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Flint River GREEN
Section One - Introduction to Flint River GREEN

Flint River GREEN is generously sponsored by The Flint River Watershed Coalition, General
Motors, the Genesee County Community Water Quality Consortium, the GISD and many other
partners. The classroom time spent on Flint River GREEN spans an average of 2 weeks or more
and supports multiple curriculum benchmarks. We acknowledge and respect how valuable your
time is and we appreciate your interest in wanting to provide this quality, project-based
experience for your students. It is for this reason that we like to be upfront about the
expectations for your commitment to participation in Flint River GREEN in 2019 as you plan
ahead. Participating teachers will need to:











attend initial training sessions for first time participants (and as an option for
returning participants)
communicate with your mentor to coordinate logistics
provide class time to practice water testing procedures prior to field experience
take students to a stream in the Flint River watershed for testing during designated
testing windows
perform 9 water quality tests with students
submit collected data shortly after results are gathered
provide students time to determine an action project in response to their findings
provide students time to complete a poster and presentation for the Student
Summit
take a representative number of students to the Student Summit (May 30, 2019) to
present your project
return all GREEN materials before the end of the current school year

Any questions pertaining to Flint River GREEN can be directed to the Flint River Watershed
Coalition’s Program Manager:
Autumn Mitchell
amitchell@flintriver.org
810-767-9491

4|Page

Flint River GREEN

www.FlintRiverGREEN.org

A. Flint River Watershed Coalition
Partnering to protect, preserve, and improve the Flint River and its watershed. The Flint River
Watershed is increasingly healthy and strong, and offers many recreational, educational, and
environmental opportunities. As the leading community-based advocate for clean water resources, the
Flint River Watershed Coalition (FRWC) promotes efforts to protect, preserve, and improve our area’s
ecosystem through partnership, public education, scientific projects, and community involvement.
We are an organization representing individuals, businesses, community organizations, and local units of
government sharing a vision of a healthier Flint River Watershed. We envision a day when the future of
our drinking water is secure and the integrity of the Flint River is protected. We believe that all people
should have access to the river for recreation, swimming, and fishing as well as the economic value it
provides to our communities.
www.FlintRiver.org

B. GREEN (Global Rivers Environmental Education Network)
The impetus for GREEN began in the spring of 1984 with a group of concerned students at a high school
located along the polluted Huron River in Ann Arbor, Michigan. Their teacher contacted Dr. William
Stapp at the University of Michigan, and together they developed a comprehensive educational program
called GREEN. The idea quickly caught on and the experience gained with schools along the Huron River
set the stage for an expanded program on the Rouge River in 1987- part of an effort to improve
education and the environment in metropolitan Detroit. The educational model moved to other
watersheds around the Great Lakes in the U.S. and Canada. By the end of the 1980's at the University of
Michigan, Dr. William Stapp and one of his assistants, Mark Mitchell, had developed a program called
Global Rivers Environmental Educational Network or GREEN. The vision of the program was to teach
students the protocols of water quality monitoring, have the students monitor a stream, and share their
data with other students doing the same thing at distant locations. It was believed that those learned
skills would help maintain and improve water quality worldwide.
In 1990, General Motors funded the Flint Community Schools participation in Project GREEN. Five Flint
teachers volunteered. By 1994 the program expanded to include suburban schools. Now referred to as

Flint River GREEN, the program has grown from approximately 100 students in 1990 to an
excess of 1200 in 2018. Data is hosted at www.FlintRiverGREEN.org. The data gives a snapshot
of the health of the river at that moment. As each year is added, comparisons can be made
about the quality of the water running through the watershed over time.
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C. Earth Force www.earthforce.org
Earth Force engages young people as active citizens who improve the environment and their
communities now and in the future. Earth Force believes that now is the time to foster a scientifically
capable and civically engaged populace. Through Earth Force young people get hands-on, real-world
opportunities to practice civic skills, acquire and understand environmental knowledge, and develop the
skills and motivation to become life-long leaders in addressing environmental issues.
Earth Force achieves these results by training and supporting educators as they implement our unique
six-step model for engaging young people. Thanks to 10 years of rigorous evaluation, we know that our
model positions young people to use their creativity and passion to play a meaningful role in
environmental decision-making.
Earth Force knows that little can be accomplished by working alone. To meet our goals, Earth Force
partners with businesses, schools, community-based organizations and civic leaders nationwide.

D. MSU Extension – 4-H Youth Development

Michigan State University Extension (MSUE) helps people improve their lives through an educational
process that applies knowledge to critical issues, needs and opportunities.
Since its beginning, Michigan State University Extension has focused on bringing knowledge-based
educational programs to the people of the state to improve their lives and communities. Today, countybased staff members, in concert with on-campus faculty members, serve every county with
programming focused on agriculture and natural resources; children, youth and families; and
community and economic development.
Michigan 4-H'ers are exploring science, engineering and technology programs; becoming youth
entrepreneurs; serving as peer mentors; experiencing environmental and outdoor education
opportunities; building leadership skills and serving in their communities; pursuing global and cultural
education experiences; and more! Flint River GREEN is a part of the 4-H experience in Genesee County.

E. Discovering PLACE @ UM Flint Office of Outreach
Discovering PLACE envisions a future where our youth develop a sense of self value, wonder,
hope, and empowerment, supported by school/community partnerships that enable youth to
identify and address environmental and social needs in their community. Through Place-Based
Education (PBE) projects, youth will be empowered, learning will be enhanced, and
communities will be strengthened. Youth will recognize the interconnectedness between self,
society, and environment. https://www.umflint.edu/outreach/discovering-place
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F. School Administration Letter
Dear School Administrator,
I would like to personally thank you for your continued support of the Flint River GREEN program in your
district. Each year, your student’s gain real world experience in the scientific method, water quality
testing methods, and critical thinking. Many also have the opportunity to attend our Student Summit, a
professional conference where they gain skills in creating and giving presentations, meet with their
peers from across the watershed, and learn from environmental professionals working in fields as varied
as automotive environmental engineers to beekeepers. At the end of every school year, we solicit
feedback from your students. Without fail, students report great enjoyment in their participation in
GREEN, and leave with a new sense of appreciation for their local stream and the role they can play in
efforts to protect, preserve, and improve their watershed.
In addition to serving as a valuable learning opportunity for your students, Flint River GREEN helps
satisfy your district’s required compliance with current NPDES Phase II regulations. As you may recall,
the Federal Clean Water Act requires municipalities to obtain storm water permits under the National
Pollution Discharge Elimination System (NPDES) permit program. Phase II of the program brought all
Michigan municipalities into the program, at which point many municipalities asked the Genesee County
Drain Commissioner to coordinate permit compliance efforts on their behalf. In 2001 the Genesee
County Board of Commissioners designated the Genesee County Drain Commissioner the County Agency
under Act 432 of 1939 for the purpose of storm water management. The communities and school
districts of Genesee County entered into a contract with the County to jointly develop and obtain the
required permits. All Genesee County school districts, with the exception of Montrose, Goodrich, and
Flint Community Schools are part of the current agreement. In cooperation with the Drain Office, we are
pleased to provide this service to your district, and look forward to continuing to work with you in this
regard.
I invite you to show your support of students’ and teachers’ efforts by attending the water quality
testing at the stream and/or the Student Summit in May. A key aspect to the success of this program
has been your encouragement and the provision of busing and substitutes for your participating
classrooms. Thank you!
If you have any questions about Flint River GREEN, Phase II, or your district's school’s participation in the
program, please do not hesitate to contact me at 810-767-9559 or rfedewa@flintriver.org.
Sincerely,
Rebecca Fedewa
Executive Director
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G. Flint River GREEN
Mission: Building and empowering students as stewards of our water resources through scientific
investigations and community engagement
Objectives:
1. Give youth exposure to “real world” science applications.
2. Provide quality data to decision makers managing the water resources in the Flint River Watershed.
3. Give youth resources and skills to make positive community and environmental change.
4. Expose youth to careers in the environmental and natural resources field.
5. Educate the public about the water quality in the Flint River.
6. Improve perception of the Flint River and its tributaries.

Website: www.FlintRiverGREEN.org






View historical data
Enter current data
Download GREEN Materials:
o GREEN Teacher Notebook
o Student Testing Guide
o eWatershed Mapping Tutorial
o LaMotte Test Kit Instructions and Material Data Safety Sheets
o Data Sheets
o Teacher/Mentor PowerPoint for Students
o Steps for how to add data to website
Links to external resources pertaining to water quality monitoring
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Outline of Program:
Step

FRWC

Partners

Teachers

1.

Planning

Program oversight.
Organize dates, locations,
supplies, sponsors, and
participants.

Provide input, secure
mentors, plan trainings,
coordinate schedules with
teachers.

Communicate and coordinate
logistics with FRWC and coordinate
with school administrators to secure
bussing and subs prior to
participation in GREEN.

2.

Training

Provide up to two PD days
for participating teachers
and mentors each year.

Assist in providing up to
two PD days for
participating teachers and
mentors each year.

Attend 2-part training series prior to
participating in GREEN.
Part 1: Water Quality Testing Part 2:
Flint River GREEN Program

3.

