How Clean Is Our Water? – Water Quality Lesson Plan
Science Process Skills:
Observing
Predicting
Classifying
Measuring
Inferring Communicating

Inquiry Question:
How can we mitigate the effects of human activity
on the community and Everglades watershed?

Other possible questions:
What things pollute the water?
How do pollutants get in water?

Objectives:
• To build the connection to real world problems such as nutrient pollution in the Everglades
and other bodies of freshwater.
• To better understand how we can use Everglades literacy in student-centered approaches,
where students learn about a subject by working in groups to solve an open-ended problem.

Goals:
● Participants will apply problem-based learning to a real-life situation (i.e., water quality).
● Participants will learn water quality standards and how to interpret data.
● Participants will learn about nutrient water pollution and how it affects the Everglades and
other bodies of freshwater.
● Participants will analyze the results of their own nutrient tests and submit their data to an
online platform.

Students will be able to:
●
●
●
●
●
●
●

Describe the effects of excess phosphates on the Everglades ecosystem.
Describe the effects of other excess nutrients on the Everglades ecosystem.
Describe the ways that human activities can lead to nutrient pollution.
Use basic water chemistry to evaluate the water quality of local water sources.
Collect and test water quality samples from various sources.
Analyze and draw conclusions about water quality data.
Submit data to EarthEcho Water Challenge – http://www.monitorwater.org/, an
International Citizen Science program.

Part 1: Background information about nutrient pollution in the Everglades and other bodies of
freshwater.

Part 2: Water quality testing of 2 sources – the dependent being the historic, low in nutrients
Everglades, and the variable being a local body of polluted water or a created scenario.

Vocabulary and Materials Needed

1. Nutrient - A chemical that an organism needs to live and grow, or a substance used in an
organism's metabolism which must be taken in from its environment.
2. Phosphate - An inorganic compound containing phosphorus and oxygen. Readily combines
with other elements. A common ingredient in fertilizer.
3. Oligotrophic – Naturally low in nutrients
4. Phosphorus - An element that is essential for life. In freshwater aquatic environments,
phosphorus is often in short supply; increased levels of this nutrient can promote the growth of
algae and other plants.
5. Stormwater runoff - Rainfall that flows over the ground surface and may filter into an aquifer.
6. Eutrophication - Water that becomes overly enriched with minerals and nutrients which
induces an excessive growth of algae.
7. Anthropogenic - Environmental pollution and pollutants originating in human activity.

Materials needed for Part 1:
❏ Background Information
❏ Water Quality PowerPoint Presentation *adjust if necessary
❏ What’s Wrong? Picture Reference
❏ Copies of the article: “Pollutants threaten the Everglades' future”

Materials needed for Part 2:
❏ Copy of the Association of Fish & Wildlife Agencies Field Ethics *(if collecting with
students in the field)
❏ 2 buckets – one for source 1 and the other for source 2
❏ Distilled water
❏ Water Quality Monitoring Field Datasheet & Data Table handout
❏ 2 Sets of Data Collection Testing Procedure Cards (steps 1-6): one set for source 1 and one
set for source 2
❏ Water collection container with lid - 2 per group: one for source 1 and one for source 2
❏ Thermometer or sticker thermometer attached to collection container
❏ Turbidity sticker located inside on the bottom of water collection container
❏ LaMotte® Plastic Test Tubes - 3 per group: one test tube for pH, phosphate, and nitrate
❏ 1 small glass vial per group for Dissolved Oxygen
❏ 1 pipette per group
❏ Phosphate Test Tablets - 3 per group/more if you are evaluating multiple water sources
❏ Wide Range pH Test Tablets - 3 per group/more if you are evaluating multiple water
sources
❏ Nitrate Test Tablets - 3 per group/more if you are evaluating multiple water sources
❏ Dissolved Oxygen Test Tablets - 6 per group/more if you are evaluating multiple water
sources.
❏ Guide for Interpreting Water Quality Parameter Data
❏ Optional aerator
**Note: IF YOU CANNOT COLLECT WATER ON YOUR OWN OR WITH THE CLASS, see preactivity prep instructions if you are going to build the scenario in the classroom as opposed
to collecting and testing water samples in the field.

Part 1: Background Information
*A PowerPoint presentation is included for you to teach students about the background
information. Depending on if and where you are collecting water from, you can add your own
images and information for source 2, or use the sample provided.

