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About This Experience

In this experience students will explore water. They will study how water moves within the earth and
atmosphere, the visible and invisible ways it fuels our modern society, the sources and impact of
freshwater pollution, and solutions to water pollution that are being implemented in their community
and throughout the world. Students will read high quality texts, watch engaging videos, conduct
hands-on experiments, and participate in an immersive field trip to understand earth’s most precious
resource. At the end of the program students will showcase the knowledge and skills they gained in a
culminating project.

Materials

Quantity | Item

20 Laptops

20 Notebooks

20 Scissors

20 Sets of Colored Pencils

20 Glue Sticks

1 Where On Earth Are Rivers? By Bobbie Kalman
1 5 Gallon Bucket

1 1- Transparent M rin nd 2- Transparent M rin
1 Eyedropper

1 Pack of Ground Coffee

1 Bottle of Vegetable Oil

2 Packages of Coffee Filters

2 Containers of Sand

1 Bag of White Aquarium Gravel

2 Bags of Cotton Balls

2 Boxes of Macaroni Noodles

1 Pack of Clear Plastic Cups

10 Stopwatches

5 Large Plastic Bowls



https://www.amazon.com/Oxford-Composition-Notebook-Inches-Assorted/dp/B08VFFCX6Q/ref=sr_1_5?crid=BP8DSZ4KS7PD&keywords=composition+notebook+wide+ruled&qid=1680105421&sprefix=composition+notebook+wide+rule%2Caps%2C84&sr=8-5
https://www.amazon.com/Scissors-Niutop-Multipurpose-Supplies-Comfort-Grip/dp/B08HW989DZ/ref=sr_1_1_sspa?crid=336WJCBCPQ1P8&keywords=classroom+scissors&qid=1680105460&sprefix=clasroom+scissors%2Caps%2C89&sr=8-1-spons&psc=1&spLa=ZW5jcnlwdGVkUXVhbGlmaWVyPUExTjQ2MzJTU09SVTYxJmVuY3J5cHRlZElkPUEwNDkwMTgyMkpBVTdEWEM3VkEyMyZlbmNyeXB0ZWRBZElkPUEwNzMzODUxM0NTNEpJRVAzQUo1MSZ3aWRnZXROYW1lPXNwX2F0ZiZhY3Rpb249Y2xpY2tSZWRpcmVjdCZkb05vdExvZ0NsaWNrPXRydWU=
https://www.amazon.com/Crayola-Colored-Pencil-Supplies-Assorted/dp/B00006RVTS/ref=sr_1_5?keywords=colored+pencils&qid=1680105485&sprefix=colored+pen%2Caps%2C88&sr=8-5
