody debris, approach the area from
downstream and hold the net under the section of wood
you wish to sample, such as a submerged log. Rub the
bottom of the net frame along the surface of the log for a
total surface area of one foot. It also is good to dislodge
some of the bark, as organisms may be hiding underneath.
You can also collect sticks and leaf litter and rub roots
attached to submerged logs. Be sure to thoroughly
examine any small sticks or leaves you collect with your
net before discarding them. There may be caddisflies,
stoneflies, riffle beetles, and midges attached to the bark.

Sand/rock/gravel substrate

In slow-moving streams, bottoms are generally
composed of only sand or mud because the water is not
fast enough to transport large rocks. Sometimes you may
find a gravel bar located at a bend in the river. The bottom
can be sampled by pushing the net upstream with a
jabbing motion to dislodge the first few inches of gravel,
sand, or rocks. You may want to gently wash the gravel in
a screen-bottom bucket and then discard the gravel into
the stream.

If you have large rocks (greater than two inches in
diameter), it is important to dislodge any burrowing
organisms. To do this, hold the net on the downstream

MUDDY BOTTOM SAMPLING EQUIPMENT
» D-frame aguatic dip net with 1/32-inch mesh
+ S0S Biological Monitoring Data Form
+ Macroinvertebrate identification resources, including:
» [WLA: A Guide to Aquatic Insects and
Crustaceans
» Voshell: A Guide to Common Freshwater

Invertebrates of North America
o (Creek Critters app

+ Aguatic thermometer

+ White plastic tablecloth

» Shallow light-colored pan

» Specimen jars or ice cube trays for sorting organisms
+ Magnification — hand lens, microscope, etc.

« Sorting utensils — spoons, tweezers, pipettes, etc.

» Spray bottle full of stream water

+ Sieve bucket with 1/32-inch mesh (optional)

+ Clipboard (optional)

+ Boots, sneakers, close-toed sandals that secure to

your feet. Waders may be preferred in cold weather
or for additional leg protection when water is cloudy.

side of the rocks. In a one-square-foot area in front of the
net, gently kick up the rocks with your toes or push them
free with your fingers. This should dislodge burrowing
organisms and allow them to wash into your net.

To provide for accuracy of collection and comparability of
data from one station to another, take a total of 20 scoops
from the different habitats. Ideally, you should identify
locations for all four habitat types and collect the following
number of scoops from each:

» 10 scoops from steep banks/vegetated margins
o J scoops from silty bottom with organic matter
o 4 scoops from woody debris with organic matter
o J scoops from sand/rock/gravel substrate

If one of the habitat types is not present, divide the
number of assigned scoops from that habitat between the
other habitat types that are present. For example, if the
stream does not have sand/rock/gravel substrate, take one
extra scoop from each of the other three habitat types. The
most important thing is to have a total of 20 scoops and to
make sure all habitat types that are present are
represented. The D-frame net is one foot wide, so one
scoop equals one square foot being monitored.
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After collecting some samples, dump the net into a
shallow light-colored pan filled with a few inches of water.
Each time you sample, sweep the mesh bottom of the D-
frame net back and forth through the water (not allowing
water to run over the top of the net) to rinse fine silt from
the net. This will avoid a large amount of sediment and silt
from collecting in the pan and clouding the water.

Collect organisms from the net or pan and place them in
similar groups as you go through the sample. This will
make your identification quicker when you are ready to
record results on your survey form. Plastic ice cube trays
are helpful when sorting the sample. For example, put all
organisms with two tails in one section and all organisms
with three fails in another section. See the “ldenfification”
section for details on identifying the organisms in your
sample.

ROCKY BOTTOM SAMPLING

The Rocky Bottom Sampling method is intended for
volunteers sampling streams that have rocky bottoms or
riffles. A kick-seine net - a finely meshed net with support
poles on each side - is the best tool to use for collecting
macroinvertebrates in rocky bottom streams. The League’s
Rocky Bottom Sampling method recommends using a kick-
seine net that is 3-feet square with 1/32-inch mesh. The
1/32-inch mesh net will provide you with a large sample
because it captures younger, and therefore smaller,
organisms of each species, and some state and local
government agencies require use of the 1/32-inch mesh.

Select a riffle that is a shallow, fast-moving area of water
with a depth of 3 to 12 inches and cobble-sized stones (2
to 10 inches) or larger. Before taking your sample, record
observations about riffle composition on the back of the
Biological Monitoring Data Form.

Place the kick-seine net at the downstream edge of the
riffle. Kick net should be placed perpendicular to water flow
and held at approximately a 45° angle. Be sure that water
is flowing through the net, and not over the top. Spread net
as widely as possible and allow direct flow of water into the
center of the net. Place rocks from within the sample area
on the bottom edge of the net to secure it tightly against
the streambed so that no organisms escape under the net.

Monitor the streambed for a distance of three feet
upstream of the kick-seine and across the width of the net.
Firmly and thoroughly rub your hands over all rock
surfaces to dislodge any attached insacts for 40 seconds.
After you have rubbed off any macroinvertebrates, carefully
place each large rock outside of your three-foot sampling
area. Stir up the bed with your hands and feet until the
entire area has been searched. All exposed and detached
organisms will be carried into the net. Then, for 20

ROCKY BOTTOM SAMPLING EQUIPMENT
» Jx3 ft* Kick-seine Net (1/32-inch mesh)

o 2 net poles (wooden dowels, 1.25"x48")
+ 505 Biological Monitoring Data Form

o Macroinvertebrate identification resources, including:
+ |WLA: A Guide to Aquatic Insects and
Crustaceans
¢ Voshell: 4 Guide to Common Freshwater
Invertebrates of North America
+ Creek Critters app

« Aguatic thermometer

» White plastic tablecloth

« Specimen jars or ice cube trays for sorting organisms
» Magnification — hand lens, microscope, etc.

« Sorting utensils — spoons, tweezers, pipettes, efc.

o Spray bottle full of stream water

o Clipboard (optional)

» Boots, sneakers, close-toed sandals that secure to
your feet. Waders may be preferred in cold weather
or for additional leg protection when water is cloudy.

seconds, use the toe of your shoe to jab the streambed
with a shuffling motion, moving towards the net. Disturb
the first few inches of sediment to dislodge burrowing
organisms.