The Problem
The Everglades was once oligotrophic, or naturally low in nutrients. Now, two large issues of
concern that affect the health of the Everglades are the quantity and quality of water. Water quantity
can become an issue of concern because too much or too little water can alter and upset the
delicate balance of the ecosystem. The quality of water can become an issue of concern when
pollutants such as excess nutrients, (or litter and garbage), exist at a concentration greater than
would occur under natural conditions. Water quality can affect which organisms live in it, and in
some cases alter the drinkability of the water. Water quality can be assessed by studying many
parameters such as phosphates, nitrates, pH, turbidity, salinity, and temperature.
While scientists measure water parameters using sophisticated instruments in labs for accurate
results, there are other cost-effective and faster tools we can use to assess water quality on a
smaller scale. We will be using the Water Monitoring Kit to determine phosphates, nitrates,
dissolved oxygen, pH, and turbidity of nearby water bodies. This will give us an indication about the
health of the aquatic ecosystem and if it has been impacted by any anthropogenic source.
Phosphate
Phosphate helps plants take energy from the sun and make food. Although naturally occurring
phosphorus in small amounts is a good thing, high concentrations of phosphorus can cause rapid
and extensive growth of aquatic plants, especially algae. Scientists have determined that excess
phosphorus in the form of phosphate has put the fragile Everglades environment at risk. High
phosphate concentrations favor the growth of simple algae and plankton over more complicated
plants. Increased growth of algae and some plants will overcrowd the ecosystem, changing native
plant communities and resulting in a loss of open water area where wading birds feed. For example,
the characteristic sawgrass marshes are being overrun by a monoculture of cattails, which thrive in
areas of high nutrient pollution by growing faster than other aquatic plants. The excessive growth of
cattails in the Everglades prevents sunlight from reaching a variety of slower-growing aquatic plants,
limits access for wading birds and fish, and blocks natural water flows to Florida Bay. Although
cattails in southern Florida are native, because of elevated phosphorus conditions, native cattails
can now be classified as “invasive” plants in the Everglades system.
Nitrate
Nitrogen is an element found in nature that uses the help of bacteria to fix it into organic compounds
called nitrates. Unlike phosphates, freshwater habitats in the Everglades can tolerate higher
concentrations of nitrates. Sewage and agricultural runoff are the main contributors to high levels of
nitrate in a waterbody. High levels of nitrates in a waterbody increase plant growth and decrease the
amount of oxygen available in the water. Freshwater habitats in the Everglades feed into saltwater
ecosystems that do not tolerate excess amounts of nitrate. Because of Lake Okeechobee
discharges, excess nitrogen is one of the main culprits increasing the frequency and intensity of
nearshore red tides in the Gulf of Mexico.

Dissolved Oxygen (DO)
All aquatic animals need oxygen to survive. Although water (H2O) contains an oxygen molecule,
this oxygen is not the one that living organisms use. There is a small amount of oxygen, about 10
molecules of oxygen to 1 million molecules of water, that is dissolved in the aquatic environment.
Dissolved oxygen saturation is dependent on water temperature and a relative measure of how
much oxygen is dissolved, or carried proportional to the maximum concentration that can be
dissolved. Natural and human-induced changes to the aquatic environment can affect the
availability of dissolved oxygen. High levels of phosphorus and nitrogen affect ecosystems and
potentially lower the amount of oxygen available, threatening aquatic animals and plants.
pH
Excessive plant and algae growth can raise the pH of a water body, altering the ecosystem water
chemistry and creating an imbalance in microbial bacteria, all of which alters species composition
and dominance, markedly reducing species diversity. pH can also be affected by industrial waste,
agricultural runoff, or from mining operations. Most aquatic organisms are adapted to a specific pH
level and may die if the pH of the water changes even slightly. The Everglades has a water quality
criterion for pH of not <6.0 or >8.5. Values lower than 6.0 are routinely reported in the Loxahatchee
Wildlife Refuge, but not considered of an ecological concern because of the Refuge’s naturally low
alkalinity.