https://www.amazon.com/Elmers-Disappearing-Purple-Washable-0-24-ounce/dp/B000VXO4L2/ref=sxin_14_pa_sp_search_thematic_sspa?content-id=amzn1.sym.c8697a08-4071-4b95-a6c6-18057bcdb898%3Aamzn1.sym.c8697a08-4071-4b95-a6c6-18057bcdb898&crid=YUPKEU0XKNIA&cv_ct_cx=glue+sticks&keywords=glue+sticks&pd_rd_i=B000VXO4L2&pd_rd_r=d76e07d3-98c7-428f-a635-d87d3b8a0628&pd_rd_w=LnwRP&pd_rd_wg=mW5NY&pf_rd_p=c8697a08-4071-4b95-a6c6-18057bcdb898&pf_rd_r=8BW4FKW8FZY4S588WFAC&qid=1680105521&sbo=RZvfv%2F%2FHxDF%2BO5021pAnSA%3D%3D&sprefix=glue+sticks%2Caps%2C91&sr=1-2-364cf978-ce2a-480a-9bb0-bdb96faa0f61-spons&psc=1&spLa=ZW5jcnlwdGVkUXVhbGlmaWVyPUExUVVIRzkzQUVZTUpEJmVuY3J5cHRlZElkPUExMDI5MDcyM1A1NkZXQVBHUUMyMyZlbmNyeXB0ZWRBZElkPUEwNzQ1ODY0TUJLMkNCRjJSTzg1JndpZGdldE5hbWU9c3Bfc2VhcmNoX3RoZW1hdGljJmFjdGlvbj1jbGlja1JlZGlyZWN0JmRvTm90TG9nQ2xpY2s9dHJ1ZQ==
https://www.amazon.com/Where-Earth-Rivers-Explore-Continents/dp/0778705064
https://www.amazon.com/dp/B098RZ3V69/ref=twister_B099KJT34P?_encoding=UTF8&psc=1
https://www.amazon.com/Terbold-Plastic-Measuring-Handles-Three/dp/B08SSPDDZX/ref=sxin_16_pa_sp_search_thematic_sspa?content-id=amzn1.sym.c8697a08-4071-4b95-a6c6-18057bcdb898%3Aamzn1.sym.c8697a08-4071-4b95-a6c6-18057bcdb898&crid=1C7LMK63HJJKV&cv_ct_cx=1+cup+transparent+measuring+cup+plastic&keywords=1+cup+transparent+measuring+cup+plastic&pd_rd_i=B08SSPDDZX&pd_rd_r=5d5018e9-6d7a-4ac1-9116-a376904474f3&pd_rd_w=SCOBa&pd_rd_wg=1HoMb&pf_rd_p=c8697a08-4071-4b95-a6c6-18057bcdb898&pf_rd_r=9FNHFB3D9HNRWT1FKCTW&qid=1680105641&s=home-garden&sbo=RZvfv%2F%2FHxDF%2BO5021pAnSA%3D%3D&sprefix=1+cup+transparent+measuring+cup+plastic%2Cgarden%2C105&sr=1-2-364cf978-ce2a-480a-9bb0-bdb96faa0f61-spons&psc=1&spLa=ZW5jcnlwdGVkUXVhbGlmaWVyPUEyR1FORlNGSTk3OTUyJmVuY3J5cHRlZElkPUEwNTc4NzEzNkRSNjZYWUw5VkM5JmVuY3J5cHRlZEFkSWQ9QTAyNjk4OTVJSUlQOVlZOUk2TTgmd2lkZ2V0TmFtZT1zcF9zZWFyY2hfdGhlbWF0aWMmYWN0aW9uPWNsaWNrUmVkaXJlY3QmZG9Ob3RMb2dDbGljaz10cnVl
https://www.amazon.com/Flents-Straight-Bent-Glass-Droppers/dp/B000GCKAHU/ref=sr_1_4?keywords=eyedropper&qid=1680105697&sr=8-4
https://www.amazon.com/AmazonFresh-Colombia-Ground-Coffee-Medium/dp/B072MQ5BRX/ref=sr_1_5?crid=3L7PVZ9WJX0GZ&keywords=ground+coffee&qid=1680105738&sprefix=ground+coffee%2Caps%2C95&sr=8-5
https://www.amazon.com/Amazon-Brand-Happy-Vegetable-Ounces/dp/B07PC8CC3B/ref=sr_1_1_sspa?crid=WT16QT9BRAD9&keywords=vegetable+oil&qid=1680105766&sprefix=vegetable+oil%2Caps%2C88&sr=8-1-spons&psc=1&spLa=ZW5jcnlwdGVkUXVhbGlmaWVyPUEyUkxaUzNWRDVRMEZFJmVuY3J5cHRlZElkPUEwMTIyMDA5N1ZUN1lTVEVVRVNGJmVuY3J5cHRlZEFkSWQ9QTAzNDI2NzEzUkUySEpWUVVUVFFVJndpZGdldE5hbWU9c3BfYXRmJmFjdGlvbj1jbGlja1JlZGlyZWN0JmRvTm90TG9nQ2xpY2s9dHJ1ZQ==