Mentors

Match mentors with
teachers.

Assist in matching mentors
with teachers.

Communicate with mentors and
FRWC concerning classroom visits
and testing dates

4.

Student
Testing

Provide core testing
materials to schools

Mentors give class
presentations and assist
with stream testing

Serve as primary facilitator for
students for water testing. Source
additional testing materials. Practice
test kits in class. Take students to
stream.

5.

Analysis

Serve as a resource for
data analysis and student
projects surrounding the
data

Mentors serve as a
resource for data analysis
and student projects.
Video conferencing or
returning to the classroom
is helpful.

Work with FRWC/your mentor to
analyze student data. Have students
envision a student project relating to
the data. Report data to FRWC.
Create student poster.

6.

Student
Summit

Source presenters and
host Student Summit

Assist with scheduling
presenters for and hosting
Student Summit

Bring a representative number of
students to the Student Summit

7.

Follow Up

Solicit feedback from
students, teachers, and
mentors. Collect materials
and data. Provide reports.

Provide feedback to FRWC

Provide feedback to FRWC and
return all materials and data.
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Flint River GREEN
Section Two – Information for Mentors
Who are mentors?
b. Timeline for Teachers and Mentor Interactions
c. Importance of Mentors
d. Inquiry Training
e. How to talk to youth
f. Sample Presentations for Mentors
a.

A. Who are Mentors?
Mentors are real people who can be a tremendous asset to the teacher, and result in a wonderful
experience for the teacher, mentor and students. Mentors help conduct planning and work with the
teacher to ensure that the field testing is performed properly and safely, and that the collected data is
valid and reported. Initially, most mentors were GM and Delphi engineers. However, today the mentor
network is composed of a wide range of highly qualified individuals, each with significant training to
support the teacher. New mentors are added each year and they provide new energy and support to
the GREEN program, just like the seasoned veterans. Finally, the mentor helps the students by
functioning as a bridge from the school to working in today’s society, providing them encouragement
with seeking a rewarding career in natural resources fields.

January/February
February
February
March
April
April/May
May
May

Timeline:
Mentors are matched with teachers
Teachers and Mentors Attend the GREEN
Workshop(s)
Teacher Contacts Mentor: Discuss Objectives
Teacher Schedules Mentor Visit for April
Mentor Visits Classroom
Mentor Joins Class at Stream
Mentor Returns to Classroom or Communicates
with Students Virtually
Student Summit
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Mentors are matched-up with Teachers
Once the teachers are confirmed to participate in the program, which normally happens in November
and December, the GREEN Planning Committee members will match up teachers and mentors during
January and February. Returning teachers and mentors can, but do not have to request the same
pairing from last year. If so, that becomes a priority. The FRWC will email teachers the contact
information (name, email, and phone number) of their assigned mentor.
Teachers and Mentors attend the GREEN Workshop(s)
A professional development workshop sponsored by the FRWC is conducted in February/March. This
workshop is designed to provide training on the testing kits & procedures and provide any new
information related to the program.
Teachers/Mentor Communication
Teachers should make the initial contact with their mentor as soon as possible during February. All
mentors work with the program as volunteers and we want to ensure their time and skills are used
wisely. It is very important the teacher contact their mentor in a timely manner to discuss objectives,
schedules, and any additional paperwork such as school-level background checks.
Teachers Invites the Mentor into the Classroom
Teachers may invite their mentor into the classroom prior to the field sampling program which generally
occurs in late April/early May. Mentors may discuss their own professional experience, careers in
STEM, and/or help the classroom with practice using the GREEN test kits. They may discuss such things
as what each test measures and why it is important or what they might expect at the stream. Mentors
may desire to show a presentation or simply talk with the students and answer questions. Video
conferencing with the classroom is encouraged both before and after the visit when possible.
Teachers should have a conversation with their mentor about how he/she could best connect with their
students, what subject matter they would like them to cover, and what take-away messages they should
leave. An example student presentation is available online at http://www.flintrivergreen.org/materials/.
There are several reasons for this classroom visit, including:
● Students begin to build a rapport with their mentor and ask questions.
● Mentors begin to assess the social and academic levels of the students.
● Teachers can help mentors connect to the students and to the classroom curriculum.
● Teachers and mentors can further discuss logistics and the testing and safety equipment needed
prior meeting at the river so that expectations are clear.
Mentor assists Teacher in the Field Testing
Mentors will assist with field testing in late April/early May. The mentor and teacher should discuss
classroom progress prior to meeting at the stream. It is helpful for mentors to know how much practice
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the students have had with testing materials before the field experience (students should have at least
worked through the tests once in the classroom prior to going to the stream). Mentors should help
students discover clues at the stream that may be impacting water quality and serve to help students
with understanding testing practices and directions. Mentors will ensure that the tests are conducted
properly and safety. Mentors will observe student activities and may ask questions of the students.
Periodically the mentor shall communicate with the teacher on the field progress. Finally, mentors
should deliver the water samples for Total Solids to the City of Flint Wastewater Treatment Plant (or
GISD) and Phosphates to GM Truck Assembly (or GISD). The data from these two tests will be sent back
to the teachers via email in 1-2 weeks.
Teacher invites Mentor to Return to the Classroom
Teachers should follow up with mentors once all data is gathered. Teachers could invite mentors to
return to the classroom either in person or via video conferencing to help with reviewing the data. This
Quality Assurance check is extremely important. At this time, mentors can help review any issues or
striking data and/or work with the classroom on their Student Summit presentation.
Teacher and Mentor Attend Summit
The Student Summit is normally held the middle part of May. At this event, students make their
presentations and present their findings. Normally, students give a 5-10 minute presentation that
highlights their field efforts. The mentor is strongly encouraged to attend the Summit, joining the
teacher and students. More details are in the Summit section of this notebook.

B. Importance of Mentors
Aside from the technical support of the program, mentors often bring many other valuable assets to the
classroom:
Career Exploration
The mentor provides a career link to the students by encouraging students to further their education.
Mentors should work with the teachers to determine the best time and mechanism for this. Mentors
also can help identify the wide variety of potential employers to the students, such as industry,
government, and consulting firms that specialize in environmental programs as well as the wide variety
of fields available such as engineering, biology, computer information systems, digital media, etc.
Helping to Make Science Real
What role does science play in your mentor’s career? Mentors can bring the GREEN experience to life
for students by relating the need and actual use of the tests they are conducting, the real world use of
the data, and how many fun and satisfying careers start with a science background. Many mentors
have experience on how polluted water can be cleaned up and reused. These typical points can be
covered when the mentor visits the classroom prior to the testing program.
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Positive Adult Role Model
A mentor has the opportunity to interact with students on a fairly informal basis. Students gain an
approachable adult who is willing and able to talk with them about environmental concerns and career
exploration. Students are exposed to life experiences and career options that they otherwise might
never learn about, and can experience firsthand the results of furthering their education. One of the
goals of GREEN is to expose youth to careers in the environmental and natural resources field.
Assisting Teachers With Outside Communication Needs
Mentors can help teachers with problems, questions or other concerns that may require contacts and
communications from outside the classroom. For example, the mentor may contact the FRWC or
LaMotte for clarification of a testing procedure or connect classrooms with other experts such as the
Conservation District or government representatives. For many of these issues or questions, the
teacher does not have time to pursue or it may be outside of his or her expertise.
The Mentors are a valuable resource for teachers. Keep in mind that the Teacher-Mentor relationship
does not have to end at the Summit meeting. In fact, many mentors continue to be in contact with their
teachers throughout the year, giving both the teacher and mentor a running start for the next GREEN
season.
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C. Ages and Stages
Talking to middle school age youth
7th and 8th graders (or 12-14 year olds) tend to:
 Move from concrete to more abstract thinking
 Still tend to think in all-or-nothing terms
 If a subject is of interest, it will be intensely explored
 Solutions from adults often are rejected in favor of the finding solutions on their own
 Adults who can provide supervision without interference can have a great influence on youth
 If an adult respected, his or her opinion will be highly valued by young teens
 Small groups provide an opportunity for young teens to test ideas. Young teens can be very selfconscious, and a smaller group usually is less intimidating.
 Justice and equality become important issues
 Seek peer recognition versus adult approval
Talking to high school age youth
9th - 12th graders (or 14-17 year olds) tend to:
 Be able to think about the future and make realistic plans
 Master abstract thinking - they can imagine things that never were in a way that challenges, and
sometimes threatens, many adults
 They still have difficulty understanding compromise, however, and may label adult efforts to
cope with the inconsistencies of life as "hypocrisy"
 As teens think about the future, tomorrow's vocational goal influences today's activities. Teens
set goals based on feelings of personal need and priorities and often reject goals set by adults.
 Can initiate and carry out own tasks without supervision
 Advanced divisions of projects requiring research and creativity - give teens the opportunity to
demonstrate to themselves and others how much they have learned and how much they can
accomplish on their own.
 Capable of understanding much of what other people feel, but very much still me-centered
 Relationship skills are usually well-developed and friendships formed at this stage are often
sincere, close, and long-lasting
 Recreation continues to move away from the family and now also away from the large group
 Learning to cooperate with others on an adult level
 Time is precious. If programs are filled with "busy work" they soon lose patience and interest.
References:
 Ages and Stages of Child and Youth Development: A Guide for 4-H Leaders
 Jeanne Karns, Graduate Assistant, and Judith A. Myers-Walls, Extension Specialist, Human
Development,
 Department of Child Development and Family Studies, Purdue University
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D. Maslow’s Hierarchy of Needs
A conceptual model of human motivation developed by the American behavioral scientist Abraham
Maslow in 1954. The model is based on the premise that much human behavior is goal directed. At the
most basic level are needs related to the survival instinct (need for food, shelter, clothing, etc.); then
come the need for safety and security, social needs such as family and other social support systems,
then what Maslow and others describe as self-actualization needs, i.e., achieving full potential as a
person and thus satisfying self-esteem.