The Current Solution
The Department of Environmental Protection established a stringent phosphorus water quality
standard of 10 parts per billion (ppb) or less of phosphorus concentration in the Everglades; current
levels of phosphorus input have been monitored at more than 200 times that level. With the
development of many agricultural areas in the Everglades system (commonly referred to collectively
as the Everglades Agricultural Area or EAA), phosphorus began to build up due to the use of
fertilizers containing high concentrations of phosphates and tilling of the soil, which releases
phosphates bound to soil particles.
In order to remove excess phosphorus and promote a healthier balance of other nutrients, the
South Florida Water Management District (SFWMD) has constructed Stormwater Treatment Areas
(STAs). These STAs are constructed wetlands that remove excess nutrients, such as phosphorus
(in the form of phosphates), and play a vital role in protecting and restoring America's Everglades.
Wetland plants, such as cattail and algae in the STA, take up phosphorus and store it in their roots,
stems, and leaves. The water leaving the STA has significantly less phosphorus than the
stormwater runoff water flowing in. STAs are monitored on a regular basis by SFWMD personnel to
ensure the quality of water is maintained.

Part 1: Procedures
1. Go over PowerPoint Presentation with students or cover the background information in your
own way.
2. Show students pictures of water affected by an algae bloom:

3. Using the picture and focusing on the water quality and health concerns, brainstorm
answers to the following questions. Have students answer these questions on a sheet of
paper.
●
●
●
●
●

What is wrong with this picture?
How do you think this happened?
Do the community members have direct access to this water source?
Should people swim in this water?
Besides people, who else is affected by this issue? (fish, birds, fishermen,
businesses, etc.)
● What should the community do about this problem?
4. Handout article:
● https://www.earthmagazine.org/article/pollutants-threaten-everglades-future
5. After reading the article discuss the following questions with your students:
● What things pollute the water?
● How do pollutants get in water?
● What is water quality?

6. Share with your students the nine parameters of water quality and possible sources of
nutrient pollution listed below.
- Nine physical, chemical, and microbiological parameters that are measured:
●
●
●
●
●
●
●
●
●
-

Dissolved Oxygen
Fecal Coliform
Biochemical Oxygen Demand
pH
Temperature Change
Nitrate
Phosphate
Turbidity
Total Dissolved Solids

What are some sources of nutrient pollution?
● Municipal Sewage
● Agricultural Fertilizers
● Livestock Waste
● Stormwater Drainage
● Aquaculture

7. Tell students they are going to be collecting and testing water samples from a body of water
located at or near the school campus (or present the classroom simulation) to analyze the
quality of the water.
8. Present the problem:
Scientists agree that there are some boundaries, such as climate change, ocean
acidification, ozone depletion, and loss of biodiversity, to name a few, in the Earth’s
ecology that should not be crossed. One of those is the level of nutrients in our
freshwater bodies. However, in the last decade we have begun to cross that boundary.
The amount of nutrients (phosphorus and nitrogen) we put into our lakes, rivers, and
watersheds is of critical concern. Nutrients from agricultural sources and municipal
wastewater often contaminate freshwater bodies, harming vital wildlife, threatening
human health, tipping fragile ecosystem towards collapse, and destroying drinking water
supplies.
Ninety percent of all drinking water comes from freshwater sources. More than 15,000
bodies of water around the United States are now in peril because of nutrient pollution.
The algae blooms caused by nutrient pollution are impacting water bodies in all 50
states and are conservatively estimated to cost the U.S. economy between $2.2 billion
and $4.6 billion annually. Removing even a small fraction of the worldwide damaging
phosphorus pollution using existing technology would cost more than $3 trillion. The
Environmental Protection Agency calls it –
“One of America’s most widespread, costly, and challenging environmental problems.”