https://www.amazon.com/Basket-Coffee-Filters-Natural-Unbleached/dp/B07MQ23HDX/ref=sr_1_5?crid=1SVHPZAKCVJ26&keywords=coffee+filters&qid=1680105785&sprefix=coffee+filters%2Caps%2C95&sr=8-5
https://www.amazon.com/Hygloss-Products-Colored-Play-Sand/dp/B001M1AQ78/ref=sr_1_1_sspa?crid=4KHJSA9EQIRH&keywords=sand&qid=1680105812&sprefix=san%2Caps%2C98&sr=8-1-spons&psc=1&spLa=ZW5jcnlwdGVkUXVhbGlmaWVyPUEzNU5HM09BRVhBU0xQJmVuY3J5cHRlZElkPUEwODg4MzU1VlpSMVRDOFE1RU9QJmVuY3J5cHRlZEFkSWQ9QTAyNDMxOTkxMUZDRDZUMzBUM045JndpZGdldE5hbWU9c3BfYXRmJmFjdGlvbj1jbGlja1JlZGlyZWN0JmRvTm90TG9nQ2xpY2s9dHJ1ZQ==
https://www.amazon.com/GloFish-Aquarium-Environment-Gravel-5-Pound/dp/B00DCVPL4E/ref=sr_1_5?crid=2VLK2KD5NJU2H&keywords=white+aquarium+gravel&qid=1680105863&sprefix=white+aquarium+gravel%2Caps%2C78&sr=8-5
https://www.amazon.com/Amazon-Basics-Cotton-Balls-200ct/dp/B09497R2CN/ref=sr_1_1_mod_primary_new?crid=2RZMRKMGQ3J5M&keywords=cotton+balls&qid=1680105898&sbo=RZvfv%2F%2FHxDF%2BO5021pAnSA%3D%3D&sprefix=cotton+balls%2Caps%2C86&sr=8-1
https://www.amazon.com/Barilla-Pasta-Elbows-16-Ounce/dp/B000RUNREY/ref=sr_1_6?crid=10J1YRAZSBQAA&keywords=elbow+noodles&qid=1680105915&sprefix=elbow+noodle%2Caps%2C90&sr=8-6
https://www.amazon.com/100-Pack-Crystal-Clear-Plastic/dp/B01FRDSU1A/ref=sr_1_9?crid=35N855GINAR3W&keywords=clear+plastic+cups&qid=1680105937&sprefix=clear+plastic+cups%2Caps%2C91&sr=8-9
https://www.amazon.com/PULIVIA-Stopwatch-Digital-Swimming-Training/dp/B09QL9SG64/ref=sr_1_1_sspa?crid=3UZSMWFU55J3&keywords=stopwatch&qid=1680105995&sprefix=stopwatch%2Caps%2C92&sr=8-1-spons&psc=1&spLa=ZW5jcnlwdGVkUXVhbGlmaWVyPUE3STFTNzNSQUhORjUmZW5jcnlwdGVkSWQ9QTA3NTMyNjFETE1IM0lBRVRYNkUmZW5jcnlwdGVkQWRJZD1BMTA0NjkwMjNOMkpXNFJWVEQwUEEmd2lkZ2V0TmFtZT1zcF9hdGYmYWN0aW9uPWNsaWNrUmVkaXJlY3QmZG9Ob3RMb2dDbGljaz10cnVl
https://www.amazon.com/US-Acrylic-Microwave-Dishwasher-Dinnerware/dp/B0B5B33Z1X/ref=sr_1_4_sspa?crid=T5TED05AD7XP&keywords=large+plastic+bowl+clear&qid=1680106013&sprefix=large+plastic+bowl+clea%2Caps%2C90&sr=8-4-spons&psc=1&spLa=ZW5jcnlwdGVkUXVhbGlmaWVyPUEzSjBHWUM5V1pEREo3JmVuY3J5cHRlZElkPUEwNDc5MTU0M0FWMVM2WEZWQTAxUCZlbmNyeXB0ZWRBZElkPUEwMDc4MjEzMTJVSTVaS1AyNkNCQyZ3aWRnZXROYW1lPXNwX2F0ZiZhY3Rpb249Y2xpY2tSZWRpcmVjdCZkb05vdExvZ0NsaWNrPXRydWU=

