Project Title: Water Pollution and the Impact on Human Health and Ecology
School: Westbrook High School

Grade level: 12

Teacher: Ragan Hedstrom

Partners: Partnered with Dr. Douglas Currie of the University of Southern Maine.
MDI Biological Laboratory, TUVA Labs, Molly Schauffler, University of Southern Maine

Teacher Profile: My name is Ragan Hedstrom and | have been teaching at Westbrook High
School for ten years. Currently, | teach part-time a concurrent enrollment course called
Fundamentals of Environmental Science that is only for seniors. | have taught at 3 different
schools and started my career teaching in Baltimore, Maryland. | earned my BA and MA in
Environmental Science and Policy at Clark University, and have been involved with
environmental work in a variety of capacities ever since.

After college, | worked as an educator aboard traditional sailing vessels and as a biologist
aboard scallop fishing boats and research vessels. These experiences have dramatically
shaped how | teach. | love to do hands-on, and real-world studies with my students.

I am part of the Sustainability Club here at the school, have implemented recycling and
composting at the school, and have been an advocate for solar power for our school buildings. |
love to teach about how humans impact our environment and help students identify solutions to
environmental problems. Getting involved in the All About Arsenic program aligns with my goals
of bringing real-world problems and data into my classroom.

Summary:

| incorporated pieces of this project throughout my Environmental Science course. | started by
introducing arsenic when we discussed biogeochemical cycles and the inorganic components of
ecosystems. They first learned about carbon, nitrogen, and phosphorus, then | was able to
discuss other natural elements found in the ecosystem such as arsenic. When we discussed
the water cycle and watershed ecology, we discussed how water is the universal solvent
causing materials flow through ecosystems, and how humans have contributed to arsenic
contamination. We watched “In Small Doses,” and gathered information about the health
implications of Arsenic in well water. Once students had a solid understanding of groundwater,
arsenic, and the health implications, each student identified one location where they would be
able to get a public water supply sample. We were able to obtain approximately 29 samples
throughout the year.

We then did two controlled experiments that relate to this, one using lettuce seeds, and the
other using fruit flies to determine the effect of ethanol on their negative geotaxis. Although
none of the variables used was actually Arsenic, students were able to make the connection



about ways in which controlled experiments could help to draw conclusions about the impacts of
arsenic contamination, and they became aware of the use of model organisms.

The class did a Tuva analysis on mercury. This was their introduction to data manipulation on
Tuva, as well as the bioaccumulation of toxins in the food chain.

The students spent one class period doing a Zoom lesson with Jane Disney where they got a
better understanding of the SEPA study, and focused on the analysis of data using Tuva.

During the next class period, students spent 30 minutes looking at Ludwig’s case study on lead
in the water at College of the Atlantic. We discussed how data was used to support a claim, and
also how knowing who your audience is, and telling a story gets people to identify with it more.

The students were able to analyze their water sample results, finding trends such as the
average level of lead in the public water supply. We looked at the samples using the 10 ppb
limit and the 5 ppb limit as reference lines. We also used TUVA to make connections between
arsenic and any other element. Students used Tuva multiple times throughout the semester for
other reasons, too. We were able to discuss the value of data in graphical representation, and
the diversity of ways the same data set can be represented.

For a final project, the students complete an advocacy piece on a topic of their choice. The
students had some examples given to them, or they could chose to focus on various topics we
had discussed throughout the year. One thing | changed about this year was to make it more
about data and graphs. Tuva is the top choice but they can create graphs using any format they
wish. Also, there was a lot of time spent on the idea of telling a specific story. They reported
that this was a very powerful experience for them that they will carry with them after graduation.
It was a new experience for them to realize they actually can take action to make a difference.
Without All About Arsenic, this final piece would not be centered on advocacy, or have so much
student buy-in.

Project Details:
28 Environmental Science students

Funds were used to purchase:
packing tape

lab tape

falcon tubes

seeds

storage totes

scalpels

probes

paint brushes

wader boots



ice cube trays
fish nets
refractometer

Watershed:

B Biogeochemical Cycles (group work/presentations)

B [Template] Understanding the threat of mercury - Hedstrom
TUVA- mercury for lunch

Controlled experiment:

B Planaria- Guidelines- how to write a lab report
B [Template] Blank Lab Report- Planaria, Arsenic
B Planaria basics

5 minute video- How to analyze data

B WHS Lettuce Seed Bioassay

B Drosophila Bioassay WHS

B Blank Lab Report- Drosophila

Outreach:

Every student chose a topic they wanted to advocate for. Water quality was one of the choices,
but not required.