Before removing the net, rub any rocks that you used to
anchor the net to the stream bottom and remove the rocks
from the bottom. Firmly grab the bottom of the net so that
your sample does not fall from the net, and then remove it
from the water with a forward-scooping motion. The idea is
to remove the net without allowing any insects to be
washed under or off it. Once you've finished taking your
sample, carefully return all rocks to the riffle that were
removed in the sampling process.

Placing a white plastic tablecloth under the net before
sorting the sample will catch any tiny organisms that may
crawl through the net. Use a spray bottle to periodically
mist your net. The organisms will stop moving as the net
dries out. Occasionally wetting the net will cause the
organisms to move, making them easier to spot. Watering
the net is especially important on hot, dry days.

Place the net on a flat, bright area, out of direct sunlight.
Using tweezers or your fingers, separate all the organisms
from the net and place them in your collecting container,
which should be half full of water from the stream. Sort

share your stream monitonng data at www.cleanwalarhub. org.
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organisms into similar groups as you separate your
sample. This will make your identification quicker when you
are ready to record results. Plastic ice cube trays are
helpful when sorting the sample. For example, put all
organisms with legs in one section and all organisms with
no legs in another section. Any organism that moves, even
if it looks like a worm, is part of the sample. Look closely,
since most aguatic macroinvertebrates are only a fraction
of an inch long.

Count the total number of macroinvertebrates to
determine if you have collected at least 100 individual
macroinvertebrates. If not, complete a second sampling.
You should only take a maximum of 2 samples in an
attempt to get 100 macroinvertebrates.

IDENTIFICATION

Once organisms are collected through either the Rocky
Bottom or Muddy Bottom Sampling methods, they are
sorted and identified. We recommend using IWLA's A
Guide to Aquatic Insects and Crustaceans or Reese
Voshell's A Guide fo Common Freshwater Invertebrates of
North America. Links to purchase these resources can be
found at iwla.org/water/resources-for-monifors. The
League's free Creek Critters app provides easy-to-follow
instructions to help you idenfify your macroinvertebrates.
Search for it in the Apple Store and Google Play Store.

Izaak Walton League macroinvertebrate guides provide a
general overview of the macroinvertebrate types found
across the United States. The composition of
macroinvertebrate populations varies depending on local
geography and geology. Try contacting your local
environmental protection agency or universities for more
information about local macroinvertebrates. Local experts
might be able to share additional field guides that are
specifically designed for your area.

Mot all organisms in your stream are listed in the guides
or included in the SOS biological survey. For instance,
macroinvertebrates such as whirligig bestles, water
striders, and predaceous diving beetles are not included on
the survey sheet. They are surface breathers and do not
provide any indication of water quality. If you encounter
aquatic macroinvertebrates that are not part of the survey,
you may make a note of them in the comments section.

When beginning your identification, ask yourself the
following questions:

» How large is the organism?

» |s the body long and slender, round, or curved?

» Does the organism have any tails? How many?

« Does the organism have any antennae?

+ Does the organism have legs? How many? Where?

» |s the body smooth and all one section, or is it
segmented (two or more distinct sections)?

 Does the organism have any gills (fluffy or plate-like
appendages)?

» Where are the gills located? Sides, back, underside,
under its legs?

 Does it have pinching jaws like a beetle larvas?

o Are any legs or antennae missing because they were
broken off in the net?

« What color is the organism?

o Does the organism swim underwater or remain on the
surface?

When using the macroinvertebrate guides, read the
descriptions for each organism. Sizes are provided for
reference. However, if you catch a young
macroinvertebrate that has just hatched and has not yet
reached full size, it may be smaller than indicated in the
guides. Using magnification tools (hand lenses,
microscope, etc.) may ease identification.

During identification of macroinvertebrates, tally/record
your results on the biological monitoring form. Once all
collected macroinvertebrates have been identified and
counted, check off each species in the Biclogical
Monitoring Data Form table and add the total of each
species found. Add the number of check marks in each
column — Sensitive, Less Sensitive, and Tolerant — and
multiply by the index value at the bottom of that column.
Add the subtotal for each column to arrive at your total
index value, which provides the final water quality rating.
Return the organisms to the stream after sampling is
completed.

You will notice that neither the number of each
macroinvertebrate identified nor the total number of
macroinvertebrates found affects the final water quality
rating. This is because the stream health survey is based
primarily on the diversity, not the numbers, of individual
organisms found. However, changes in the numbers of
each macroinvertebrate can indicate changes in stream
health over time, which is why it is important to monitor a
site multiple times.

The |zaak Walton League updates the sensitivity rankings
for macroinvertebrates based on the most recent scientific
research. To download a copy of the latest data form,
please visit iwla. org/water/resources-for-monitors.

share your stream monilornng data al wws.cleanwalarhub.org.
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WATERSHED CONDITIONS

The Biological Monitoring Data Form also includes questions
about the land and vegetation surrounding the stream. These
questions help characterize the quality of stream habitat and
its ability to support a healthy population of stream
organisms. The land use information also paints a picture of
the stream for other people who might review your data.
Guidelines for correctly answering these questions are given
below. Record the answers based on the area that is
upstream from your monitoring site; generally, you should
record the data for the area you can see. For land use
information, include uses for one mile upstream from your
site or the section of stream you have adopted. If necessary,
take a walk or consult a map for this information.

Fish populations: Different fish have different tolerances to
pollution. The type of fish present may indicate the fype of
water quality expected. If you encounter fish but don't
recognize the type, write a description of the fish on the data
form or take a picture to use for later reference. You can find
fish identification charts or experts to help with fish
identification at local schools, agencies, libraries, or online.

Barriers to fish movement: The absence of certain fish types
may be due to a dam or other large obstacle, not because of
water quality. Note on your survey form if the dam is
upstream or downstream from your monitoring site and how
far away. Waterfalls should only be recorded if they are large
enough that a fish could not reasonably jump over them or
swim around them. Usually, waterfalls of a few feet or less
are not impediments to the upstream movement of fish.

Surface water appearance: You may check more than one of
the colors listed but not all of them. Note if strange colors are
present throughout the stream or only in one section, such as
immediately below a discharge pipe or highway culvert.

Streambed deposit (bottom): Record the overall appearance
of the stream bottomn. If the streambed does not have any
apparent coating, you may note it as “other” and write in
“normal.”

Odor: Note any unusual odors. Odors may come from natural
processes or may indicate potential water quality problems.
Stability of streambed: An unstable streambed can mean that
soil is eroding from the bottom of the stream and may
indicate water quality problems. When standing in the stream,
determine how frequently the bed sinks beneath your feet.