Plastic Pitchers

Box of Saran Wrap

Box Large R r Ban

Glass Mugs

Boxes of Food Coloring

Package of Small Cups

Bottle of White Vinegar

Container of Salt

Pack of Computer Paper

Spray Bottles

Packs of Washable Markers

Pack of Foil Pans

Rolls of tch T:



https://www.amazon.com/Rubbermaid-2-Piece-Position-Dishwasher-1-Gallon/dp/B08X8H6S9N/ref=sr_1_7?crid=3L9OZ6WXDCV94&keywords=plastic+pitcher&qid=1680106059&sprefix=plastic+pitcher%2Caps%2C100&sr=8-7
https://www.amazon.com/Saran-Premium-Plastic-Wrap-100/dp/B00JPKW1RQ/ref=sr_1_6?crid=332GWM5JJMELT&keywords=saran+wrap&qid=1680106108&sprefix=saran+wrap%2Caps%2C94&sr=8-6
https://www.amazon.com/1InTheOffice-Rubber-Bands-Quality-Multi-Purpose/dp/B0B53GHBVS/ref=sr_1_3_sspa?crid=29NPL2VDDL2JD&keywords=large+rubber+bands&qid=1680106124&sprefix=large+rubber%2Caps%2C91&sr=8-3-spons&psc=1&spLa=ZW5jcnlwdGVkUXVhbGlmaWVyPUEyRjNRVjdKVDBLVVZQJmVuY3J5cHRlZElkPUEwMjY3MDkzM1ZMNjVPNFhIRzAwUiZlbmNyeXB0ZWRBZElkPUEwNTg2OTU4Mk1NUDJGRkswVTRCWiZ3aWRnZXROYW1lPXNwX2F0ZiZhY3Rpb249Y2xpY2tSZWRpcmVjdCZkb05vdExvZ0NsaWNrPXRydWU=
https://www.amazon.com/Glass-Jumbo-Handle-Coffee-Drinking/dp/B07G4B17JT/ref=sr_1_2?crid=BQ7NZ69R5D7I&keywords=extra+large+glass+mug&qid=1680106264&sprefix=extra+large+glass+mug%2Caps%2C87&sr=8-2
https://www.amazon.com/McCormick-Assorted-Food-Colors-Egg/dp/B09PFTV956/ref=sr_1_2_sspa?crid=1IGPYQ5NU9J9T&keywords=food+coloring&qid=1680106309&sprefix=food+coloring%2Caps%2C89&sr=8-2-spons&psc=1&spLa=ZW5jcnlwdGVkUXVhbGlmaWVyPUEzR1M0T1dZVUZVRTJMJmVuY3J5cHRlZElkPUEwOTcyOTM1M0tTM1hISFU3STJCNSZlbmNyeXB0ZWRBZElkPUEwNjEyNzczM1E4M0Q3M1ZLRDJURiZ3aWRnZXROYW1lPXNwX2F0ZiZhY3Rpb249Y2xpY2tSZWRpcmVjdCZkb05vdExvZ0NsaWNrPXRydWU=
https://www.amazon.com/White-Disposable-Bathroom-Espresso-Mouthwash/dp/B0979PYQDR/ref=sr_1_5?crid=1MHXCCSY8K1WS&keywords=mouthwash+cups&qid=1680106389&sprefix=mouth+wash+cups%2Caps%2C86&sr=8-5
https://www.amazon.com/Lucys-Family-Owned-Distilled-Vinegar/dp/B07985NMQD/ref=sr_1_5?crid=38XPXAH1FFJCI&keywords=white+vinegar&qid=1680106414&sprefix=white+vinegar%2Caps%2C91&sr=8-5
https://www.amazon.com/Diamond-Crystal-Kosher-Salt-lbs/dp/B0011BPMUK/ref=sr_1_5?crid=3HM7I6MDQ66OB&keywords=salt&qid=1680106433&sprefix=salt%2Caps%2C85&sr=8-5
https://www.amazon.com/Accent-Opaque-148gsm-Bright-Sheets/dp/B06X6NPBWM/ref=sr_1_4?crid=ECMFHFSP88F1&keywords=computer+paper&qid=1680106452&sprefix=computer+pape%2Caps%2C88&sr=8-4
https://www.amazon.com/Uineko-All-Purpose-Spraying-Adjustable-Measurements/dp/B07HJ7YTDH/ref=sxin_16_pa_sp_search_thematic_sspa?content-id=amzn1.sym.c8697a08-4071-4b95-a6c6-18057bcdb898%3Aamzn1.sym.c8697a08-4071-4b95-a6c6-18057bcdb898&crid=3E26LYI4XU3DQ&cv_ct_cx=spray+bottles&keywords=spray+bottles&pd_rd_i=B07HJ7YTDH&pd_rd_r=ad0588c5-b366-455a-bef6-c577b888ac4a&pd_rd_w=gAfWl&pd_rd_wg=Mk1uj&pf_rd_p=c8697a08-4071-4b95-a6c6-18057bcdb898&pf_rd_r=4MFTBCF091SF0ZCMWDF5&qid=1680106476&sbo=RZvfv%2F%2FHxDF%2BO5021pAnSA%3D%3D&sprefix=spray+bottle%2Caps%2C91&sr=1-1-364cf978-ce2a-480a-9bb0-bdb96faa0f61-spons&psc=1&spLa=ZW5jcnlwdGVkUXVhbGlmaWVyPUFBTTlXTllKSFM2WEImZW5jcnlwdGVkSWQ9QTA4NTMwNDRUTTZZQ1cwTEk0SUUmZW5jcnlwdGVkQWRJZD1BMDQ5MzEwM0NYNjNRRk83OURKUiZ3aWRnZXROYW1lPXNwX3NlYXJjaF90aGVtYXRpYyZhY3Rpb249Y2xpY2tSZWRpcmVjdCZkb05vdExvZ0NsaWNrPXRydWU=
https://www.amazon.com/Crayola-Broad-Washable-Markers-58-7808/dp/B0017GM4WI/ref=sr_1_7?keywords=washable+markers&qid=1680106505&sr=8-7
https://www.amazon.com/9x13-Disposable-Aluminum-Foil-Baking/dp/B07N6N6WW1/ref=sr_1_5?crid=Q9A5AXF3LMEV&keywords=disposable+metal+baking+pans&qid=1680020027&sprefix=dispoable+metal+bakin%2Caps%2C85&sr=8-5
https://www.amazon.com/Learning-Resources-MMM3105-Scotch-Inches/dp/B016XTHB0I/ref=sr_1_5?crid=1E6VV07CULN75&keywords=scotch+tape&qid=1680106525&sprefix=scotch+tape%2Caps%2C82&sr=8-5