Part 2: Activity Prep
1. Set up Source 1 as the dependent variable. This will be the historic Everglades that was
originally low in nutrients. Use distilled water to best emulate the natural Everglades water
quality standards.
2. Collect water samples from a local body of water. This will be source 2. If you collect water
samples in the field either by yourself, or with your students, please fill out the Water Quality
Monitoring Field Datasheet & Data Table while doing so. If possible, take pictures and record
data to use in the PowerPoint provided.
*Remind students the safety protocols and field ethics when exploring in nature. If
necessary, refer to Association of Fish & Wildlife Agencies Field Ethics
If you cannot collect a water sample for source 2: The water sample can be manipulated to
have an increase of phosphate by pouring a can of Sprite into the sample.
3. Prep Water Quality Testing Kits - (2 per student group, one for source 1 and the other for
source 2)
Each Water Quality Testing Kit should include:
• 1 water collection container
• 1 turbidity sticker on the inside bottom of the collection container
• 1 sticker thermometer attached to the outside of the collection container
• 3 test tubes (for Phosphate, Nitrate, and pH)
• 1 small glass vial to measure DO
• 1 pipette
• Test tabs (Phosphate TesTabs, Nitrate TesTabs, Dissolved Oxygen TesTabs, pH
TesTabs).
• You will need to provide an oxygen source to collect Dissolved Oxygen (DO) by using
an aerator. An alternative is to provide DO data for students.
4. Set up the source 1 and source 2 containers at the front of the classroom. Make sure they are
labeled.
5. Print and cut the Data Collection Testing Procedures Cards (2 per student group).
6. Print out the Water Quality Monitoring Field Datasheet & Data Table for your students to fill out
(1 per student group).
7. Print out the Guide for Interpreting Water Quality Parameter Data (1 per student group).
8. Group students in teams of 8 - The team of 8 will be divided into two groups of 4: One group will
test source 1 (4 students) and one group will test source 2 (4 students) *Numbers may change
due to class size.

Part 2: Procedures
1. Present the sample scenario (You may use your own scenario to fit your classroom’s needs.):
Your school is considering conducting a survey of its own school site to design a
plan for reducing nutrient runoff from the school campus. The school has hired you
to evaluate the water quality on campus and in the surrounding bodies of water.
You are to collect and test water samples and interpret the data to make
recommendations for campus improvements that will reduce nutrient runoff.
2. Student Role: Tell students they will be acting as “An expert in water quality hired to survey the
school campus for nutrient pollution and runoff.”
3. Distribute Water Quality Kits (water collection containers, pipettes, test tubes, glass vial, and
test tabs), the Data Collection Testing Procedure Cards, and the Water Quality Monitoring
Field Datasheet & Data Table.
4. Use the PowerPoint with provided images or your own, for students to fill out the Water Quality
Monitoring Field Datasheet & Data Table
5. Have students follow the directions on the Data Collection Testing Procedure Cards for
collecting, testing, and recording water quality parameters. Students will Use the Guide for
Water Quality Parameter Data Chart provided to interpret the data.
•
•

Both student groups will conduct turbidity and temperature findings first.
Students may work together but due to time constraints, it may be ideal to work
in sub-groups (2 students testing DO and phosphate, and 2 students testing pH
and nitrate).

6. Have students discuss and share results from each other and have them record the data on
the Water Quality Monitoring Field Datasheet & Data Table for the other site that they did not
test.
7. Notice that the Guide for Interpreting Water Quality Parameter Data has the results in ppm.
Have the students adjust their numbers to ppb. (add 2 zeros)
8. Discard water from the test tubes back into the collection containers. Then, discard water from
the collection container into any of the source sites.
9. Explain to the students that we collected one sample from each source at a single time point.
In order to properly represent the water quality from a single site, best scientific practices
repeat the procedures at least two more times, collecting water from other locations at each
site.
10. Wrap-up: After the field studies are complete, ask students to reflect and share something
about their experience and/or data they collected/observed. Ask what other living and nonliving things were observed. Compare the student observations. How are they different? How
are they the same?

Reflection Questions
1. Take the average of your samples (if taken more than 1 sample) to find the approximate
ppb for the entire body of water. Why would scientists analyze three samples instead of
just one?
2. Looking at your results, what does this number mean for the amount of excess nutrients in
this body of water?
3. Think about the area surrounding this body of water. Can you identify a potential source of
phosphate that could be directly impacting THIS body of water?
4. How do human activities contribute to phosphate in the water?
5. What happens to Everglades ecosystems when there is excess phosphate in the water?
6. What can people do to reduce phosphate pollution in the Everglades?
Submit data to EarthEcho Water Challenge App – http://www.monitorwater.org/, an International
Citizen Science program.

