Musconetcong Watershed Association
Watershed Education Program- 2014 Lesson Plan

Main Goal: This education Program teaches students about freshwater ecology, ground and
surface water, impacts of storm water runoff, and the historic and geological features unique to
the limestone valleys in the Musconetcong and adjacent Delaware River tributary watersheds.
Our Program promotes a sense of stewardship for the environment that is rooted in knowledge of
science, local ecology, and history.
This program is broken up into 3 lessons (which can be taught over 1-3 class periods) and
includes a day of field work, taking place in a local stream.
Lesson 1- Water and Watersheds
Goal: Students will learn what a watershed is, and that there is a limited amount of fresh water
available for us to use as drinking, washing our clothes, watering plants, etc. as such we need to
do all that we can to ensure that the water we do have is safe for all to use.
To begin this lesson we will start with a discussion on what the Musconetcong is and what a
water shed is. To begin the discussion write Musconetcong Watershed up on the board.
Prompt the students to begin a discussion with the following questions.
Q. What is the Musconetcong? (A river)
Q. What is a Watershed? (A Watershed is an area of land that drains to a single body
of water such as a stream, lake or wetland. Watersheds are typically named after the body
of water into which the land drains) No matter where you live, you live in a watershed.
*If students are having trouble understanding what a watershed is, use the example of a
shower.
Q. What watershed do you live in? When it rains at your house where does all the water
drain to? Think about any streams or creeks that may be nearby. (Answers may vary
depending on the school. Typical answers are the Musconetcong and Pohatcong)
Q. What do you know about the Musconetcong River? Where does it begin? Where does
it end? What towns are located along the river?
-The Musconetcong River begins in Lake Hopatcong and Flows for 42 miles, before
draining into the Delaware River.
- Some towns along the river are Lake Hopatcong, Hackettstown, Mansfield,
Washington, Asbury, Hampton, Bloomsbury, Bethlehem, etc.
Q. Why do we use watersheds when talking about water and water quality? Why don’t
we just use towns and county boarders instead? (A watershed’s drainage area is
determined by the topography or “lay” of the land. Water always flows downhill and in
the path of least resistance and therefore it does not obey boundaries of towns, it does
however obey the laws of drainage basins.)
Q. How do you thing the actions of towns along the river could have an impact on other
towns? What if a town downstream does a great job protecting water quality, but a town
upstream does not, and vice versa?
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Let’s take a closer look at the Water Cycle. Students should have already learned about the
water cycle, so this is just meant to be a quick review.
Q. What are some parts of the water cycle? As the students begin sharing the different
parts of the water cycle begin to write them on the board, so that the students can see the
cycle they are developing. Be sure to include the following parts in the water cycle
students are developing:
- Evaporation- water leaves the earth as vapor
- Condensation- water in the atmosphere begins to form clouds
- Precipitation- water falls from the atmosphere to the earth as rain, snow, etc.
- Runoff- water that falls as precipitation collects in rivers and streams
- Infiltration- water that falls a precipitation collects in the ground as
groundwater.
Briefly discuss the different parts of the water cycle with the class. As the discussion continues
propose the following question to the students.
Q. Where does new water enter the water cycle? (There is no new water entering the
water cycle. That means that the water you used this morning to brush your teeth, was
around with the dinosaurs and even before that.)
This means that we are not getting any new water, and therefore must take care of the
water we have. Of this there is only a small portion that is available for humans to use
for consumption.
Q. What kinds of water exist on earth? (Saltwater (Oceans) Freshwater (surface water,
lakes, streams, rivers, ponds, vapor in the atmosphere, water in people and animals,
polar ice caps).
Q. How much of this is available for humans to use? (A very small amount, to stress
this point to the students, we will do the following demonstration.)
1. Bring the students attention to the 5 gallon bucket of water sitting on the table.
Explain to the students that this represents all of the water on earth in all forms.
2. Remove 2 cups of water from the bucket, using the measuring cup. Explain to
the students that the water remaining in the bucket is sea water, and as such we
are unable to use it. Set the 5 gallon bucket aside since it is not able to be used.
3. Pour 1 ½ cups of water from the measuring cup in to a bowl. Explain that the
water poured into the bowl is frozen in the polar ice caps, and can’t be used for
drinking.
4. The remaining ½ cup of water is equal to the amount of fresh water that is
currently moving through the water cycle (groundwater, surface water, and
atmosphere). How much of this water is Surface water? (1 drop)
5. Explain to the students that the total amount of fresh water is limited and that
we are not going to get anymore. Even though water is constantly moving
through the water cycle and changing forms, the proportions of each type do not
change.
Discuss with the students that this is not a lot of water, and since we are not getting any more we
really need to protect what we do have from pollution.