Note to Activity Specialists

This experience comes with daily lesson plans and corresponding slides for each lesson. A projector
is required to share the slides during the lesson as part of the whole class instruction. The slides
contain visuals of the Essential Question, daily learning objective, as well as embedded videos, texts,
activities, and experiments aligned to each lesson. The first two lesson plans in this experience are
scripted to help you acclimate to teaching the experience. The rest of lessons are structured but less
scripted to allow room for your unique voice and style.

All lessons are designed to be 45 minutes long. There are two lessons for each week of the seven
week summer session with suggestions for extension activities if time permits.

During week 5 of this Experience, students will take a field trip to the Bronx River. The Bronx River
Alliance has several field trips that classes can choose from. Please work with your Site Director to
plan and book a field trip with the Bronx River Alliance as far in advance of beginning this Experience
as possible. Scroll down to the bottom of this webpage to view all field trip offerings and book your
trip!

We hope you enjoy teaching this experience to your students and we hope they enjoy exploring the
wonderful world of water!

Week | Lesson Learning Objective(s) Big Idea
1 1 SWBAT explain the differences between fresh Freshwater is a natural resource that all
water and salt water. living things need to survive.
Freshwater is a very small percent of
SWBAT identify what they already know and the water on earth and it is finite. New
what they hope to learn about water. York City’s water comes from lakes and

reservoirs in the Hudson Valley and
2 SWBAT explain where New York City’s water Catskills.

comes from, including the processes involved in
making sure it is clean and safe to drink.

2 3 SWBAT explain how all of earth’s water is The amount of water on earth does not
connected through the water cycle. change. The water we have today was
the same water that was around when
dinosaurs roamed the earth, and the
water in our glass may have once

4 SWBAT conduct research and present their flowed in a river halfway around the
findings to their peers. world. Water moves through a cycle of
evaporation, condensation, and
precipitation over and over again.

3 5 SWBAT explain multiple causes of water Stormwater pollution occurs when
pollution. precipitation falls on an impervious
surface and flows downhill, picking up
pollution along the way until it runs into
a water source such as a stream, river,
6 SWBAT define a watershed and explain how or lake.

stormwater pollution moves through a
watershed.



https://docs.google.com/presentation/d/1-L5YTggtq1CV-w2n3eCfeJ-FXGl0A2P0V51scJ63iJQ/edit
https://bronxriver.org/visit-the-river/the-living-laboratory

Week | Lesson Learning Objective(s) Big Idea
4 7 SWBAT describe ways to prevent stormwater There are many ways to prevent
pollution and identify some of these solutions in | stormwater pollution including properly
their community. disposing of all kinds of waste and the
use of green infrastructure. One of the
8 SWBAT explain how rain gardens, or bioswales, | most effective ways to prevent
help prevent stormwater pollution. stormwater pollution in urban areas is
by increasing the number of permeable
surfaces by building rain gardens, or
bioswales, to soak up and help filter
rainwater.
5 9 Prepare for the Field Trip
10 Field Trip
6 11 Introduce the Culminating Project to Students
12 Culminating Project Work Time
7 13 Culminating Project Work Time
14 Culminating Project Showcase