Stream channel shade: Over the course of the day, estimate
what percentage of the stream channe! is shaded by
streamside trees, shrubs, and grasses. Shading helps keep
water cool and can be beneficial for aguatic life.

Streambank composition: Remember to look at both sides of
the stream’s banks. When guestions ask for a percentage,
use the information for both the left and right bank and
combine values. For instance, if one side of the bank is
completely bare due to erosion while the other side is well
vegetated, you should record the percent of bank coverage as
90 percent.

When recording total percentages of shrubs, grasses, and
trees, you should also look at both sides of the bank.
However, if one side has artificial structures such as rock
riprap or concrete, you will have to acoount for such ground
cover, For instance, if the left side of the bank is not
vegetated, you cannot have more than 50 percent of shrubs,
grasses, and trees fotal when those values are added
together.

Streambank erosion: Again, look at both sides of the bank to
determine the percentage of soil erosion.

Riffle composition: This question refers to the 3x3-foot area
of the stream sampled for Rocky Bottom Sampling techniques
with a kick-seine net. Do not fill out this question when using
the Muddy Bottom sampling technigue.

If you used a kick-seine to conduct the Rocky Bottom
sampling method, answer this question before you disturb the
site. The organisms you collect are most abundant in riffles
composed of predominantly cobble-sized stones (more than
70 percent cobbles is a good riffie habitat). Start with the
largest rocks first when recording bed compesition. If you
don't have any boulders (rocks larger than 10 inches), record
cobble-szed stones and continue until your percentages
equal 100 percent. A typical riffle in a medium-gradient
stream might be recorded as 5 percent boulders, 65 percent
cobbles, 13 percent gravel, 10 percent sand, and 5 percent
silt. Ranges are given on the survey form for the rock sizes.
For the smaller rock sizes, remember that sift feels like talcum
powder and sand feels gritty. If your riffle had 40 percent silt,
10 percent gravel, and no cobbles, you should either find
another station to monitor or switch to the Muddy Bottom
sampling method.

Share your stréam monilonng dala al www. claanwatarhub,. orng.
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LAND USES IN THE WATERSHED

The survey form asks if land use impacts within 2 one-mile
radius of your sampling site are high (H), moderate (M), slight
(S), or none (N). Although these questions are somewhat
subjective, determining the impact is easy and
straightforward.

# MNote “H” for a land use if it:

Comprises the majority of land in the watershed and is
polluting the stream, such as a stream traveling through
land that is being strip mined for coal.

Has a severe impact on stream quality even though the
land use does not utilize a great deal of land, such as a
construction site that has caused the stream to be full of
silt.

« Note “M” if the land use is definitely contributing to stream
degradation but is not the major cause for degradation (or
is one of many causes). For example, parking lot runoff and
trash from a shopping mall may contribute significantly to
stream pollution, but they may not be the only causes of
stream degradation.

 Note “5" for a land use if its impacts only slightly pollute the
stream. For example, although a farm may be present,

good farming practices and conservation measures may
mean the pollution impact is negligible.

« Note “N” if the land use is present but causing no pollution.
« [f the land use is not present, do not write anything.

Take the time to drive or walk through your watershed
before filling out this section to determine if these land uses
are present and impacting the stream.

When considering land use as the controlling factor in
stream quality, look not just at the area visible from the
stream but at all the land draining into the stream - the
watershed. If the stream collects water from an intensely
developed or agricultural area, do not be surprised if no
organisms are found. Should this be the case, consider
visiting a forested stream of the same size in the same
watershed for sampling comparison. You might be surprised
by the different types of organisms you find.

You can identify a pollution source by sampling the stream
at quarter-mile intervals upstream from the initial sampling
point (where a pollution impact is suspected) until quality
improves. The pollution sources should be identified
somewhere between the point where degraded conditions
were first found and the point where water quality improves.

Comments: Use this space to record observations that are
not noted elsewhere on the data form. This may include
current and potential future threats to the stream'’s health.

STREAM PROELEMS AND THEIR EFFECTS ON
STREAM ORGANISMS

1. Physical Problems may include excessive sediment from
erosion, street runoff, or discharge pipes. Sediment can
create poor riffle characteristics, contribute to excessive
flooding, reduce flow, change water temperature, and
smother aquatic life. The result is usually a reduction in the
number of macroinvertebrates in the study area.

2. Organic Pollution is from excessive human or livestock
wastes or high nutrient enrichment from farm or yard runoff.
The result is usually a reduction in the diversity of
invertebrates.

3. Toxic Pollution includes chemical pollutants such as
chlorine, acids, metals, pesticides, and oil. The result is
usually a reduction in the number of invertebrates.

MACROINVERTEBRATE COUNT AND WATER QUALITY

Observation

« High diversity, high
numbers; many
sensitive species such
as stoneflies,
caddisflies, and
mayflies

Analysis
« No problem; good
water quality

« High diversity, low
numbers

+ Possibly due to poor
habitat conditions

+ Low diversity, high
numbers

* Organic pollution
(nutrient enrichment)
or sadimentation;
excessive algae
growth from nutrient
enrichment

» Low diversity, low
numbers; or no bugs
found but the stream

appears clean

e Toxic pollution (e.g.
chlorine, acids, heavy
metals, oil, herbicides,
insecticides)

share your stream monilonng dala al www.cleanwalarhub.org.
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Biological Monitoring Data Form for Stream Monitors

Name of Stream: Name of menitoring site:

Name of Certified Monitor(s):

Group/Organization: Number of participants:
City/State: Latitude: Longitude:

Survey Date: Start time: End time:

Description of site location:

ROCKY BOTTOM SAMPLING

Before sampling, record the riffle composition on the back of this form. Using a kick-seine net, take one 60-second
sample in a riffle area (40 seconds to rub rocks, 20 seconds to disturb the streambed). Ensure you sample the entire
J'x3" area in front of the net. If you do not collect at least 100 macroinvertebrates in the first net, take a second sample
in the same riffle. Please place a checkmark next to the number of samples collected.

Sample 1 Sample 2

MUDDY BOTTOM SAMPLING
Use the lines below to record the number of scoops taken from each habitat type. The total number of scoops must
add up to 20 scoops.