B Advocating Real World Solutions for the Environment: Final Research Project. 2024

Example pieces of work:

Lab reports

We broke the lab reports into sections that were the are of focus
e Lettuce seeds H Lettuce Seed Bioassay

e Drosophila B Saige 1/2 lab report

Advocacy piece

This is a website that is to be sent out on social media. Einal project:Local food

This was sent to Sappi and Pike Industries Final project website

This brochure is for WHS students B Nyamouch Bayak the dark side of fashion.pdf
This video explains how the brochure below was distributed, and who the main audience
was. B Hailey Rondeau - Final Project Presentation.mp4



https://docs.google.com/document/d/1Jl-hlIJ_jcXOuaMa-FW12ZF60Qcl-GfbTBrLuJG0nhU/edit?usp=sharing
https://docs.google.com/document/d/1Cc0X9A33Y9PDP98HBg6-E-3MpsP2IdyCLcnU1PFKsTI/edit?usp=sharing
https://docs.google.com/document/d/1TNIAU4n9T3BOcY4OpgNF2W9jKPY6mxvuBhuzoM1QHQo/edit?usp=sharing
https://docs.google.com/document/d/1dO0oppp5is0mSo1RPL6SRmoyoCq3ATnhT7LW5Wnk9M4/edit?usp=sharing
https://docs.google.com/document/d/1cxkEZ411l7-COmd6SaMTA-OC-s7SJ9mLHA_LJw3JrrM/edit?usp=sharing
https://docs.google.com/document/d/1O3_B2JJiHfi3s28VYvPkOBc25q9ul9y0BA7mXxmHeig/edit?usp=sharing
https://docs.google.com/document/d/1lKXjk_52AtSfH8MV-uygA4PSie8BoIi2qIPKSHOMK0g/edit?usp=sharing
https://docs.google.com/document/d/1nDlYmvH78gIS-C9WGtCF6-DDCNhk4ihxXI7cTPXcmuY/edit?usp=sharing
https://docs.google.com/document/d/1mzb4bOxbvQSpoURaAhOG_Ql9K-K_y1g4h0WWVTe5ZpA/edit?usp=sharing
https://docs.google.com/document/d/1hj4HtmAheV2jy3HmGWNq8F0aaKAc_BxtG7DP-mjetXM/edit?usp=sharing
https://docs.google.com/document/d/1_OWZzx15youjlrZMzCD68qrPNMQtFw8TeNum2uDt57M/edit?usp=sharing
https://drive.google.com/file/d/16YIEDDMZ1L0HOQc7Lt64qIlMN-2T3X00/view?usp=sharing
https://drive.google.com/file/d/1dqzmvY9C_g__Q3Ijg3kjsIVSTparEi3g/view?usp=sharing
https://tuvalabs.com/content/datastory/mercury-lunch/preview/
https://youtu.be/2ciSkSG_nQM
https://sites.google.com/westbrook.k12.me.us/environmentalscience/home
https://kabanguje2024.wixsite.com/coral-reef
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Discussion:
| have been involved with this program for 4 years, or more.

Students learned:
e Not all drinking water is the same, even in the same building
There are many different possible toxins
Biomagnification, and the impact of small doses
How to communicate effectively using data
How to perform a bioassay
The use of model organisms in the lab setting
The importance of knowing the audience and telling a story
What advocacy is, and the variety of ways to get involved with topics they are passionate
about

| learned:
e How to use TUVA to demonstrate different ways data can be represented



How Drosophila can be used in class

The importance of getting water tested, and the different types of faucets

The Solutionaries Proect exists, and it is aligned with what | want my students to do
How to create a lesson plan devoted to advocacy

In the future, | would do all of the bioassays that | know in order to get students involved and
engaged. They do not all need to be formal lab reports. | would like to see more of a
connection between Dr. Currie’s students and my students.

Conclusion: Being part of the SEPA grant has been invaluable. It has informed my teaching
throughout the course. | have learned a lot as a teacher, and it has helped me provide
opportunities to my students.

It was great getting the students to engage in multiple controlled experiments, and think deeply
about the procedure as well as how to utilize the results to draw conclusions. | love having a
college professor assigned for collaboration. It helped me to raise the bar to a higher level of
science and gave me the confidence to execute the labs. It has allowed me to incorporate real
data into teaching and learning.

Because of my involvement in this program, | have also been made aware of the Maine
Solutionaries Project, and | plan to attend one of their kick-off sessions this summer and learn
how to implement that in my course.

| am excited to participate in the training again this summer to build upon what | have already
implemented, especially using data to tell a story, and implement solutions. One of the best
parts of attending the summer workshop is hearing what other people are doing and building a
network of teachers and professors.