Family Letter

Dear New York Edge Caregivers,

We are very excited to kick off our next STEM experience: Water World! Over the next several weeks, students
will explore the fascinating world of water. They will study how water moves within the earth and atmosphere,
the visible and invisible ways it fuels our modern society, the sources and impact of freshwater pollution, and
solutions to water pollution that are being implemented in their community and throughout the world.

Over the course of the experience, students will read high quality texts, watch engaging videos, conduct
hands-on experiments, and participate in an immersive field trip to The Bronx River. All of these activities will
help them answer the Essential Question: How important is water? At the end of the Experience, students will
showcase the knowledge and skills they gained by completing a project and sharing it with you and other
members of the community.

Want to keep the learning going at home? The following questions would be great conversation starters with
your child. They are broken down by each week of the Experience:

Week Question The “Big Idea” your child will take away from their learning this week
1 What is freshwater and Freshwater is a natural resource that all living things need to survive.

where does our Freshwater is a very small percent of the water on earth and it is finite.

freshwater come from? New York City’s water comes from lakes and reservoirs in the Hudson

Valley and Catskills.

2 How much water is on The amount of water on earth does not change. The water we have
earth, and where are today was the same water that was around when dinosaurs roamed the
some of the largest earth, and the water in our glass may have once flowed in a river
freshwater sources on halfway around the world. Water moves through a cycle of evaporation,
our planet? condensation, and precipitation over and over again.

3 What are the causes of Stormwater pollution occurs when precipitation falls on an impervious
water pollution? surface and flows downhill, picking up pollution along the way until it

runs into a water source such as a stream, river, or lake.

4 What are some solutions | There are many ways to prevent stormwater pollution including properly
to stormwater pollution? disposing of all kinds of waste and the use of green infrastructure. One
of the most effective ways to prevent stormwater pollution in urban areas
is by increasing the number of permeable surfaces by building rain
gardens, or bioswales, to soak up and help filter rainwater.

5 Field Trip

6 Culminating Project Work Time

10 Culminating Project

We can’t wait to begin exploring water with your child! Please do not hesitate to reach out with any questions or
concerns!

Sincerely,
[Insert Activity Specialist's Name and Contact Information]



Learning Outcomes

Essential Question Enduring Understanding

How important is water? All living things rely on water for survival.
The amount of water on earth is finite so we must do
our part to conserve and protect it for all people.

Standards
Which Standards will be addressed in this Experience?

NYS Science Standards:

e 3-ESS3-1. Make a claim about the merit of a design solution that reduces the impacts of a
weather-related hazard.

e 3-ESS2-3. Plan and conduct an investigation to determine the connections between weather and
water processes in Earth systems.

e 5-ESS3-1. Obtain and combine information about ways individual communities use science ideas to

protect Earth’s resources and environment.

NYS ELA Standards:
e 3SL1: Participate and engage effectively in a range of collaborative discussions with diverse peers
and adults, expressing ideas clearly, and building on those of others.

e 3W6: Conduct research to answer questions, including self-generated questions, and to build
knowledge.

NYSED SEL Benchmarks:
e 3A.2a. Demonstrate consideration for the safety and well-being of self and others.




Vocabulary

Freshwater: water that is suitable for consumption

Scarce: not plentiful

Abundant: existing in large amounts

Aqueduct: a human-made channel for transporting water

Reservoir: a human-made lake where water is stored

Evaporation: process by which water changes from a liquid to a gas; occurs when the sun transfers
heat and energy to liquid water molecules causing them to speed up and break away and become a gas
Water Vapor: water in a gas form

Condensation: the process by which water vapor (or another gas) converts to a liquid.

Precipitation: liquid or frozen water that forms in the atmosphere and falls back to the earth

River: a body of water that flows downhill and empties into a larger body of water such as an ocean,
lake, or another river.

Continent: one of earth’s continuous expanses of land (Africa, Antarctica, Asia, Australia, Europe,
North America, South America).