Steep bank/vegetated margin Woody debris with organic matter
Rock/gravel/sand substrate Silty bottom with organic matter

MACROINVERTEBRATE COUNT

Please consult biclogical monitoring instructions to conduct the macroinvertebrate count. Use the table below to track
numbers of each macroinvertebrate found. Once sampling and identification are complete, place a checkmark next fo
each type of macroinvertebrate identified and list the total number found. Add up the number of checkmarks in each
category (sensitive, less sensitive, tolerant) and multiply those numbers by the indicated index value.

Sensitive (Ex: 1 _10 Caddisflies) Less Sensifive (Ex: = _2 Dobsonflies) | Telerant (Ex: & 3 Leeches)
O Caddisflies [___Dobsonflies [C1___Crayfish 1 Aquatic worms
{excepd nel spinners) [ Fishflies [0 Scuds | Black flics
Mayflics [1__ Crane flies 1 Aquatic | Midge flies
Stoneflies 0 Damselflies sowbugs | Leeches
Walersnipe flies [1__ Dragonflies 1 Clams | Lunged snails
Riffle beelles 1 Alderflies [ Mussels
Waler pennies Common net spinning Caddisflies
Gilled snails

_& of checkmarks multiplied by 3= _ & of checkmarks mulliplied by 2 = ___ _# of checkmarks multiplied by 1= _

Mow add the three totals from each column for your siream’s index value. Total index value =
Total number of macroinvertebrates in sample:

Compare the total index value to the following ranges to determine the water quality of the stream sample site.

WATER QUALITY RATING

Excellent (>22) Good (17-22) Fair (11-16) Poor (<11)

Share your stream moniloring data al wwew. cleanwalanh ol org.
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WATERSHED CONDITIONS (check all that apply)

Today: O Sunny O Owercast O lIntermittent Rain O Steady Rain O Heawy Rain O Snow
Yesterday: O Sunny O Owercast O Intermittent Rain O Steady Rain O Heawvy Rain O Snow
Day Before Yesterday: O Sunny O Owercast O Intermittent Rain O Steady Rain O Heavy Rain O Snow

Water Temperature ~ “For °C  Avg. Stream Width ~ ft.  Avg. Stream Depth ~~ ft.  Flow Rate

{cirche “F or °C) (abowve or below average)

Fish populations: Barriers to fish
O scattered individuals movement:
O scattered schools I beaver dams Refer to the SOS Biological monitoring
O no fish seen [ man-made dams instructions to learn how to score these

O waterfalls (>1 t.) stream characteristics

O none

Oother
Stability of streambed Stream channel Streambank erosion: Odor:
(bed sinks beneath your | shade: O >80% severe O rotten eggs
feetin): 00 >80% excellent [ 50%-80% high O musky
O no spots [0 50%-80% high O 20%-49% moderate | O oil
O afew spots O 20%-4%% moderate | O <20% slight O sewage
O many spots O <20% almost none Oother

O none

Surface water Streambed deposit Streambank composition | Riffle composition (=100%):
appearance: (bottom): (=100%): ~ %silt (mud)
O clear O grey  Ghtrees % sand (1/16"-1/4" grains)
O clear, but tea-colored | O orange/red % shrubs % gravel (1/4°-2" stones)
O colored sheen (oily) O yellow _ %hgrass % cobbles (210" stones)
O foamy 1 black % bare soil "% boulders (>10" stones)
.  %rocks (not applicable to Muddy Bottom
O milky O brown % other Sampling)
O muddy O silt S
O black O sand
O grey Oother
Oother

LAND USES IN THE WATERSHED (UPSTREAM AND SURROUNDING SAMPLING SITE):
Indicate whether the following land uses within 3 one-mile radius of your sampling site have a high (H), moderate (M),
slight (S), or no (N) potential impact on the quality of your stream.

0l & gas drilling _ Urban uses (parking lots, highways, etc.) ~ Agriculture (type: )
__ Housing developments  Sanitary landfill __ Trash dump

~ Forestry ~ Active construction ___ Fields (lawn or sports field)

___ Logging __Mining (type: ) __Other:

COMMENTS: Indicate the current and potential future threats to the stream’s health.

Share your stream manilaonng dala al www. cleanwalarhub.org.
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Riffle Beetle Larva

4 Small crunchy, comma shaped body, up
to 1/2 inch

# 3 pairs of segmented legs

Riffle Beetle Adult

#+  Oblong beetle shape, long antennae
+  Small, 1/16- 1/8 of an inch

#  Walks slowly underwater, doesn’'t swim

Water Penny

%  Flat saucer-shaped body

# 3 tiny pairs of legs on the underside
¢ Upto1/2inch

* * * »

#  Gills and 2 hooks on posterior end on surface
Stonefly Caddisflies
\ (Case-making/Free living)
\ g - —
-
+  May have a case constructed of
f sand, gravel, leaves or twigs
Long antennae F

2 tails
No gills on abdomen

3 pairs of segmented legs

Dragonfly

Ovalfround abdomen (may be wider
than it is tall)

Large eyes

3 pairs of segment legs

+ Hardened head with grub-like
soft body

# 3 pairs of segmented legs with hooks
on the posterior

Common Net Spinning Caddisfly

4+  Feather or leaf-like gills on
.._.. the abdomen

+  Typically has 3 tails

# 3 pairs of segmented legs

#  Head and first three thoraxes are
hardened

+ 2 fleshy, hairy hooks on the posterior
#+ 3 pairs of segmented legs
+  Gill tufts on abdomen

+*

Dobsonfly (Hellgrammite)

B pairs of  fleshy
appendages on abdomen
with cotton-like gill tufts

Large pinching jaw

Fish

% B pairs of fleshy appendages on
abdomen

*  MNogill wits

#  Forked posterior with 2 fleshly tails

# 3 broad oar-shaped tails

#  Long, narrow body with

no gills on abdomen

# 3 pairs of spindly segmented legs

Alderfly

+ 7 pairs of fleshy appendages on
abdomen, no gill tufts

4+  One long thin branched tzil

EauBWY 0 andes uol e Heez| S 107 @



A\ SAVE OUR

(

IZAAK WALTON LEAGUE OF AMERICA
Midge

F#_ +  Uniformly wide, segmented
i body

Distinct head
#  Pair of prolegs behind the head
and at the posterior

+ Upto1/4inch

2 STREAMS Guide to Aquatic Macroinvertebrates: The Basics

#  Plump, caterpillarike,
segmented body

+ 4 fingerlike lobes at the
posterior

4 1/2-linch

Crayfish
|J,
@

.