E. Inquiry Training
Suchman Inquiry Training Model - This model is designed to assist students in developing the skills
required to raise questions and seek out answers stemming from their curiosity.
Steps: The five steps involved in this model are as follows:
1. The teacher presents students with a puzzling situation or event. Students are allowed to ask
the teacher questions that must be answered by a “yes” or “no”. The purpose of this phase is to
verify the facts. A good example of a use of this in GREEN would be, “Is this water safe for
organisms to live in?”
2. Students next gather information and verify the occurrence of the puzzling situation. Students
could use data to determine if the water is safe.
3. Students identify relevant variables, hypothesize and test causal relationships (i.e. where is the
fecal coliform coming from? What could be done to prevent it?).
4. Next, the teacher asks students to organize the data and formulate an explanation for the
puzzle.
5. Finally, students analyze their pattern of inquiry and propose improvements. What additional
information do we need?
Resources:
http://www.excel.net/~ssmith/models.html
Joyce, B., Weil, M., Showers, B. (1992). Models of teaching. Boston: Allyn and Bacon.
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Flint River GREEN
Section Three – BEFORE River Activities
a.
b.

c.

d.
e.
f.
g.

Curriculum Performance Expectations (NGSS)
Integrating with Other Teachers
i. Civic Engagement: Social Studies, Language Arts
ii. Technology: Media Support, Presentations
iii. Sharing Testing: Biology, Chemistry, Mathematics
Supplemental Activities
i. Model Watershed Activity
ii. Watershed Planning – Desired & Designated Uses
iii. Mapping Tools
Selecting A Testing Site
Notifying the media and elected officials
i. Sample Press Release
Supply List and Data Form
Preparing Your Students for the Day at the River
i. Planning your structure in the classroom and the field.
ii. Practice the tests
iii. Why is the Data Important?
iv. Looking at Historical Data
v. Attire
vi. Permission Slips and Media Releases
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A. GREEN NGSS Support
As science education paradigms shift and new standards are presented to teachers, Flint River
GREEN is committed to supporting these expectations. We are currently working on further
integrating NGSS principles into our program. Although we are working on defining this better,
it should be noted that many of the Science and Engineering Practices, Disciplinary Core Ideas,
and Crosscutting Concepts are naturally embedded in this program. Below lists many of the
NGSS performance expectations that can be reached through Flint River GREEN participation as
well.

3rd Grade Science
3-LS3-2. Use evidence to support the explanation that traits can be influenced by the environment.
3-LS4-3. Construct an argument with evidence that in a particular habitat some organisms can survive
well, some survive less well, and some cannot survive at all.
3-LS4-4. Make a claim about the merit of a solution to a problem caused when the environment changes
and the types of plants and animals that live there may change.
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4th Grade Science
4-ESS3-1. Obtain and combine information to describe that energy and fuels are derived from natural
resources and their uses affect the environment.

5th Grade Science
5-LS2-1. Develop a model to describe the movement of matter among plants, animals, decomposers,
and the environment.
5-ESS2-1. Develop a model using an example to describe ways the geosphere, biosphere, hydrosphere,
and/or atmosphere interact.
5-ESS2-2. Describe and graph the amounts and percentages of water and fresh water in various
reservoirs to provide evidence about the distribution of water on Earth.
5-ESS3-1. Obtain and combine information about ways individual communities use science ideas to
protect the Earth’s resources and environment.
3-5-ETS1-1. Define a simple design problem reflecting a need or a want that includes specified criteria
for success and constraints on materials, time, or cost.
3-5-ETS1-2. Generate and compare multiple possible solutions to a problem based on how well each is
likely to meet the criteria and constraints of the problem.

Middle School Science
Middle School Physical Science
The performance expectations in PS1: Matter and its Interactions help students to
formulate an answer to the question, “How do atomic and molecular interactions explain the
properties of matter that we see and feel?” In the PS1 performance expectations, students are expected
to demonstrate proficiency in developing and using models, analyzing and interpreting data,
designing solutions, and obtaining, evaluating, and communicating information. Students use
these scientific and engineering practices to demonstrate understanding of the disciplinary core
ideas.
MS-PS1-2. Analyze and interpret data on the properties of substances before and after the substances
interact to determine if a chemical reaction has occurred.

Middle School Life Science
The performance expectations in LS1: From Molecules to Organisms: Structures and
Processes help students formulate an answer to the question, “How can one explain the ways
cells contribute to the function of living organisms.”
MS-LS1-5. Construct a scientific explanation based on evidence for how environmental and genetic
factors influence the growth of organisms.
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MS-LS1-6. Construct a scientific explanation based on evidence for the role of photosynthesis in the
cycling of matter and flow of energy into and out of organisms.
The performance expectations in LS2: Interactions, Energy, and Dynamics Relationships in
Ecosystems help students formulate an answer to the question, “How does a system of living and nonliving things operate to meet the needs of the organisms in an ecosystem?”
MS-LS2-1. Analyze and interpret data to provide evidence for the effects of resource availability on
organisms and populations of organisms in an ecosystem.
MS-LS2-3. Develop a model to describe the cycling of matter and flow of energy among living and
nonliving parts of an ecosystem.
MS-LS2-4. Construct an argument supported by empirical evidence that changes to physical or biological
components of an ecosystem affect populations.
MS-LS2-5. Evaluate competing design solutions for maintaining biodiversity and ecosystem services.

Middle School Earth and Space Sciences
The performance expectations in ESS2: Earth’s Systems, help students formulate an answer
to questions such as: “How do the materials in and on Earth’s crust change over time, How
does the movement of tectonic plates impact the surface of Earth, How does water influence
weather, circulate in the oceans, and shape Earth’s surface, What factors interact and influence
weather, and How have living organisms changed the Earth and how have Earth’s changing
conditions impacted living organisms?”
MS-ESS2-2. Construct an explanation based on evidence for how geoscience processes have changed
Earth’s surface at varying time and spatial scales.
The performance expectations in ESS3: Earth and Human Activity help students formulate
an answer to questions such as: “How is the availability of needed natural resources related to
naturally occurring processes, How can natural hazards be predicted, How do human activities
affect Earth systems, How do we know our global climate is changing?”
MS-ESS3-3. Apply scientific principles to design a method for monitoring and minimizing a human
impact on the environment.
MS-ESS3-4. Construct an argument supported by evidence for how increases in human population and
per-capita consumption of natural resources impact Earth’s systems.

Middle School Engineering Design
Defining the problem with “precision” involves thinking more deeply than is expected in elementary
school about the needs a problem is intended to address, or the goals a design is intended to reach.
How will the end user decide whether or not the design is successful? Also at this level students are
expected to consider not only the end user, but also the broader society and the environment. Every
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technological change is likely to have both intended and unintended effects. It is up to the designer to
try to anticipate the effects it may have, and to behave responsibly in developing a new or improved
technology. These considerations may take the form of either criteria or constraints on possible
solutions.
MS-ETS1-1. Define the criteria and constraints of a design problem with sufficient precision to ensure a
successful solution, taking into account relevant scientific principles and potential impacts on people
and the natural environment that may limit possible solutions.

High School Science
High School Physical Sciences
Students in high school continue to develop their understanding of the four core ideas in the
physical sciences. These ideas include the most fundamental concepts from chemistry and physics,
but are intended to leave room for expanded study in upper-level high school courses.
The performance expectations in PS1: Matter and its interactions help students formulate an
answer to the question, “How can one explain the structure, properties, and interactions of matter?”
HS-PS1-5. Apply scientific principles and evidence to provide an explanation about the effects of
changing the temperature or concentration of the reacting particles on the rate at which a reaction
occurs.
HS-PS1-6. Refine the design of a chemical system by specifying a change in conditions that would
produce increased amounts of products at equilibrium.