Sample Assessment/Culminating Activity:
After analyzing the water pollution problem, your city is looking to implement an urban nutrient
planning committee to engage citizens in how they can reduce the amount of nutrients from
farms, private lawns, schools, and businesses that enter into the Everglades and surrounding
estuaries. The city should be able to control nutrient pollution so that the community is free to
swim and fish in surrounding water bodies.
1. Based on your interpretation of the data, how can you share this information with the
administration and what recommendations can you make to reduce nutrient runoff at your
school?
2. How could you engage other citizens in this issue and reduce the amount of nutrients
entering into the Everglades?
Examples: Design and build a water filter, develop an outreach plan, create and hand out
flyers/brochures, create a presentation, display pictures in a gallery, etc.
Project-Based Learning Extensions:
Build and test your own water filters, develop a plan for using less fertilizer on school campus,
plant more native species, etc.

Standards (NGSSS)
SC.K.N.1.1 Collaborate with a partner to collect information.
SC.1.L.14.1 Make observations of living things and their environment using the five senses.

SC.2.L.17.2 Recognize and explain that living things are found all over Earth, but each is only able
to live in habitats that meet its basic needs.
SC.2.L.17.2.B Both human activities and natural events can have major impacts on the environment.
SC.3.N.1.1 Raise questions about the natural world, investigate them individually and in teams
through free exploration and systematic investigations, and generate appropriate explanations based
on those explorations.
SC.3.N.1.3 Keep records as appropriate, such as pictorial, written, or simple charts and Moderate
graphs, of investigations conducted.
SC.3.N.1.6 Infer based on observation.
SC.3.P.8.1 Measure and compare temperatures of various samples of solids and liquids.
SC.4.N.1.2 Compare the observations made by different groups using multiple tools and High seek
reasons to explain the differences across groups
SC.4.N.1.7 Recognize and explain that scientists base their explanations on evidence.
SC.4.L.17.4 Recognize ways plants and animals, including humans, can impact the environment.
SC.5.N.1.1 Define a problem, use appropriate reference materials to support scientific
understanding, plan and carry out scientific investigations of various types such as: systematic
observations, experiments requiring the identification of variables, collecting and organizing data,
interpreting data in charts, tables, and graphics, analyze information, make predictions, and defend
conclusions.
SC.6.N.1.1 Define a problem from the sixth grade curriculum, use appropriate reference high
materials to support scientific understanding, plan and carry out scientific investigation of various
types, such as systematic observations or experiments, identify variables, collect and organize data,
interpret data in charts, tables, and graphics, analyze information, make predictions, and defend
conclusions.
SC.6.N.1.4 Discuss, compare, and negotiate methods used, results obtained, and explanations
among groups of students conducting the same investigation.
SC.7.N.1.5 Describe the methods used in the pursuit of a scientific explanation as seen in different
fields of science such as biology, geology, and physics.
SC.7.E.6.6 Identify the impact that humans have had on Earth, such as deforestation, Moderate
urbanization, desertification, erosion, air and water quality, changing the flow of water.
SC.8.N.1.5 Analyze the methods used to develop a scientific explanation as seen in different fields of
science
SC.912.L.17.13 Discuss the need for adequate monitoring of environmental parameters when High
making policy decisions.

References:
http://physics.gmu.edu/~hgeller/vistaPBL.pdf
http://www.oceanhealthindex.org/methodology/components/nutrient-pollution
http://www.oceanhealthindex.org/methodology/components/nutrient-pollution
https://unfccc.int/news/scientists-say-planetary-boundaries-crossed

Data Collection Testing Procedures Cards
Step 1: Collect Water Sample
Water Collection Procedures:
1. Wear gloves and protective eyewear.
2. Remove the lid from the water collection container and rinse with water being collected by
holding the container mouth down and plunging it below the water surface. Repeat this 2-3
times.
3. Allow water to flow into the container for 30 seconds.
4. Once full of water, secure the lid on the container.

*Note: Perform parameter tests within an hour of water collection. Dissolved Oxygen should be
tested at water collection site.

Step 2: Record Temperature and Turbidity
Water Temperature Procedures:

1. Read the sticker thermometer on the outside
of the container and record the temperature
on the data table in °Celsius.

Turbidity Procedures:

1. Turbidity sticker (secchi disk) is located at the
bottom of your water collection container.
2. Looking down into the container, compare the
appearance of the secchi disk icon in the
container to the disks on the Data
Interpretation Guide.