{4
e
% .K\:-\_

f"

E_

|‘1‘-_F

+  Lobster-like body ...ﬁw
+  Two large claws near the head

+ 1/2-Ginches

Gilled Snail

#  Shell opens to the right (dextral) - when
holding the shell with the narrow end
painting up and the opening facing you

4  Has an operculum (thin plate covering
the shell opening)

* &+ * »

Scud

Shrimp-like body, no hard covering
Long antennae

7 pairs of legs

Swims quickly on its side

Black Fly

Bowling pin shaped body

Distinct head with one proleg
directly underneath

Up to 1/4 inch

Water Snipe

&  Soft, fleshy body with tapered ends
#  Caterpillarlike legs

& 2 feathery ‘horns’ at the posterior

Lunged Snail

Shell opens to the left - when holding the
shell with the narrow end pointing up and
the opening facing you

No operculum

Shell might be in a coiled shape

Oblong body
2 pairs of antennae, one longer than the
other

Armor-like appearance

Clams & Mussels

%  Fleshy body enclosed between two-hinged
shells

EJUauny Jo andea uolep HERT) [TOT @

+ 1/8-5inches

Aquatic Worm

#  No distinct head
# Nolegs
# 1/4- Zinches

Leech

+  WormHike segmented body

+  Both ends have suckers

+ 1/4-2inches

Flatworm (Planarian)

4+ Soft elongated body

e Triangular shaped head
with eyes on top
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Shells No Shells
_ Double Legs _ No Legs
_ [ : | [ I I I [ _ |
Gilled Snail Lunged Snail Orb Snail Clam Mussel Aquatic Worm Flatworm Leech Midge Fly Black Fly Crane Fly
Spiral, open on Spiral, open on Coiled Small, whitish tan or Large, dark -

right lef brown colored Small, hair like or Arrow shaped head,  Suckers, expands U—_d.mﬁ::oﬁ_ head, Black head, Plump, worm-
looks like earth worm 2 eye spots and contracts, soft, e oo o shaped like like, often can

slimy body red, bowling pin, <1/4" see guts

A
M

3 Pairs of Legs

8+ Legs
|
I

T e

=

Crayfish Sowbug Scud Water Snipe Fly
i 2 long antenna flatter top Shrimp-like, Small, whitish tan or
Lobster-fike to bottom swims m: side brown

|
Mayfly

3 long tails, gills on

|
Damselfly

3 oar-like "tails", no gills
on abdomen

abdomen
No Obvious Tails One or Two Tails
Riffle Beetle Water Penny Caddisfly Dragonfly Dobsonfly Fishfly Alderfly Stonefly Mayfly
I . Net Spinnin ddisfl L
_ _ Flat, oval disk Green, tan, orange, or white, may et Sp g Caddisfly Large eyes, stocky 8 pairs of spines, no gl Large mouth, 2 tail, gill tufts under 2 tails, gills
have gills on body Body Large mouth, gill tufts s "spines" on side arms on
Larva Adult v between spines abdomen
Brown body, g dark. crawls Dark head, tan, gill tufts on
; C belly, 3 armored plates behind

6 legs, "C" shaped,
head

no gills on belly

on bottom

May be encased in sticks,
stones, or leaves
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Macroinvertebrates Size Chart

Macroinvertebrates may be smaller or larger than the pictures. Actual size ranges are listed.

Very Small Small
=y Midge tB3) Riffle Beetle (Larva) Aquatic
1810 1/4in 1/810 1/2 in Sowhug Worm
1/4 to 3/4 in 14to2in
Scud
1/8 to 1/4 in Riffle Beetle (Adult)
1/16 to 1/8 in
i 18t pr in Water Penny 1/4to 2in Caddisfly 1/4to 1in
‘ 1/4 to 1/2in 1/4to1in
Watersnipe !
Caddisfly
1/2t011/2in
Lunged (Orb) Snail

1/4to1lin
1/8to 1in

it Flatworm
AV tmspss

Peasans N

IR
o =,
I,
y I
Iy
2y
I,

»
o5
&

Clams & Mussels

Alderfly
1/2t011/2in 1/8to 5in

P
h.ﬂ

q

f

H
g\
H
H
)
g
i
/]

0l

Cranefly Damselfly Stonefly
1/3t0 2 1/2in 1/2to 2in 1/2t011/2in

A MW{

Dobsonfly (Hellgrammite) Fishfly Dragonfly
3/4t0 4 in 1/2to 2in

3/4t04in

Crayfish
1/2to5in



Identifying Macroinvertebrates

Identifying aquatic macroinvertebrates can be a daunting task, but start out by asking

yourself these 5 questions. They will help you notice certain characteristics about the
organism that will make it easier to identify.

Ask yourself these 5 questions every time.

Does it have a shell?

Does it have legs?

How many pairs of legs does it have?
Does it have obvious tails?

How big is it?

LA T R

Does it have a shell?

# These organisms are usually easy to identify, and include snails and clams.

Photo Credit: lohn Parke

Does it have legs?

* Most do, but if it doesn’t you are able to narrow it down to organisms that are wormlike




How many pairs of legs does it have?

# This may seem hard, but they either have 3 pairs (& legs) or 10+ legs
o Legs only exist on the thorax (right behind the head) not the abdomen. Leg-like pieces on the abdomen

are fleshy appendages.

i ‘d -

Photo Credit: Bob HElrl:ks

Does it have obvious tails?

o Tails will be obvious, and long. Keep in mind that they may have been broken off during sampling.
s If it has tails, how many?

Photo credit: Bob Henticks | A RS Photo credit: Bob Henricks

How big is it?

¢ This can help distinguish between some of the bugs. They all look the same in drawings but some are
generally very emall (1/4 in) while others can be very large (3 in). Check your Identification guides to
T".L']:‘
—

learn what size is typical for the bug you are ohserving.

E

Izoak Walton League of America www.iwla.org: Enter daoto at www creekfreaks net

Photo Credit? B5WA
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Clean Water Hub User Guide

About the Clean Water Hub

From rural to urban areas, America faces real water quality problems. There is also an
alarming lack of up-to-date information about water quality across the country. We at the
lzaak Walton League believe every person has the right to know whether the streams
running through their community are safe for our kids to play in or dogs to splash through.
With such a lack of up-to-date water quality information, the League is striving to be part of
the solution.