High School Life Sciences
The performance expectations in LS1: From Molecules to Organisms: Structures and
Processes help students formulate an answer to the question, “How do organisms live and
grow?”
HS-LS1-5. Use a model to illustrate how photosynthesis transforms light energy into stored chemical
energy.
The performance expectations in LS2: Ecosystems: Interactions, Energy, and Dynamics
help students formulate an answer to the question, “How and why do organisms interact with
their environment, and what are the effects of these interactions?”
HS-LS2-1. Use mathematical and/or computational representations to support explanations of factors
that affect carrying capacity of ecosystems at different scales.
HS-LS2-2. Use mathematical representations to support and revise explanations based on evidence
about factors affecting biodiversity and populations in ecosystems of different scales.
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HS-LS2-5. Develop a model to illustrate the role of photosynthesis and cellular respiration in the cycling
of carbon among the biosphere, atmosphere, hydrosphere, and geosphere.
HS-LS2-6. Evaluate the claims, evidence, and reasoning that the complex interactions in ecosystems
maintain relatively consistent numbers and types of organisms in stable conditions, but changing
conditions may result in a new ecosystem.
HS-LS2-7. Design, evaluate, and refine a solution for reducing the impacts of human activities on the
environment and biodiversity.
The performance expectations in LS4: Biological Evolution: Unity and Diversity help
students formulate an answer to the question, “What evidence shows that different species are
related?
HS-LS4-5. Evaluate the evidence supporting claims that changes in environmental conditions may result
in: (1) increases in the number of individuals of some species, (2) the emergence of new species over
time, and (3) the extinction of other species.

High School Earth and Space Sciences
The performance expectations in ESS3: Earth and Human Activity help students formulate an answer to
the question: “How do Earth’s surface processes and human activities affect each
other?”
HS-ESS3-1. Construct an explanation based on evidence for how the availability of natural resources,
occurrence of natural hazards, and changes in climate have influenced human activity.
HS-ESS3-3. Create a computational simulation to illustrate the relationships among management of
natural resources, the sustainability of human populations, and biodiversity.
HS-ESS3-6. Use a computational representation to illustrate the relationships among Earth systems and
how those relationships are being modified due to human activity.

High School Engineering Design
At the high school level students are expected to engage with major global issues at the
interface of science, technology, society and the environment, and to bring to bear the
kinds of analytical and strategic thinking that prior training and increased maturity make
possible.
HS-ETS1-2. Design a solution to a complex real-world problem by breaking it down into smaller, more
manageable problems that can be solved through engineering.
HS-ETS1-3. Evaluate a solution to a complex real-world problem based on prioritized criteria and tradeoffs that account for a range of constraints, including cost, safety, reliability, and aesthetics, as well as
possible social, cultural, and environmental impacts.
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B. Integrating with Others
i. Civic Engagement: Social Studies. Language Arts
Flint River GREEN is an opportunity for youth to become involved in the political process, and make their
community a better place. Using the data from Flint River GREEN, students have the opportunity to
work with local decision makers to enact policies to improve the environment. Here are some
examples:
1. If youth find high levels of fecal coliform bacteria at a sample site, they can work with local
officials to determine the source of the “poop in the water.” If the source is leaking sewers or
septic systems, they can work with the city to get them repaired. If the source is dog waste,
they can work with the city or township to get a “pooper scooper” ordinance enacted, with
appropriate signage. If the source is a farm, they can work with the Conservation District to
start conservation practices on that farm.
2. If the students notice a great deal of trash near the stream testing site, they can investigate
where the trash is coming from. If it is from a local fast food restaurant, they could talk to the
manager. If it is from a public building, they could work on getting more trash cans placed.
ii. Technology, Marketing, Communications
If your school has technology, marketing, or communications courses, they could work to proved Public
Service Announcements on what students can do to protect the environment. Students could also
provide video footage or photographs to be used in the student summit.
iii. Sharing Testing: Chemistry, Mathematics, Biology
Teachers in other science and/or math classes also might benefit from sharing the data. Science
instructors in other disciplines might contribute to analyzing or gathering more data. If you are a
chemistry instructor, working with a biology instructor might be useful, or vice versa. Here are some
examples:
1. Chemistry – Chemistry students could do more detailed analysis. A high school chemistry class
with an analytical scale could do the Total Dissolved Solids test, the dissolved oxygen test
(Winkler Method), or the phosphorus test. Students could then see how their results compared
with the lab results or the kit results.
2. Biology – Students could collect benthic macroinvertebrates and key them out to the family
level. An excellent key is the Guide to Aquatic Invertebrates of the Upper Midwest, which is
available for download at http://wrc.umn.edu/pubs/watersqq/guidetoaquaticinverts
3. Mathematics – Math students could run statistical analysis using past years data to see if
changes are significant. They could also look at the results from other sites to see where your
testing data “fits in.”
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C. Supplemental Activities
1. Flint River Green - Bridges
Bridges: Bridging Classrooms, Curriculum, Careers, and Communities
Many activities and resources to supplement this program can be found on our Bridges page at
www.flintrivergreen.org. Bridges is a 12-week curriculum aligned with NGSS and grounded in
the scientific practice of Constructing Explanations and Designing Solutions. The curriculum is
deigned to explore water quality phenomena by constructing explanations through claim,
evidence, and reasoning and designing solutions through a youth-led community action project.
Teachers not wishing to pursue the entire curriculum, may find the first four lessons on
watershed fundamentals helpful for integration with water testing.
Lesson activities include:
 Large 3D Watershed Model (outdoor activity)
 Water Cycle Game (stations-based game)
 Wax Paper Watershed Simulation
 Where is Water – (Inflatable globe toss)
 My Watershed Address (computer lab)
 Raging River – (how rivers connect, dice game)
 Related short videos
 Individual Water Test Lessons
 Geographical Information Systems (computer lab)
 Best Management Practices (solutions to water quality issues)
 Stakeholder Exploration
 Student Project Guidance
Other resources within the Bridges materials include:
 Student Reader Handouts
 Career/Stakeholder Resource List
 Expansion Activity and Background Information Resource Bank
 Student-Led Project Resources (Earth Force)
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2. A Deep Dive into Watershed Planning
Part I: What’s the problem?
All surface waters of the state of Michigan are required to meet all eight designated uses, those uses
are:
1. Agriculture
2. Industrial water supply
3. Public water supply
4. Navigation
5. Warm water Fishery (or coldwater fishery)
6. Other indigenous aquatic wildlife
7. Partial body contact recreation
8. Full body contact recreation from May 1 to October 1
DISCUSSION: Does the part of the Flint River Watershed you are testing meet all those designated uses?
Why doesn’t it? How do you know? See the Appendix “Water Quality Requirements – Standards Set by
EPA & DEQ” for more information on what levels are appropriate.

There may also be desired uses that are locally determined, such as a recreational biking trail along the
river, wetlands to help with flood control, or protecting habitat for a particular endangered species.
DISCUSSION: What are some desired uses for the part of the Flint River Watershed you are testing?
Does the river currently meet those uses?
Impaired desired and designated uses are caused by pollutants, for example, in Bluebell Beach, the full
body contact designated use is impaired because of e. coli.
DISCUSSION: What are the pollutants causing impaired uses for the part of the Flint River Watershed
you are testing?
Pollutants can come from a variety of sources; often it isn’t known where those sources are located. For
example, in Bluebell Beach, the e. coli could be coming from wildlife (such as geese), livestock in the
stream, failing septic systems, or broken sewer pipes. Tracking down the sources of pollutants can be
time consuming and expensive.
DISCUSSION: What are the suspected or possible sources of the pollutants for the part of the Flint River
Watershed you are testing?
Part II: Testing the hypothesis
One of the most difficult parts of watershed planning process is determining what the source of
pollution in a watershed is, and determining how to “fix” that problem. In the case of Bluebell Beach,
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one suspected cause of high e. coli levels was Mott Farm. Since Mott Farm has closed, there still have
been some high e. coli levels. Often there are multiple sources of a pollutant.
DISCUSSION: How could you prove the source of the pollution?
Determining the source of pollutants may be beyond the scope of what your classroom can do. It can
involve long term testing over several months or even years. Students can speak with local decision
makers and ask them to increase monitoring of a particular problem.
Part III: Where to put your time & $$$$
Once a source of pollution is identified, it takes resources to correct a problem. For example, in Bluebell
Beach if Canada geese are determined to be the source of the e. coli, how do you get rid of them? Are
multiple stakeholders involved or just one? Where do you get the best bang for your buck?

3. Mapping Tools
Your classroom is participating in the Flint River GREEN program this year and you have completed your
sampling. You may use a number of mapping tools to explore the Flint River Watershed and learn more
about your sampling site.




MapFlint.org- Flint River Watershed:
https://www.mapflint.org/FlintRiverWatershed/
eWatershed – Flint River Watershed by MSU Institute of Water Research
o The eWatershed mapping tool is located at: http://elucid.iwr.msu.edu/
o A tutorial for eWatershed can be found at http://www.flintrivergreen.org/links/ to
answer the questions below.