*Note: Turbidity will distinguish the quantity of
suspended matter in a sample of water.

secci disk

Step 3: Test for Dissolved Oxygen (DO)
Dissolved Oxygen Procedures:
1. Submerge a small glass vial into the water
sample.
2. Remove vial from water sample keeping it
filled to the top.
3. Add 2 Dissolved Oxygen TesTabs into the vial.
Water will overflow when tabs are added.
4. Screw cap back on the vial. More water may
overflow as the cap is tightened. Make sure no
air bubbles are in the vial.
5. Mix by inverting the vial over and over until
the tabs have dissolved. This will take up to 5
minutes.
6. Wait 5 more minutes for color to develop.

7. Compare the color of the sample to the
Dissolved Oxygen color on the Data
Interpretation Guide.
8. Read the % Saturation Table (below) and
record the results in the data table.

% Saturation of Dissolved oxygen is the
percentage of oxygen dissolved in the sample of
water when compared to the total amount of
oxygen that can be dissolved in water.

Step 4: Test for pH
pH Procedures:
1.
2.
3.
4.
5.

Using a pipette, fill a test tube to the 10 mL line with the water sample.
Add one pH Wide Range TesTab to the test tube.
Screw the cap back on the test tube and mix by inverting until the tablet has dissolved.
Compare the color of the water sample to the pH color on the Data Interpretation Guide.
Record your results in the data table.

*Note: because the value of pH is a logarithm, and logarithms are pure numbers, there are no
units. pH = -log[H+]

Step 5: Test for phosphate
Phosphate Procedures:
1.
2.
3.
4.
5.
6.

Using a pipette, fill a test tube to the 10 mL line with the water sample.
Add one Phosphorous TesTab to the test tube.
Screw the cap back on the test tube and mix by inverting until the tablet has dissolved.
Wait five minutes for the color to develop.
Compare the color of the water sample to the Phosphate color on the Data Interpretation Guide.
Record the result as ppm of Phosphate in the data table.

*Note: Since the chart reflects “1,2,4”, if you get a color that is a darker blue than “2” and a
lighter blue than “4”, you can infer that the number would be 3. (Each reading equals parts per
million).

Step 6: Test for nitrate

Nitrate Procedures:
1.
2.
3.
4.
5.
6.

Using a pipette, fill a test tube to the 5 mL line with the water sample.
Add one Nitrate Wide Range TesTab to the test tube.
Screw the cap back on the test tube and mix by inverting until the tablet has dissolved.
Wait five minutes for color to develop.
Compare the color of the sample to the Nitrate color on the Data Interpretation Guide.
Record the result as ppm of Nitrate in the data table.

Guide for Interpreting Water Quality Parameter Data
While scientists measure water parameters using sophisticated instruments in labs for accurate results, there are
other cost-effective and faster tools we can use to assess water quality on a smaller scale. We will be using the
Water Monitoring Kit to determine the phosphate, nitrate, dissolved oxygen, pH, and turbidity of nearby water
bodies. This will give us an indication about the health of the aquatic ecosystem and if it has been impacted by
any anthropogenic source. We will be recording our data in parts per million (ppm).
Parameters
Phosphate

Color Chart
Phosphate

During the last 20 years,
the average phosphate
concentration entering
Everglades National Park
was between 0.002 and
0.010 ppm.1
Nitrate
Nitrate
During the last 20 years,
the average nitrate
concentration entering
Everglades National Park
was around 0.55 ppm.1

Dissolved Oxygen
Dissolved Oxygen
Surface water dissolved
oxygen throughout the
Everglades marsh varies
from 0.3 to 13.6 ppm.2
pH

pH

During the last 20 years,
an average of 7.2 was
observed for water flowing
into Everglades National
Park.1

Turbidity
During the last 20 years,
the turbidity throughout
the Everglades marsh is
observed at A or B.