The lzaak Walton League, founded in 1922, has been managing volunteers on the ground
using the Save Our Streams (SOS) water quality monitoring protocols since 1969. With
pride for the past of SOS, but eyes forward to the future, the League launched a campaign
called the Clean Water Challenge, with the lofty goal to monitor 100,000 additional stream
sites by the year 2022 (the League’s 100th anniversary). The vastness of this goal brought
new needs for SOS into the spotlight - to better manage, publish, and share the water
quality data collected by thousands of volunteers monitoring with SOS. This meant the
League needed to take a good look at our protocols, our quality assurance and quality
controls, and our training module to see how to modernize to meet volunteers where they
are today. More importantly, we realized we needed to create platform where volunteers can
share their data instantly, coordinate efforts, and track water quality over time.

However, with a nationwide scope, the League noticed that other volunteer groups were
having the same problems as SOS. We all needed to better manage, publish, and share our
data. From there, the Clean Water Hub came to fruition.

Sharing data between groups allows for more transparency so that we can begin filling data
gaps and taking the steps needed to restore our streams to good health. Sharing data
encourages more connection and collaboration between partners and organizations. It
allows for us to build on each other’s monitoring efforts rather than repeating what's already
been done.

The Clean Water Hub is collaborative tool to help people just like you track water quality in
local creeks and streams. It's a place to share your local data results so that we can make
an impact. The Clean Water Hub enables you to play an active role in the act of conserving,
monitoring, and restoring the quality of our nations streams and rivers. Let’s get to work —
start sharing your data today.
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Clean Water Hub Basic Users Guide
This guide can also be found online at help.cleanwaterhub.org

How to Create an Account on the Hub to Start Entering Data

To get started with entering Save Our Streams Chemical and Biological data, you need to
create an account! First, visit www.cleanwaterhub.org and click on "sign up" in the top right
corner of the main page.

CLEAN WATER -
é HUB | O

ZAAK WALTOMN LEAGUE OF AMERICA

This will bring you to a sign in page, which asks for more information about you:

Register

Your Email Address

example @email.com

First Name

First Name

Last Name

Last Name

Organization Name
If you do not associate with an organization, you will be
autematically labeled as a Freelancer.

Begin typing a organization name

Don't See your Qrganization? Subimit it 1o Izaak Walton League!

Type a password

Retype your password
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Next, fill in the information! Don't worry, your email will not be visible on your profile unless
you choose to do so later. Make sure to use a real email address, so if you ever forget your
password you can recover your account.

For organization, begin typing the organization your monitoring group associates with. This
could be an Izaak Walton League Chapter, Nature Center, Watershed group, etc.

Organization Name

If you do not associate with an organization, you will be
automatically Izbeled as a Freslancer.

izaak

Izaak Walton League of America National H...
Wabash Chapter - Izaak Walton League
Harford County Chapter - Izaak Walton Lea..
Rochester Chapter - Izaak Walton League

Mt Airy Chapter - [zaak Walton League
Kampeska Chapter - 1zaak Walton League
Brown County Chapter - Izaak Walton League
Rockville Chapter - Izaak Walton League
Central Ohio Chapter - Izaak Walton League
Miller Chapter - |zaak Walton League

Bill Cook Chapter - 1zaak Walton League

If you start typing and your organization isn't in our system, click "submit it to Izaak Walton
League" and you can send us an email requesting your organization to be added. Still have
guestions? Let us know how we can help! If you do not associate with an organization, that's
okay! You will be placed in the "Freelance Monitors" group.

Click "Create Account" and you're ready to enter data!
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Adding Your Stream Site to the Clean Water Hub

There are a couple of tricks to entering your site into the Clean Water Hub! Click on the
video link below to walk through the process.

Video: How to Enter a Site into the Hub

https://www.facebook.com/watch/?v=409104469656476

How to enter Save Our Streams Chemical Monitoring Data

Visit www.iwla.org/sos to find out about our Save Our Streams Chemical Monitoring
Protocol!

To learn how to enter data, with a data sheet example side by side (!) click on the video link

below!
Video: How to Enter SOS Chemical Data

https://www.facebook.com/watch/?v=2243423572392063

How to enter Save Our Streams Biological Monitoring Data

For more info about our biological monitoring protocol, visit www.iwla.org/sos

Video: How to Enter SOS Biological Data

https://www.facebook.com/watch/?v=806464119723939
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Using the Hub: Organization Member

Welcome to the Clean Water Hub! As a user of the Hub, you have the option to join an
organization or collect data as a freelancer. Read on to find out how organizations work and
what you can do with your data.

Join an Organization

If you are monitoring with an organized group, you can find and join the organization. Once
you've joined, the data you collect and post will be linked to that organization, and visible on
the organization map and site list.

To find your organization, just click the Community tab and search for it under
Organizations.

Community

Search Organizations

SEARCH
| usanzezaes |

<%, |zaak Walton League P s Wabash Chapter
B erica National I{'@ | |zaak Walton League
T T e

Ereelancer
Freelancer = Cr0anization

of

4 Drganization \z{ '55'

Click on your organization, and you'll be taken to the organization's page. Here you can see
all of the sites monitored by that organization as well as information about that group. To join
the organization, just hit the blue "Join Organization" button!

|ZAAK WALTON LEAGUE OF AMERICA NATIONAL
ORGANIZATION

JOIN ORGANIZATION
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Depending on your organization, you may need to be approved by a manager before your
account is linked to the organization. You will see a "pending" notice until you have been
approved by the manager. If you don't need approval, you can start adding data right away!

Can't find your organization? Send us an email at support@cleanwaterhub.org and we'll
create it for you!

Freelancer Monitor

Monitoring on your own? You don't need to join and organization to submit data. If your
account isn't linked to an organization, you will be automatically listed as a "Freelancer
Organization.” Being a Freelancer means you are monitoring on your own, following one of
the protocols listed in the Hub. If the protocol you are using is not listed in the Hub yet,
contact support! We are working to add more protocols from across the country to the Hub.

To find out how to create a site and enter data, check out the article Adding_Your Stream
Site to the Clean Water Hub.
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Using the Hub: Organization Manager

Welcome to the Clean Water Hub! As an Organizational Manager, you have a wide range of
privileges that allow you to manage your users, customize your organization page, and
more. Read on to find out more!

If your organization doesn't have a page yet on the Hub, contact us! Individual users cannot
create organization pages: support@cleanwaterhub.org.

Find Your Organization's Page
To get started, find your organization by searching for it under the Community tab. Make

sure you are logged in to your Hub account!