Michigan Tech STEM Portal http://blogs.mtu.edu/flint-stem/



Interactive Watershed Model https://wikiwatershed.org/



Michigan E. coli Pollution and Solution Mapper
http://mdeq.maps.arcgis.com/apps/MapSeries/index.html?appid=2a060da30
e25451292220861632b2c99



Sage Modeler
https://codap.concord.org/releases/latest/static/dg/en/cert/index.html?app
=is#shared=16233
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D. Selecting a Testing Site
Your school may already have a pre-determined test site. Please check with the Flint River Watershed
Coalition Program Manager for recommendations. Many of the preferred test sites can be found at the
GREEN website: http://www.flintrivergreen.org/test-sites/
Our goal is to have students sample at sites as close to their school as possible. If you feel there is a
more accessible site closer to your school that is not included on the map, please feel free to suggest an
addition to the Program Manager.
There are many things that make a good testing site. Below is a listing of qualities to look for; there are
very few sites that meet all of these criteria. You will know your group best and should take some time
to explore your site prior to taking students out. Even if you are familiar with your site, it is always a
good idea to visit your site a day or two in advance and consider any weather events leading up to the
date.
1. Safe access for all – Determine the number of students you will have at the site at one time and
select a site that will allow that number of students to safely access the site without disturbing
local habitats.
2. Depth – Preferably the site will be less than two feet deep and at least 6 inches deep to allow for
wading, macroinvertebrate collection (optional), and reduce the chances of a water accident.
3. Slope – Ideally a site has gently sloping sides down to the creek. A flat spot right next to the
creek to “set up shop” is ideal.
4. Access to bathrooms – If your site is near a business, please contact them ahead of time to ask
for permission to access the bathrooms. Access to water at those bathrooms is also important
in case of a chemical spill.
5. Distance from school – If there is a suitable site that is within a walkable distance from the
school, it is ideal to reduce busing costs.
6. Refuge from bad weather - If a thunderstorm or other hazardous weather should occur;
hopefully the site has a building or pavilion so students can get out of the weather.
7. Bus accessibility/parking – Scout out the area to make sure the bus can get there, drop off
students, and find a suitable place for parking

26 | P a g e

Flint River GREEN

www.FlintRiverGREEN.org

E. Notifying the Media/Elected Officials
Getting promotion for your Flint River GREEN is good for students, schools, and all the partners involved
in the program. In tough budget times, this kind of promotion keeps the program going.
List of people to contact
1. School Board
2. School Superintendent
3. Building Principal
4. Mayor and/or City Council

5.
6.
7.
8.

Township Officials
County Commissioners
State Representatives
State Senator

Media Contacts:
1. ABC Channel 12 - WJRT - http://www.abc12.com/
2. CBS Channel 5 – WNEM – http://www.wnem.com/
3. NBC Channel 25 – WEYI -

http://www.minbcnews.com/about/submit_news_tip.aspx#.USfFZDeOVyw
4. The Flint Journal - http://www.mlive.com/flint/html
5. Tri-County Times - http://www.tctimes.com/
Sample Press Release:
The Flint River Watershed Coalition has partnered with (YOUR SCHOOL) to provide students the opportunity to
engage in place-based learning regarding the water quality of the Flint River. The partnership is provided through
funding from General Motors and the Genesee County Drain Commission Office of Surface Water Management
and is directed by a committee of professionals from Michigan State University Extension, Discovering PLACE, the
City of Flint, General Motors, Earth Force, and The Genesee County Drain Commission.
Flint River Green has grown from 5 teachers and 100 students from Flint Community Schools in 1990 to an excess
of 2,000 students from all across the Flint River Watershed in 2019. Each school is paired up with an environmental
professional who mentors the students and teacher before, during, and after the testing.
The program culminates at the Flint River GREEN Summit on (DATE of SUMMIT) where students have a chance to
share their data with other students and community members. In addition to sharing their testing results,
students will participate in breakout sessions where they can learn about wastewater treatment, beekeepers,
higher education STEM opportunities, outdoor recreation, keeping drinking water safe, and careers in natural
resources.
Student evaluations regularly show that as a result of participation in this program, students feel they have an
improved perception of the river, a better understanding of how a river becomes polluted, and feel empowered to
make a difference in the health and the environment. A student, from Holmes Middle School in Flint once said,
“That instead of dogging our city for not keeping the Flint River clean, I can do my part by keeping it clean.”
Students from (YOUR SCHOOL) will be heading out to (TESTING LOCATION) on (TESTING DATE).
We invite (insert media name) to join our students streamside on (testing date and time) to help us highlight this
unique interaction between local students and our natural resources as they embark on the rediscovery of the Flint
River and the importance of its protection within our watershed.
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F. Supply List and Data Form
The Flint River Watershed Coalition and our sponsors provide all chemical kits and some additional
supplies. Teachers must still source many supplies to take with them to the river to complete the
testing. Many of these supplies can likely be found in your school’s existing science supplies. If you need
assistance acquiring any of the following items, please reach out to the Program Manager.
Flint River GREEN Necessary Supplies:
Supplied by GREEN:
 Instructions & Safety Data Sheets (SDS) for all kits (or mobile web access to these)
 Fecal Coliform Test- petri dishes and liquid (keep frozen until at stream)
 Dissolved Oxygen Kit
 Nitrates Kit
 pH Kit
 Phosphorous Kit
 Turbidity Kit
 Nitrile Gloves
 BOD Sample Bottle
 Lab bottle for phosphates (these are special bottles treated with acid)
 Total Solids Collection Bottle (empty water bottles with label)
Teacher Sourced (contact FRWC if you need assistance sourcing these):
 Thermometer for water (Calibrated in boiling water annually)
 Safety Glasses/Goggles
 Waste Container (for discarded chemical tests)- LABLED: “HAZARDOUS WASTE”
 Cooler with Ice (to keep coliscan frozen prior, and lab samples cool after)
 Copies of Permission Slips/Health Forms
 Cell Phone and Emergency Numbers (school, poison control, police, parents, etc.)
 First Aid Kit (include EpiPen, baking soda for chemical burns, and eye wash kit)
 Gallon of distilled or Reverse Osmosis Water for tests
 Foil or tape to fully cover BOD Sample
 Water Collection Bottle – any rinsed bottle such as a water bottle or related

STRONGLY Recommended Supplies:
 Clipboards/Pens/Pencils
 Paper Towels
 Waders and/or Rubber Boots
 Trash Bags
 Tarp for kneeling (shower curtain,
paint tarp, tablecloth, etc.)
 Soap or Hand Sanitizer
 Containers for overflow during
testing

Helpful Extras:
 Camera
 Rope
 5 Gallon Bucket
 Insect Repellent
 Sunscreen
 Bottled Water
Benthic Supplies (optional program)
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Flint River GREEN Water Quality Index Data Sheet
Teachers, enter your data at flintrivergreen.org using your unique identifier or email to: amitchell@flintriver.org
Teacher:

__________________ School: _____________________ Date: _________ Time: _______

Site Name & Location: ____________________________________________________________________________
Description of Weather & Other Comments: ___________________________________________________________
_______________________________________________________________________________________________
Air Temperature: _______ oC

Water Temperature at Site (T1): _______oC Approx. 1 Mile Upstream (T2): ______oC

WQI Data Summary Form
Test
Name

Field
Data

Units

QValue*

Weighing
Factor

Total
Value

Lab Results
(Returned 1-2 weeks after testing)

GM Total Phosphate:

Dissolved Oxygen

mg/L

(DO1)

%Sat

Fecal Coliform

Colonies
/100mL

0.16

-

0.11

0.17

____________mg/L
Total Solids:

(petri dish count)

pH
(DO1)

B.O.D.
(DO2 = DO 5 days after
testing)

Total Value =

mg/L

(Q-Value) x (Weighing Factor)

mg/L
(DO2)

____________mg/L

0.11

Total WQI Value =
Sum of all Total Values

mg/L
B.O.D. =
DO1 – DO2

Temperature

o

Ortho-Phosphate
(Field Data)

Nitrates
Turbidity

C

0.10

ppm (PO4)

0.10

(T1 – T2)

mg/L
(NO3-N)

x 4.4 =

mg/L
(NO3)
JTU's

*Q-Value can be obtained by viewing the charts
provided in the GREEN Notebook. The Q-Values,
Total Values and Total WQI Value can also be
derived by entering your field data on the WQI
Test Sheet tab at www.FlintRiverGREEN.org.