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Q. Do you know of any laws that are in place to protect or rivers and oceans from
pollution? (Until about 1950 or 1960 there were no regulations to what could be place
in/ or done to areas surrounding water, this lead to –Rivers on Fire, -Dead Waterfowl, Fish that made us sick, -Water we could not swim in. Clean Water Act: Passed in 1972,
primary federal law in the US governing water pollution, goal is to ensure that surface
waters would meet standards necessary for human sport and recreation (fishable and
Swimmable.)
As discussion begins to dwindle, bring the discussion back to the beginning to stress the main
goal of the lesson. Answer any questions and clear up any misconceptions the students might
have.
Lesson 2- Relationship between Land Use and Water Quality
Goal: Students will understand that the actions we make every day have an impact on the
watershed and consequently have an impact on water quality.
*If this lesson is begin given on a separate day than lesson 1 begin with a brief review of what
was learned during lesson 1.
Begin this lesson by discussing with the students different ways we use land in our watershed.
Q. What kinds of things do you see on your way home from school? (List what the
students share on the board)
There are 3 main was we use land in our watershed, they are described below. Have a discussion
with your class on each of these topics, focusing on how each use of the land could affect water
quality.
Agriculture: Overtime people began to realize that pesticides and fertilizers have a
detrimental effects on people, wildlife and aquatic ecosystems. Use of these can result in
bioaccumulation (build up over time) that can be extremely harmful to organisms.
 Fertilizer- Contains nitrates which promote plant growth, when washed into the
river by runoff, this promotes algae growth (Too Much) when they decompose
this leads to low oxygen levels, which is not good. Fertilizers also accumulate in
ground water which humans use for drinking, this is also not good. If manure,
enters the stream/river it can cause excess amounts of ammonia and pathogens, as
well as rob the stream of vital oxygen.
 Pesticides: DDT was a common pesticide used in the 40’s and 50’s it was very
effective at killing off any unwanted bugs on crops, however it was equally as
good at harming other organisms as well. It would remain in the ecosystem and
harm birds, and other waterfowl even harming the people how at these animals. It
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was banned from agricultural use in 1972 in the United States. Other pesticides
at in the same manner.
 Erosion: A big component of agriculture is the keeping and raising of livestock,
such as cows. These animals are often fed grass and graze on the land in which
they live. Overgrazing by these animals leads to less grass keeping soil and
sediments in place. This results in more sediments entering the stream than
normal, sometimes taking pesticides and fertilizers with it. Fish like to lay eggs
on a rocky bottom, not a muddy bottom. This can also effect a fish’s ability to
breath.
Residential: Often time’s people don’t think about their homes as having an impact on
the watershed in which they reside. But expanding on what we learned yesterday water
will always flow in downhill, so when it rains at your house that water has to go
somewhere, where does it go? The River!
 Septic Systems: In some areas homes are not able to be connected to a sewage
system. These homes rely on septic systems, or huge holding tanks in the ground
where waste can settle and then decompose, however sometimes these are placed
in the wrong type of soil where drainage is not adequate. This results in a backup
of bacteria, nutrients, and ammonia which will bubble to the surface and then
runoff into streams and rivers.
 Lawn Care: Many chemicals used on lawns to keep them green and weed-free are
harmful to streams, rivers, people and pets. If these chemicals reach the stream via
runoff they can kill macro-invertebrates an even accumulate to cause algal
blooms. (Acre-Per-Acre many residential neighborhoods use 10x more chemicals
than farmlands.)
 Homes: Every home covers up a sport that water used to soak through. This
makes the earth impervious (waterproof) in that location. Other impervious
surfaces include roads and driveways. This prevents the water from making the
long slow trip through the earth to groundwater, as well as prevents it from having
time to be cooled and cleaned as it makes it way to surface water. Chemicals
used at home also can make their way into streams/ rivers etc.
Industrial and Business: Like agriculture and residential areas, areas where there is a
higher proportion of industry and business can have effects on the watershed.
Sometimes a business produces hazardous waste, air pollution of have things on the
property that runoff into a rain storm area, this can obviously effect a river. Like homes,
business take up space that was once available for water to run through and they may
use septic systems. Litter is also at an increased risk in these areas.
As discussion on land use and water quality begins to die off, bring the discussion back to the
main point. The actions we make every day have an impact on the watershed and consequently
have an impact on water quality.
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Lesson 3- Monitoring: How Healthy is the River?
Goal: It is important that we monitor water quality to ensure that all water is safe and healthy for
everyone to use. Students will learn the techniques that scientists at the Musconetcong
Watershed Association use to monitor quality, and what they are looking for. The methods that