Community

Search Organizations
SEARCH

Ereelancer
Freelancer  2[0anNIZation

f‘i" Wabash Chapter
ﬁﬁ | 1zaak Walton League

Select your organization, and you'll be taken to your organization page. Click on the pencil
icon beside the organization name to be take to the Organization Profile page.

IZAAK WALTON LEAGUE OF AMERICA NATIONAL ORGANIZATI
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Navigating the Profile Page
There are many ways to customize your organization page! Explore below for a breakdown
of each section of the Profile Page.

Organization Status

Here you can choose whether to make your organization visible to the public, edit the name,
website, and general information. Note: if your organization is not public, both the page and
data will not be visible to any users (including organization members).

Organization Status
() 5 Publ

Organization Name

|zaak Walton League of America National Organization

Website Phone

Protocols

If the monitoring protocols your monitors use (e.g. Save Our Streams) is not already
associated with your organization, you can add it by searching for the protocol under "Add
Protocols.” If you do not see your monitoring protocol, contact Hub support.

Auto Approve Users

Toggle this button to either allow any user to join your organization, or require that users
need to approved by you or another organization manager. Pending users will be visible at
the bottom of the page under Members and Managers.

Auto Approve Users

This allows users to join automatically without an approval,

Embed Code

This html code allows you to embed your organization's site map directly on a webpage!
Simply copy this code and insert it into the desired webpage. This code is automatically
generated - do not try to edit or alter it.

Download Access
Control who can download your organization's data. You can allow anyone in the public,
members only, or managers only to download your data. Data is downloaded in a .csv file.

Logo and Background Image
Upload your organization's logo and background image to customize the look of your
organization page!
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Address
Add the physical or mailing address of your organization.

Program Information
Enter a description of your organization and monitoring program.

Protocol Information
Enter a description of the monitoring protocol used by your monitors (e.g. Save Our Streams
Chemical and Virginia Save Our Streams Biological).

Invite Users to Organization
Directly invite Hub users to join your organization. Select whether the user will be invited as
a member or manager. Invited users will receive an email notification.

Members and Managers

View a list of all of the users in your organization, including managers and members. Here
you can approve pending members, revoke privileges, or remove a user from the
organization.

Add Sub Organizations

If you manage an umbrella organization that has member organizations, you can add them
as Sub Organizations. For example, a local Izaak Walton League chapter can be a Sub
Organization of the National Izaak Walton League. Search for your Sub Organization and
invite them to join. If you don't see the Sub Organization listed, they may not have an
Organization page on the Hub! Contact the group and Hub support to get the setup process
started.

Sub Organizations

View a list of all Sub Organizations associated with your account. You can remove a Sub
Organization, but Sub Organizations must approve their association with you as an
Organization (Organizations do not approve associations).

Approve Parent Organizations
If your organization is a member of a larger organization (e.g. you are a chapter of the l1zaak
Walton League), you can see and approve association requests here.

Use these customization features fit the Hub to the needs of your organization. Once you're
done, you'll be ready to start collecting and sharing your monitors' data!

If you have any questions, contact support: support@cleanwaterhub.org.
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Revised 06-17-15
Creek Freaks Activities-Materials List

This list includes materials needed for most of the Creek Freaks activities and an
estimated price for each activity. Try to get as much material donated as possible. Some
materials are used for nmltiple actrvities and therefore would only need to be purchased once
(i.e. stopwatches). They are listed multiple times in case you are only doing selected
activities.

The dollar store 1s your fnend! Try to get as many ifems there as you can!
Remember that while some materials will need to be purchased each time (i.e. celery) most
of these items can be reused for multiple demonstrations. Orderning ifems online and buying
in bulk can be significantly cheaper, but don’t forget to add mn shipping and handling charges,
which could drive your price per item up. (This is inevitable for some of the chemical and
biological monitoring materials.)

If vou buy all materials. and share items such as stopwatches/cups/potting soil between the
activities, you can expect to spend at most about $750. This does not include the purchase of
any boots or waders.

The indoor activities cost about $250
**Dollar stores, donations, borrowing, and resourcefulness could significantly decrease this
cost! Get Creative!

The monitoring equipment costs about $500.

Have fun!
Questions please contact Leah Miller, leah@iwla org or (301) 548-0150 x 219

Watershed Model
Item/Quantity Cost
1 alumunum cake pan 9x137 $3.00
1 roll alununum foil $3.00
2-3 blocks Flonst Foam (various shapes) or empty soda cans $3.00 or
Donated
1 package small farm animals $7.00
1 package Model houses and trees $10.00
1 empty spray bottle $2.00
1 packet cocoa powder (pudding or hot chocolate mix fine) $1.50
1 box red kool-aid mux (packets are fine- 2-3) $2.50
1 box blue kool-aid mux (packets are fine- 2-3) $2.50
A few small pieces artificial turf (Ask for scraps from a cut) Donated or
$3.00 sq. ft.
1 sponge $1.00
1 bottle chocolate sprinkles $2.50
1 bottle rainbow sprinkles $2.50
Total $43.50
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Putting on the Brakes

Item/Quantity Cost
1 per student/group- plastic “take out” containers or shoe boxes (with Donated or
flat bottoms) $2.00 each
1 centimeter muler $1.00
1 package modeling clay (1-1b) $10.00
1 marble per student/group $1.00
1 bag cotton balls (small handful per group) $1.00
1 package pipe cleaners (small handful per group) $2.00
Additional craft supplies-g-tips, popsicles. straws, etc. $5.00
1 stopwatch (needs to go to hundredths of a second) per group $6.00
1 wooden block, book, or similar (to prop up container) per group Donated
Total $18.00
Soil Texture and Percolation Tests
LItem/Quantity Cost
1 per student - Texture & Percolation test charts from Leader Gude (p. =$1.00
24)
1 per student - “Key to Soil Texture by Feel” from Green Zone =$1.00
addendum (pg. 13)
1 roll paper towels $1.00
1 blender (cheap) $20.00
4 cups clay kitty litter ground up in blender $3.00
10 1bs. sand $5.00
20 1bs. local soil/potting soil $7.00
3 containers for different soils (Tupperware like) Donated
3 clear 500-mL wide-mouth beakers/measuring cup $8.00
3 clear smaller beakers for soda bottles to sit in (2 cup or <4.51n $6.00
diameter) Norpro #3036 Plastic 2 Cup Measuring Cup
3 stopwatches (need to go to hundredths of a second) $12.00
1 bottle food dye (any color) $4.00
1 roll duct tape $5.00
6 pieces of window screen or other fine mesh to cut info circles, each $16.00
approximately 10 cm m diameter
3 empty 2-litre soda bottles —bottoms cut off, mesh screens taped on Donated
with duct tape per Green Zone addendum
3 small clear plastic cups $1.00
1 package modeling clay (1-1b) $10.00
1 set of measuring cups $4.00
Total 5104.00
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Filter Plants —Set up the night before!