0.10
0.08

Total WQI Value:
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G. Preparing Your Students for the Day at the River
4. Plan out your testing structure in the classroom and the field.
Not all tests are created equal. You may wish to assign specific tests to particular groups of students.
Each test requires different amounts of math skills, patience, independence, and time. Many teachers
create classroom stations that allow each student to try each test once, and then assign students to
particular tests while in the field. Having multiple teams of students do each test is good “backup” in
case one set of tests goes wrong in the field. Please share your plans with your mentor prior to testing
day.
Which students do which tests?
1. Temperature (includes weather report) – Temperature involves taking two temperature
readings at different points on the river, 1 mile apart. The students you select for this should be
trusted to travel along the stream bank, pick a safe spot to go down to the stream, take a
temperature measurement, and bring it back to the group. NOTE: We understand it is often
unrealistic to send a student 1 mile away from the group for the second reading. Many teachers
ask their mentor to stop to take the second reading prior to heading back to school.
2. Dissolved Oxygen – Dissolved Oxygen is one of the most important tests and one that is most
prone to errors. This test also takes a relatively long time. Students to select for this test are
those with attention to detail and patience.
3. Biochemical Oxygen Demand – Because this test is finished 5 days after the actual testing day,
you need students who can help remind you later to finish this test. This test group is often
paired with the Dissolved Oxygen group because of the same collection procedures.
4. pH – pH is one of the simplest tests. A concern for this test is that if students get done early,
they might get bored. This is a good test to combine with others, such as temperature,
turbidity, or phosphorus. You may otherwise ask these students to help map the site, take
photos, or pick up litter.
5. Turbidity – This is another fairly simple test that can be combined with another test.
6. Fecal Coliform – Fecal coliform is a test that only requires collection at the testing site, but
requires classroom processing back at school. Some teachers set aside class time after getting
back to school (or the following day if kept cold) to set up the petri dishes and incubation prior
to counting approximately 2 days after testing day. Students who do well with this test have
keen observation skills and good follow-through.
7. Nitrates – The nitrate test is a longer test, so assign a student to it who has patience and can
keep themselves entertained while waiting for the reagent to change color.
8. Phosphates – Two parts. This test is relatively simple, yet understanding the technical jargon
between the lab sample and the field sample is quite complex and requires students who are
eager to work through such challenges without getting frustrated.
9. Total Dissolved Solids – Simply requires collecting a sample, labeling with date/school/teacher,
placing immediately in cooler, and ensuring sample is sent with the mentor to the lab.
10. Habitat Assessment (optional) – This test involves filling out a form completely. Students who
can stick to a task for a fairly lengthy amount of time are good for this. This can also include
artistic students who can map the testing site.
11. Benthic Macroinvertebrates (optional) – Please reach out to FRWC directly if you would like to
include this in your students’ experience.
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5. Practice the tests
We STRONGLY recommend that all students run through the tests they are conducting BEFORE going
out to the river. You can run through the tests with water from a variety of sources, tap water, local
stream or pond water, or even toilet water.
IMPORTANT NOTE: If you set up water samples for the students to test, they will change throughout the
day. As water heats up, dissolved oxygen, pH, and even nitrate levels can change. As the water sits still,
solids will settle out and turbidity will change. Carefully design your grading/evaluation procedure to
take this into account.

6. Why is the Data Important?
The information gathered by students in Flint River GREEN is shared with local decision makers about
the quality of the river. It is extremely important to have a discussion with students about the emphasis
that should be placed on precision and accuracy when doing the tests. It is for this reason that we
HIGHLY recommend practicing the tests with your students in the classroom prior to using them in the
field.
Who is currently interested in the data?
1. The Genesee County Drain Commissioner’s Office and the City of Flint Water Pollution Control
use the information provided by Flint River GREEN to meet Clean Water Act Stormwater
National Pollution Discharge Elimination Permit (NPDES) requirements. The work done by
students as part of Flint River GREEN helps Genesee County, cities and townships within the
county and local school districts meet their NPDES requirements. Failure to do so would result
in fines placed upon those organizations.
2. The Flint River Watershed Coalition uses GREEN data to make decisions about its own
monitoring and education programs and to inform local decision makers about the quality of the
Flint River.

7. Looking at Historical Data
Part of the scientific method involves gathering background research to develop a hypothesis. There are
several sources for historical data on the quality of the Flint River. Many of these resources can be found
within the web links of the testing guide. Some very popular ones are also listed here:
1. Historical Flint River GREEN Data – collected and reported by students –

http://www.flintrivergreen.org/
2. Flint River Watershed Coalition Benthic Monitoring Data – information on the health of the river
based on collected macroinvertebrates – http://flintriver.org/blog/programs/water-

monitoring/
3. Michigan DNRE Michigan Surface Water Information System (MiSWIM) – lots of historical water
data, searchable by map or text, at http://www.mcgi.state.mi.us/miswims/
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8. Attire
Students should be prepared for any type of weather. You may want to go over the weather forecast
the day before.
1. Dress in layers – In Michigan, the weather can change a lot throughout the day. A jacket or
sweatshirt that can be removed later in the day is ideal.
2. Warn students that they WILL GET DIRTY AND/OR WET. This is not the day to wear your $200
basketball shoes to school. Students should wear clothes that they don’t care if they get messed
up.
3. Long pants – Many sites have poison ivy, stinging nettles, and/or plants with thorns. Long pants
can reduce the danger from these. If it is appropriate, some students may want to bring shorts
so they can go wading.
4. Sunscreen – Because we test in the spring, students are often not yet thinking of sunburns.
5. Hat – A hat with a good brim on the front not only protects from the sun, but also reduces glare
so you can see into the water better.
6. Sunglasses – Can also help you see into the water.
7. Footwear – Closed-toed shoes are essential. Wear shoes that can get dirty and/or wet. A pair of
old sneakers is ideal.

9. Permission Slips and Media Releases
The Flint River Watershed Coalition and our partners collect and share photo and video media
documentation for promotional and reporting purposes. For this reason, we must obtain proper media
permissions. We ask that you submit a signed media release form for each student who participates in
GREEN. Below is the official FRWC Media Release Form. The school may opt to distribute a customized
media release form as long as it is mutually agreed upon by FRWC and school staff. Please upload
photos and release forms to the customized link provided to you by the Programs Manager.
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Section Four – AT the River
A. Deciding Who Goes to the River
B. Safety
C. Arriving at the Site
D. Tips for Talking to the Media and/or Elected officials
E. Testing at the Stream
F. What to do when kids are done testing
G. Tips and Tricks

A. Deciding Who Goes to the River
In an ideal situation, you would take all students out to the river. We strongly discourage any exclusivity
approach to deciding who to take to the stream and strongly encourage that everyone is given the
opportunity to visit the stream. This may not be possible for a variety of reasons however. Sometimes
transportation issues, site constraints, or lack of chaperones make that impractical. Some teachers have
students go through an application or lottery process to determine who gets to go to the river. Some
teachers simply take out students who return their permission/media release slip.
An ideal group size would be approximately thirty students per visit, but we do have teachers that
successfully take over 100 students at a time. Feel free to ask your mentor or the FRWC Program
Manager for tips on how to best accommodate your objectives.
We encourage a 10:1 student to adult ratio or better for streamside activities.

B. Safety
Safety is the top priority for Flint River GREEN. There are inherent dangers with any field trip
or laboratory activity. Because this program incorporates both field trips and laboratory
activities, it is important to follow all the standard safety procedures and policies of your school
and district regarding these activities. If you do not know what these procedures and policies
are, it is your responsibility to find out.
Below are some suggestions and guidelines that Flint River Watershed Coalition has developed
to help participants in the Flint River GREEN to be safe. These are intended as safety tips and do
not address every hazard that may be encountered while participating in Flint River GREEN.
General Safety Guidelines
1. Be prepared. Be familiar with everything in this manual as well as general first aid.
Have a plan in place for where students and staff on site will go in case of severe
weather. Know who to contact at your school in case of emergency and have those
numbers available.
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2. Practice safety procedures and monitoring tests with students, parents and volunteers before
monitoring day. Practicing safety procedures and monitoring tests multiple times before
monitoring day will ensure that the students are prepared when they visit the river. If possible,
also have parents and volunteers practice. They will be better able to assist students at the river
and help make monitoring day as safe as possible.
3. Always wear goggles and gloves. All students, parents, teachers and volunteers MUST wear
safety goggles and gloves (vinyl, latex or nitrile) when handling chemicals or river water or are
near anyone else handling them.
4. Keep hands, chemicals and river water away from eyes and mouth. Wash hands after
handling river water or performing chemical tests. Whenever students, parents, teachers, or
volunteers handle any chemicals or river water they should always keep their hands, the water,
and the chemicals away from their eyes and mouth. It’s important that everyone washes their
hands after handling river water or performing chemical tests.
5. Wear waders or rubber boots when going in the river. Although recent test results have not
shown this, some areas Bf the river may have such poor water quality that it’s advised that skin
does not come in direct contact with the water. No one should enter the river unless they are
wearing waders or rubber boots that are high enough to prevent their feet from getting wet.
6. Never go in water above your knees and always wear a life jacket. Students, parents,
teachers, and volunteers should never go in water above their knees, and they should
always be wearing a life jacket. Even shallow water can have strong current or deep
pools that are invisible from the water’s surface. Waders fill quickly with water if
someone falls, and they become very heavy. The wearer may not be able to lift
him/herself up and may be carried downstream under water. It’s a good idea to wear a
belt or a piece of rope around the top of the waders to prevent them from filling as
quickly if there is an accident.
7. Never go in a flooded river. Students, parents, teachers, and volunteers should never go in a
river when it’s flooded. Currents can be surprisingly strong, and the water can be much deeper
than it appears from the surface.
8. Never dump chemical waste on the ground. Always bring an empty, marked, plastic jug with
you on monitoring day in which to dispose of chemical waste. Back at school, dispose of the
chemicals as hazardous waste. Chemicals dumped on the ground could wind up harming your
students, volunteers, other park visitors, pets, and wildlife – not to mention the river itself! If
there is a spill, collect the contaminated soil and spilled material and dispose of as hazardous
waste
9. Dress appropriately for monitoring day. Inform all participants, including students, parents,
and other volunteers in advance of how to dress appropriately for monitoring day. They should
wear long sleeves and pants to protect from insects and poison ivy; sturdy, closed-toed shoes;
and clothes appropriate for mud, hot/cold weather, rain, etc.
10. Be aware of everyday hazards, such as traffic. With all the special considerations of students
conducting monitoring tests at a river, it’s easy to overlook the everyday hazards you may
encounter, such as students needing to cross busy roads. Stay mindful of all potential hazards
and discuss them ahead of time with students, parents and volunteers.
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11. Talk about safety with your volunteers. Go over these guidelines with your parent chaperones
and other volunteers. If they are unable to meet with you prior to monitoring day, take five
minutes at the beginning of monitoring day to go over them. Since they’ll be the ones helping
to supervise the students, it’s important that safety is on their mind as well as yours.
12. Be familiar with the Material Safety Data Sheets (MSDS). There is an MSDS sheet for every
chemical that is present in the test kits. MSDS sheets have important information about the
chemicals, including the danger they post to humans and safety precautions that should be
taken when handling them. They also give specific instructions for first aid and cleanup in case
of an accident. Make sure you read each MSDS sheet and are familiar with the information it
provides before allowing anyone to handle chemicals. Make sure you have quick access to the
MSDS sheets every time the chemicals are used. It’s a good idea to keep copies of MSDS sheets
in the appropriate test kits.
Additional Safety Suggestions for Monitoring Day
 Check the weather report before leaving the school. If the weather is bad, you may