students learn about today, will be the methods they use to complete their field work.
*If this lesson is being given on a separate day than lessons 1 and 2 begin with a brief review of
previous lessons.
There are 3 types of sampling methods that MWA scientist use when completing a field study.
Have a discussion with the class on each of these methods and what they are looking for in each
method.
Physical Sampling- This method of monitoring is the easiest to complete. No special
equipment is need. This method consists of:
1. What do you see in and near the river?
2. What do you smell?
3. What do you hear?
4. What could this mean for the health of the river?
Students should be looking for how the land is being used along the river and what
that could mean for water quality, does the land use promote good water quality or
poor water quality? During this method of sampling students should be developing a
hypothesis on what they believe the water quality could be.
Some things they may mention are:
Riparian Buffer- (an area next to the river consisting of plants, tress, and tall
grass) this helps to slow and filter water as it enters the stream/river. As well as
stabilize the banks. A riparian buffer is a good thing to see along both sides of the
river.
Farms- The presence of farms near the river could mean increased fertilize,
pesticides, nitrates, and animal waste in the river.
Roads- The presence of roads could mean that oil and gas could be found in the
river.
Industrial land use- chemical waste is a possibility
Parks nearby- fertilizer/pesticides/animal waste could be found.
Housing developments- pesticides/fertilizers/ and failing septic tanks could be an
issue.
Chemical Sampling- Chemical test kits will be used to determine 4 properties of the
water in the river. (We will explain the process for completing each test during the field
work portion of this lesson)
1. Temperature- Q. Do we want to see cold water or warm water in the river?
(We want to see cold water, because cold water holds more oxygen) The ideal
temperature we are looking for is 55°F/12°C
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2. Dissolved Oxygen- Aquatic organisms need dissolved oxygen to breath. This
oxygen can be used up by the presence of too much bacteria. Higher
temperatures = low dissolved oxygen levels. The Dissolved Oxygen level we
are looking for is ≥6ppm
3.Nitrates- Nitrates are found in fertilizers, they promote the growth of algae,
which will continue to grow until they use up all the nutrients in the water,
ultimately causing their death. As they die they use up all the oxygen in the
water. The presence of nitrates are not good for the river. The nitrate levels
we are looking for are ≤ 1ppm
4.pH – (potential Hydrogen) pH is the measure of how acidic or basic the
water is. Measured on a scale from 1-14. A pH of 7 is natural (drinking
water) anything less than a 7 is considered acidic and anything greater is
considered basic. When the water is too acidic or too basic it can mess with
the way that organisms in the water grow, feed, and function. We are looking
for a pH in between 6.5 and 8.5
Biological Sampling- Q. What is biology? (The study of life and living organisms). In
this form of monitoring we will be looking for a specific type of organisms called
Macroinvertebrates- (Marco- meaning visible to the naked eye. Invertebrate-organism
with no backbone). We will use a method called a kick net to sample for these
organisms. We sample these organisms because they live in the same area of the river
for an extended period of time, giving us a sense of the health of the river over time.
Chemical sampling only gives a “snap shot” view of the health of the river.
Macroinvertebrates are broken up into 3 groups
Group 1: these macroinvertebrates are pollution sensitive and will only live
in water that is of good quality. The presence of these organisms indicates
that the water is not polluted.
Group 2: these organisms are somewhat pollution tolerant and will live in
water that is slightly polluted
Group 3: these organisms are pollution tolerant and can be found in any
quality of water.
As long as you find organisms in group 1, it is an indicator of good quality water.
Ideally you will find a variety of organism from all three groups.
Wrap-up this lesson by explain to the students that everything we talked about to is what they
will be doing in the field when we meet again.
Lesson 4- Fieldwork
Goal: Students will use the information they have learned to come up with a hypothesis on what
they believe the quality of the water is, with supporting information. They will then uses the
methods previously discussed to monitor the water and determine if it is of good quality or poor
quality. Students will compare their conclusion to their hypothesis to determine if it was correct
or not.
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Students begin by completing a physical assessment and developing a hypothesis on what they
believe the quality of the water is.
Students the complete a biological assessment, using kick nets, and then use and identification
sheet (attached) to identify macroinvertebrates and determine what group they are in.
Students then complete a chemical assessment using the procedures on the attached sheets.
Students will record all of the information they gather on their “River Study Sheet.” They will
use this information to draw a conclusion on the health of the river.
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Dissolved Oxygen Testing Procedures
Part 1: Collecting Water Sample

Part 2: Adding the Reagents

Procedure Continued on
Reverse Side

Part 3: The Titration

Nitrate Testing Procedure

pH Testing Procedure