Item/'Quantity Cost
1 centimeter ruler $1.00
1 bunch fresh celery with leaves $1.50
1 roll masking tape $1.00
1 bottle red food coloring $4.00
1 bottle white vinegar $2.00
2 sturdy (glass or hard plastic) cups to stand celery stalks in $4.00
1 knife to cut celery Donated or
$1.00
1 roll paper towels $1.00
Cutting board/plate to cut celery on Donated or
$2.00
Total $17.50

Erosion in the Zone

Item/Quantity

2 large empty coffee cans Donated
2 fine stramers with handles that fit inside the coffee cans $18.00
4-6 coffee filters (fo have exfras) $2.00
2 large plastic kitty litter trays with a 3/8" hole dnlled at the end of each $6.00

tray at the center about 2 inches up from the bottom  Please measure —
both need to be the same. Each of these will be filled with the soil and
one will stay bare and the other will be covered with sod. Can be the
next size up. Just a faurly small hole 1s needed.

Potting soil to fill katty litter tray $7.00
2 wooden blocks to raise up one end of each tray Donated
1 piece of sod large enough to cover one tray (don’'t get until a few days Donated
before)

2 large buckets to furn upside down on the floor and place the coffee $8.00

cans on top of so they aren’t too far below the trays that will be set up
on a table top/ or boxes/ plastic tubs

2 plastic cups $1.00

1 box cutter/knife/scissors to cut plastic cups in half Donated
2-3 emptv gallon jugs (filled with tap water on site) Donated
1 watening can with sprinkler head $12.00

Total $54.00

Can You See Warter Pollutdon?

Item/Quantity Cost
5 clear plastic cups $1.00
1 bottle of food colornng $4.00
1 bottle of white vinegar $2.00
1 cup stream/pond/lake water N/A
1 bottle of bottled water $1.00
1 cup tap water N/A
Total 58.00
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Critter Cube Count
Item/Quantity

wanw creekfreaks net/library

**You will need a full set of this for each group of students*= Cost
1 set of critter cubes
0 1x1 wooden blocks www. crafiparts.com $4.00

Cntter Cube Templates printed from www.creekfreaks net/library =$1.00

1 bucket to shake § cubes (e.g., ice cream bucket, Tupperware, large Donated or

cup) $1.00

1 macromvertebrate ID chart in Addendum pgz. 10 =£1.00

1 “Crtter Eey” sheet Addendum pg. 9 =51.00

1 laminated Field Guide to Aquatic Macroinvertebrates** §4.05 (each)

1 4 Guide to Aquatic Insects & Crusiaceans** $8.05 (each)
Total $20.00

**Items can be ordered from

hitp://www.mwpubco.com/conservation htm

Call 1-800-233-8787 to ask for potential educational discounted price

Other Items

Item/Quantity Cost

Extra (sharpened) pencils for the data forms $2.00

1 Calculator $2.00

10 Sheets of blank computer paper for vanious activities =$1.00

1 pair Scissors $2.00
Total 57.00

WATER QUALITY MONITORING FIELD ACTIVITIES

Physical Monitoring

Item/Quantity

1 Physical Momtoring Form - Green Zone Binder or =$1.00

www creekfreaks net/library

1 100-foot measuring tape $15.00

1 folding vard stick %4.00

1 stopwatch (need to go to lindredths of a second) $6.00

1 ball of string or twine $2.50

1 whiffle ball $2.00
Total $20.50

Biological Monitoring

Item/Quantity

Waders, water shoes (closed toed), or old sneakers for kids to get in the | Donated/'bring

water your own

1 Biological Monitoring Form - Green Zone Binder or =$1.00
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1 SOS kick seine net, 1/32" mesh from Nichols Net& Twine 1-800-878- $41 40
6387
2 wooden dowels (1 % x 48in poplar) $9.20
1 plastic white tablecloth - 547 x 108" $3.00
2 white ice cube trays $4.00
1 F/ C thermometer (order in set of 12): Science Kit & Boreal Laboratories 58970
(67310M20) worw sciencekit com
5 pairs forceps (Nasco #5B12628M) $11.50
3 handheld lenses/magmifying glasses $3.00
2 large magmifiing boxes (Nasco #5B10305M) $3.30
5 small magnifying boxes (Nasco #5B10304M) $10.75
1 Field Guide to Aguatic Macroinvertebrates ** $4.95
1 4 Guide to Agquatic Insects & Crustaceans** 38.95
5 Key to Stream Macroinvertebrates- Addendum pg. 10 =$1.00
1 clipboard $2.00
**Shipping charges may increase price™~ Total 5106.05
**Ttems can be ordered from
hitp:/www. mwpubco. com/conservation htm
Call 1-800-233-8787 to ask for potential educational discounted price

Chemical Monitoring

Item/Quantity

1 Chemical Monitoring Form - Green Zone Binder or <$1.00

www.creekfreaks net/library

1 Chemetrics Dissolved Oxygen kit: Chemetries (K-7512) $3024

| wwrw.chemetries. com

1 Extra dissolved oxvgen comparators. Chemetries (C-7512) $18.05

www.chemetnes.com

1 Chemetrics Phosphate kit (ortho): Chemetries (K-8510) www chemetrics com $58.82

1 Extra phDSph:l'[f_‘ COMPArators. Chemetiies (C-8310) warw chemetrics. com £18.05

1 HACH pH test strip set: Fondriest Environmental (2745650) www.hach.com $11.25

1 HACH Nitrate/Nitrite test strip set: Fondriest Environmental (27435423) $10.05

www.hach com

1 HACH Chlonde low-range test strip set: Fondriest Environmental 54405

(2744%40) worw hach com

1 Tl"ﬂ.ﬂEle’EﬂC}' tubes: Ben Meadows (111360) www benmeadows com $40.00

1 F/ C thermometer (order in set of 12): Science Kit & Baoreal Laboratories $89.70

(67310020} wrwrw.sciencekit com

1 stopwatch $6.00

1 Extra 25ml sleeve of plastic containers (A-0013) www chemetrics com 5011
=*Shipping charges will increase price™* Total $360.21
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