reschedule your monitoring. This is entirely as your discretion, but please let the
Flint River Watershed Coalition staff know if you change your plans. Safety is the
most important concern. Do not take your students out on a day that has
dangerous weather. If flooding is expected and you decide to go to the river, take
extra safety precautions.
Do a head count of students when you arrive and when you leave your site.
Be aware of poison ivy. Teach students and volunteers to recognize the plant.
Remember, poison ivy can grow as a vine on trees as well as grow on the ground.
Do not go into the water if you have an open wound.
Consider using insect repellent. Insect repellent reduces the risk of insect bites and,
therefore, potential insect-borne diseases. Make sure to follow the manufacturer’s
direction. Use special care if using insect repellent on or around children.
Check for ticks when done. Tucking in shirts and tucking pant legs into socks can limit
exposure to ticks and other insects.

ii. Severe Weather Procedures
a. Thunderstorms – If a thunderstorm is imminent, seek shelter immediately. Lightning
can occur more than 5 miles ahead of a thunderstorm. If you cannot find shelter, find a
low spot away from trees or overhead wires.
b. Flooding – Stay away from high water. Water just 6 inches deep can knock a person
down. Do not enter water unless you are confident that it is not moving too swiftly for
safety.
c. Tornadoes – Genesee County has more tornadoes than any other county in Michigan. If
there is a tornado warning or watch, seek shelter immediately. If you cannot find
shelter, find a low spot away from trees or overhead wires. Do not attempt to out-run
or out-drive a tornado.
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C. Arriving at the Site
1. Go over Safety Reminders and Establish Boundaries
2. Survey the Site/Take PHOTOS! Have students survey the site when they first arrive at the
stream. Try to allow time for them to explore the site prior to testing. Making a map or a sketch
of the site is also often helpful. Have students take notes about the surrounding landscape, land
uses and any striking physical characteristics of the water. In doing so, it is important to note
that there are often both human-made and naturally occurring explanations for some surprising
physical appearances of the water. Below are some naturally occurring phenomena.

Appearance:

Possible Natural Source:

Foam

If it feels gritty, it is probably natural; if it
feels slippery it is probably from
detergents in the water

White Milky Substance

Clay particles in the water, carbonate
precipitation

“Rust colored paint”

Iron oxide usually with iron bacteria; or
algae bloom

Rainbow colored sheen

If you hit it with a stick and it breaks up, it
is from bacterial breakdown; if it floats
along the surface it is probably from
petroleum

Yellow sheen

Tree pollen

Fish kill

Low dissolved oxygen in the water(usually
larger fish will die first),toxins in the water
- black walnut toxicity, pesticide input,
other toxins (usually smaller fish die first);
spawning stress

White, slimy, stringy substance

Beggiatoa - a sulfur eating bacteria

Gelatinous ball

Bryozoan - a group of moss-like animals

“Paint”

various algaes
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D. Tips for Talking to the Media and/or Elected officials
1. Know your message – If you know the core message you want to get across to the
media and/or elected officials, you can be prepared for when they arrive. If you do not
have a message you want to get across the media, you risk them focusing the story on
something irrelevant, or worse, a negative story.
2. ABC – Acknowledge-Bridge-Communicate. Respond to the reporter/officials question,
transition to what you want to say, and they get across your point. This puts you in
control of the conversation. If the reporter asks several different questions, give them a
differently worded response using this strategy.
3. What’s in it for them? – The amount of time you get on TV/Radio or space in
print/internet is based on how much interest you can generate among their viewers.
Think about what would get you to stop flipping channels and try to make it interesting
for views.

E. Testing at the Stream
Please refer to the GREEN Testing Guide for the following:
1.
2.
3.
4.
5.
6.
7.

Inventory lists for each test
Information about each individual test
Instructions and tips for preforming each test
Safety Data Sheet links for chemical storage/disposal/first aid
Q-Value Charts
Links to web resources that support student comprehension
Vocabulary

If you are interested in Benthic Monitoring or the Stream Habitat Assessment documents,
please visit www.flintriverGREEN.org and download these under the “Materials” tab.
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F. What to do when kids are done testing
Each test with each group of students takes a different amount of time. Inevitably, some
students will be done early. Here are some things they can do if you have time
1. Pick up trash. This could even be done as a competition with a prize for the team that
picks up the most trash. Some teachers require each group pick up a certain amount of
trash, or give extra credit based on how much trash is picked up.
2. A hand-drawn map of the site can be useful for future years. It is especially helpful if
students mark sampling sites on the map, so they can be used in future years.
3. Observe plants/wildlife. They can look for tracks, listen for bird and frog calls, or look
for nests. Bird calls can be found online at http://www.allaboutbirds.org/guide/search
Frog calls can be found at http://www.pwrc.usgs.gov/frogquiz/
4. Organize/pack up materials for the trip back to the school

G. Tips and Tricks
1.
2.
3.
4.

Some use a fishing pole to get thermometer into the stream
Use buckets or wagons to carry materials
Laminate instructions for use at site
Put all of the materials needed for each test in separate 5 gallon/kitty litter buckets

39 | P a g e

Flint River GREEN

www.FlintRiverGREEN.org

Section Five – After the River/Regrouping
a.
b.
c.
d.
e.
f.

Checklist of Remaining "Wrap-Up" Items
Data Entry
Compare to Other Sites/Historical Data
Next Steps - Student Projects
Hazardous Waste Disposal
Return Chemicals/Kits

A. Checklist of Remaining "Wrap-Up" Items
After you have returned from the stream, several tests need to be finished back in the school building
and data needs to be reported and analyzed. You might want to put a student in a leadership role of
making sure all of these things get done.













Arrange to take Total Dissolved Solid Test and Total Phosphate Sample bottles to the GISD
Conduct Fecal Coliform test (24-48 hours after incubation)
Conduct BOD test (after 5 days in the dark)
Fill out a master data sheet (include lab results which will be received 1-2 weeks after testing)
Complete all calculations (or use WQI TEST SHEET tab at www.flintriverGREEN.org to calculate)
Make sure all lab glassware/plasticware is cleaned in each kit
Make note of any chemicals/parts that should be replaced (labeling the top of the test kit with
masking or painters tape is helpful)
Ensure proper disposal of hazardous chemicals
Prepare for student projects and Student Summit
o Student Poster – All schools should submit to FRWC before Summit even if you are not
attending the Summit
o Presentation
Return all kits to FRWC before the end of the school year (bring to Summit or arrange drop off at
FRWC)
Report data to the Flint River Watershed Coalition
o Email to: amitchell@flintriver.org
OR
o Enter on GREEN website: http://www.flintrivergreen.org/
 There is a tutorial under the Materials Tab for how to do so.
 You must log in to Word Press before you can navigate to the “Add Info” tab.
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B. Data Entry: www.flintriverGREEN.org
A. Click on “Hello Visitor, Please Log in to enter data.”
B. Log into Word Press using the login provided to you from FRWC

C. Once you are logged in, navigate to the Add Info Tab

D. Click on “WQI Test Sheet”
E. Enter your School and Site, then all of your field data

F. Enter your Access Code (provided by FRWC) at the bottom of your form and
click “Submit”
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C. Compare to Other Sites/Revisit Historical Data
It is important to confirm your water monitoring data with others in the community or to test multiple
times to assure your results are both accurate and valid. Ask students to use multiple resources to
determine if things have improved and worsened over time, and begin to hypothesize about the root
causes. Various policies and practices may have influenced these changes, including bans on pollutants,
changes in urban and agricultural practices, and new developments in formally undeveloped land. To
understand these possible causes better, contact city, county or state officials who affect zoning and
land use issues to find out if their policies or practices might have affected your results. You can also
contact official and citizens through a public meeting, like a zoning board meeting, where you share your
results and make a case for water quality in decisions about land use and funding allocation.