Turbidity

Effects of Excess Nutrients in Greater Everglades
Sources of phosphate are mainly from human and
animal waste, lawn fertilization, and agricultural runoff.
High levels of phosphorus in the Greater Everglades
has many ecosystem altering effects including (1) the
loss of important natural communities of algae, (2)
reduction in the dissolved oxygen necessary for fish (3),
changes in native plant communities resulting in a loss
of open water area where wading birds feed.
Sewage and agricultural runoff are the main
contributors to high levels of nitrate in a waterbody. High
levels of nitrates in a waterbody increase plant growth
and decrease the amount of oxygen available in the
water. Freshwater habitats in the Everglades feed into
saltwater ecosystems that do not tolerate excess
amounts of Nitrate. Because of Lake Okeechobee
discharges, excess nitrogen is one of the main culprits
increasing the frequency and intensity of nearshore red
tides in the Gulf of Mexico.
All aquatic animals need oxygen to survive. Natural and
human-induced changes to the aquatic environment
can affect the availability of dissolved oxygen. High
levels of phosphorus and nitrogen affect ecosystems
and potentially lower the amount of oxygen available,
threatening aquatic animals and plants.
pH can be affected by industrial waste, agricultural
runoff, or from mining operations. Most aquatic
organisms are adapted to a specific pH level and may
die if the pH of the water changes even slightly. The
Everglades has a water quality criterion for pH of not
<6.0 or >8.5. Values lower than 6.0 are routinely
reported in the Loxahatchee Wildlife Refuge, but not
considered of an ecological concern because of the
Refuge’s naturally low alkalinity.
Turbidity is defined as the cloudiness of a fluid caused
by large numbers of individual particles. The Everglades
marshes are mostly clear of suspended sediments.
Scale: (A) Little effect on aquatic plants and animal (B)
Less light reaches plants, photosynthesis slows (C)
Algae and zooplankton production stops (D) Aquatic
insect production slows (E) Stressful for some fish3

South Florida water Management DBHYDRO online database for S12s and S333 structures.2 Scheidt, D.J., and P.I. Kalla. 2007. Everglades ecosystem
assessment: water management and quality, eutrophication, mercury contamination, soils and habitat: monitoring for adaptive management: a R-EMAP status
report. USEPA Region 4, Athens, GA. EPA 904-R-07-001. 98 pp.
3
Earth Echo. Water Quality Indicators: Biological, Chemical, and Physical Parameters.

Water Quality Monitoring Field Datasheet & Data Table
Team Name:______________________________________

Number of team members:_______

Student Name:____________________________________

School Name: _____________________________________

City:_________________________

Weather Conditions: To be filled out in the field, or from sample data:
Time:____________ a.m. / p.m.

Date:___________________

Sunlight Availability (Check one): Sunny____

Sunny

Partly
Cloudy

Partly Cloudy ____

Overcast

Is it raining? Yes/No (circle one)
If yes, is it raining light, moderate, or heavy? _______________

Light

Moderate

Heavy

Air Temperature _______°C ________°F

Overcast____

Physical Characteristics of Collection Site (To be filled out in the field, or
from sample data):
Name of waterbody: _____________________________

GPS coordinates
Latitude: ____________________________

Longitude:___________________________
(To view the GPS coordinates of any location on a smart phone’s map application, tap and hold your finger
on the screen to add a marker at the desired location. View the information for that marker and you will
be presented with the latitude and longitude of the location, among other information.)

Color of water: _________ (Clear, green, muddy, etc.)

Make other observations about the waterbody:_______________________________________________
______________________________________________________________________________________

______________________________________________________________________________________
______________________________________________________________________________________
(Example: floating garbage, oil, foam, dead fish, fish, aquatic plant life, animal life, etc.)

Describe any odors:_____________________________________________________________________

Describe the land surrounding the site:_____________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
(Example: nature, parking lot, building(s), golf course, gutters, farms, etc.)

Other notes:____________________________________________________________________________
______________________________________________________________________________________

Data Table
To be filled out after collecting and testing water data.
Source 1
Location of Water
sample

Water
Sample

______________
Latitude:
_______________

Water
Temperature
(°C)

Turbidity
(A, B, etc)

Dissolved
Oxygen

pH

Phosphate
(ppm)

Nitrate
(ppm)

pH

Phosphate
(ppm)

Nitrate
(ppm)

(% Saturation)

°C
Sample 1
°C
Sample 2

Longitude:
_______________

°C

Sample 3
°C

Average

Source 2
Location of Water
sample

Water
Sample

______________
Latitude:
_______________

Water
Temperature
(°C)
°C

Sample 1
°C
Sample 2

Longitude:
_______________
Average

°C

Sample 3
°C

Turbidity
(A, B, etc)

Dissolved
Oxygen
(% Saturation)