D. Next Steps – Student Projects
Complex environmental problems demand complex solutions, since the physical, chemical and biological
systems are interdependent and often have multiple causes. Using the Earth Force Protecting Our
Watershed curriculum, however, we can start to isolate one specific root cause which we can affect,
whether that is an education campaign about yard fertilizers, advocating for combined sewer overflow
updates, or a rain garden and rain barrel campaign. The following is a brief overview of the six step
process for taking action on your findings:
1. Conducting a Watershed Inventory
This step calls for water quality monitoring to examine how people use the watershed, and involves the
WQI, the PTI and the physical and land use inventory. To supplement these, you can do a photo
inventory, a checklist of land use issues you might observe, a community survey of surrounding land
owners, and map inventory of issues in space that you observe.
2. Selecting a Watershed Problem
After the river, ask your class - what are the threats that are most pressing or interesting to your group?
Through a series of criteria and democratic voting methods, your class then chooses a threat or problem
they want to investigate further.
3. Looking at What People Are Doing
This is the research step in which you take another look at the inventory data and start to find out what
the root causes are – either policies or practices that affect your issue. You may want to invite an expert
panel of community members who deal with this issue, research articles in your local paper, or maybe
accessing a database, like a GIS map of land use or the historical WQI data from your local watershed
website.
4. Deciding What to Do
After researching the issues, your class should have an idea of potential causes and what’s being done
about them in your community. In this step you formulate a solution to your problem that your class
can directly affect. You have a list of policies and practices that affect your issue, and you’ll want to
change just one that will have a long-term affect. To give an example, a river clean up would be a
service project, but would not solve the long-term practice of littering at a public park. In this case, you
might choose to institute a recycling program at a park with public education signage.
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5. Taking Civic Action
This step involves the development of a planning strategy to carry out your solution. A detailed plan
with delegated tasks around funding, influential players and a timeline are all essential to a successful
project. Some projects might need to be carried out over several years (like a recycling project) while
others could be achieved by a small group (like an educational pamphlet).
6. Looking Back and Ahead
Reflection and celebration of your hard work are important to understanding your impact and carrying
your progress forward after the class has completed its project. You can reflect on how well your
project went, what still needs to be done, and what you would do better in the future. Having a summit
or class presentation to the public are both ways to share your efforts as well as planning for next steps
as you wrap up.

E. Hazardous Waste Disposal
In many cases chemicals can be dissolved, neutralized and then flushed down the drain if kept separate
from other tests. You will need to check this out on the Safety Data Sheet (SDS) at the LaMotte website.
NOTE: The only chemical that we know of that absolutely cannot be disposed of locally is in the Nitrate
kit – the nitrate reducing powder. This contains cadmium and needs hazardous waste disposal. You can
do this twice a year or more at the local hazardous waste collection days (Genesee County typically
holds theirs in October and May).
Some teachers have found that the easiest way to dispose of your chemical waste is to properly label
the container with all possible chemicals and take them to your local hazardous waste disposal day.

F. Return Chemicals/Kits
Many chemicals within the kits have very short shelf lives. This is why we must collect, inventory, and
restock your kits during the summer months of each year for the following season. Please bring your
kits and any leftover supplies to the student Summit or otherwise arrange to drop off your kits (and your
data sheets) to the Flint River Watershed Coalition before the close of the school year.
If we do not receive your kits by the end of the school year, you may be charged replacements costs of
up to $500 per set of kits. One set equates to a single kit for each type of test.
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Section Six – Student Summit
A. Who is Invited
B. Student Posters
C. Student Presentations
D. College and Student Atmosphere
E. Evaluations
The Student Summit provides an opportunity for Flint River GREEN students to present their findings to
their peers and share with the community. This is a highlight for students because it provides the
opportunity for them to hear from other students from different parts of the watershed. In addition to
student presentations, students have the opportunity to attend informative sessions provided by
environmental professionals. Your school will be scheduled for a specific presentation time slot and are
welcome to attend all breakout sessions outside of this time slot.
Past Summit Programs can be found on the GREEN website and can assist with what to expect.

A. Who is Invited?
Early commitments are necessary for planning purposes. The Student Summit only has a current
capacity to serve 350 students. Over 1,600 students participate in the Flint River GREEN program and
careful planning is needed to coordinate the schedule and auditorium space for those who attend.
Student attendance is highly desired and if we receive enough interested schools, we are happy to look
for alternative spaces in future tears. Your honest feedback is invaluable in this regard.
An invitation to attend with up to 20 students will follow shortly after the February/March PD Days.
The RSVP window will be tight in order to be able to give time for other teachers wishing to bring more
students an opportunity to plan accordingly. If you would like to bring more than 20 students, please
indicate this in your response and organizers will do their best to accommodate you once RSVPs from all
schools have been received or the deadline to do so has passed. We require a 1:6 ratio of adults to
students.
In addition to teachers' requests, FRWC coordinates invitations to the following groups:
1. School Superintendents
2. School Principals
3. Elected Officials
4. FRWC Board Members
5. Flint River GREEN Mentors
6. Flint River GREEN Program Sponsors
7. Summit Presenters
8. Summit Volunteers
9. Flint River GREEN Committee Members
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B. Student Posters
Posters will be displayed in the hallways of the breakout sessions so that all students are able to
view their connectivity to one another, compare their data to other sites, and have an
opportunity to interact with mentors to further analyze the “big picture.” Regardless of
whether you and your school are able to attend the Student Summit, schools are now required
to submit a poster reflecting the Student Presentation Content (see Student Presentation
section below) as an outcome of the program.
Please make arrangements to drop your poster off at FRWC offices no later than two days
prior to the Summit. There will not be time on the day of the Summit to deliver and display
your poster.

C. Student Presentations:
Under the direction of their teacher, students create a classroom presentation summarizing their
experience and information obtained. Students present this information to a subset of their peers from
other schools and members of the community during the Student Summit auditorium presentations.
Most presentation sessions allow for up to four schools to present and are forty-five minutes in length.
Student Presentation Requirements
Presentations: 5 minutes long plus a question/answer period not to exceed 3 minutes.
Software Program for Presentations
Microsoft Power Point is the software required for all auditorium presentations. Presentation
sessions flow best if your presentation is brought on a flash drive. If you cannot use Power
Point, please use Google Slides and share with flintrivereducation@gmail.com PRIOR to the
date of the Summit. Students are encouraged to be creative (such as a song or dance)!
Students desiring to have a video within their presentation should ensure the video can be
accessed via a link within their presentation. If you have other specific requests, please contact
FRWC about arrangements 1 week prior to the Student Summit.
Presentation Content:
 Identify:
o Flint River GREEN program
o Your School & Program Participants (teachers, mentor, etc.)
o Site Name and Site Description (surrounding land use, clean, flooded, temperature)
 Report on the results from each test
 Report your analysis of the data (WQI score, possible reasons for low scores on specific
tests, etc.)
 Include a summary of your student project, any models you built, or other outcomes of the
program
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D. University and Student Summit Atmosphere
1. Break-out Sessions:
Outside of their presentation time slot, students are encouraged to attend multiple breakout sessions.
Break-out sessions are provided by environmental professionals and include hands-on, engaging
activities.
 Teachers designate how their students group into the break-out sessions they attend. Some
teachers designate their students to attend sessions as small groups, as a class, or as individual
choices. Students must remain supervised by an adult from your school at all times.
 Students are encouraged to arrive to their designated session early and have an alternate choice
if their session is full. Each session has a designated capacity limit.
 A tentative schedule of breakout sessions will be emailed/posted prior to the Student Summit
for your planning purposes, however, last minute changes are always likely.

2. University Conduct:
Kettering University supports the Student Summit and welcomes participants to experience campus
facilities such as the science labs, landscape and common areas. While college classes accommodate
this program, campus students will still be utilizing building facilities simultaneously and summit
participants are expected to be respectful of this. Although students are not currently at their own
schools, they are expected to comply with their school's Code of Conduct. Everyone is expected to be in
a classroom or the auditorium for all sessions - students should not loiter or wander in the hallways.
Hallways will be heavily signed and boundaries where GREEN students are allowed will be posted.
Please encourage chaperones to remind students to be mindful of others and of campus equipment so
that the University will continue to welcome us back again.

E. Evaluations
Evaluations are important as they drive the decision on presenters for the next Student Summit and are
key to sustaining future funding for this program. Feedback is appreciated and has been helpful in
enhancing this program. Please encourage your students to fill out these forms prior to their departure.
We’ll even give them a prize for doing so!
Teachers are a major key to providing the data necessary for FRWC, the Intermediate School Districts,
MSU Extension, and Earth Force to be able to report back to funders the value obtained from their
funding support.

THANK YOU for taking the time to provide this enrichment opportunity to your students
while contributing to the protection of the Flint River watershed for generations to come!
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