Water Pollution: water that is contaminated with harmful substances making it unsafe for use
Watershed: an area of land where all water drains into the same place - a larger body of water such as
a river, lake, or ocean.

Pervious Surface: surfaces that can soak up water and filter it underground

Impervious Surface: solid surfaces that do not allow water to penetrate and cause it to runoff instead
Stormwater Pollution: pollution that is caused when heavy rainfall causes contaminants from the
surrounding environment to wash into a body of water.

Green Infrastructure: a term used to describe a variety of practices aimed at protecting the
environment by building with nature (e.g. planting rain gardens, installing vegetation on roofs of
buildings, etc.)

Rain Garden: a type of green infrastructure designed to capture large amounts of stormwater and
prevent Combined Sewer Overflow (CSO)




Culminating Project

Goal(s) To increase awareness of the issue of stormwater pollution and educate the public about the
role of bioswales in keeping New York’s waterways clean.
Audience | Fellow community members
Situation | There are thousands of rain gardens throughout New York City. People walk by these
structures every day and many do not know the critical role they play in reducing stormwater
pollution. The New York City Department of Environmental Protection builds and maintains the
city’s rain gardens, but the surrounding community has an important role to play in ensuring
these structures can operate effectively. You have been asked to help support the city’s efforts
to keep its waterways clean by educating the public about stormwater pollution and the role
rain gardens play in mitigating this issue.
Product A public exhibit that explains the causes of stormwater pollution, the impact of this pollution on
the city’s waterways, and how rain gardens help prevent this pollution.
Rubric
4 3 2 1
Content Exhibit addresses the Exhibit addresses the Exhibit addresses two Exhibit addresses one
causes and impact of causes and impact of out of three topics in or none of three topics
stormwater pollution as | stormwater pollution as | columns 3 and 4 in columns 3 and 4
well as the role of rain | well as the role of rain | accurately. accurately.
gardens in preventing gardens in preventing
it. it. or or
It addresses these It would benefit from Exhibit addresses all Exhibit addresses all
topics accurately and additional details about | three topics; some of three topics; all of the
thoroughly. one or more of the the information is information is
topics. inaccurate. inaccurate.
Design Exhibit includes words | Exhibit includes words | Exhibit includes words | Exhibit includes words

and images to
communicate content.

Images and words are
well organized, visually
appealing, and
designed intentionally
to enhance audience
understanding.

and images to
communicate content.

Images and words are
organized and visually
appealing.

orimages to
communicate content.

Content would benefit
from organization
and/or elements to
enhance the visual
appearance.

orimages to
communicate content.

Content is presented in
a way that makes it
challenging for
audience members to
understand.

Collaboration

All team members
played an active role in
creating the exhibit.

All team members
supported one another
and solved problems
positively and
collaboratively.

All team members
played an active role in
creating the exhibit.

Most team members
supported one another
and solved problems
positively and
collaboratively.

Some team members
played an active role in
creating the exhibit.

Some team members
supported one another
and solved problems
positively and
collaboratively.

Team members did not
play an active role in
creating the exhibit.

Teammates did not
support one another or
solve problems
positively and
collaboratively.




Lesson 1

Essential How important is water?

Question

Learning Students will be able to...

Objective(s) e explain the differences between freshwater and saltwater.

e recall prior knowledge about water.
e |dentify what they wish to learn about water.

Materials e Experience Slide Deck. Make a copy of the slide deck and save it to your computer
so that you can type into it during the lesson. You will use this slide deck to present
content to students every lesson.

e Thought Experiment, printed copy for the teacher only
e Materials for the Activity
o 5-gallon bucket
o 2-cup transparent measuring cup
o 1-cup transparent measuring cup
o 1 eyedropper
Vocabulary o Freshwater: water that is suitable for consumption
e Scarce: not plentiful
e Abundant: existing in large amounts
Begin Instruction
Hook Thought Experiment

Today we are going to begin a brand new Experience. I'm excited to share the topic of our
new Experience with you, but before | do, we're going to hear a true story, think through
some scenarios related to the story, and have a discussion.

Read aloud the story on this Thought Experiment Document. Pause at three specific points
in the story (pausing points are identified in the document) to pose the following questions:
1. Imagine you were in a boat on the ocean. What problems would you face? Why?

2. How do you think Jose Alvarenga got enough freshwater to survive?
3. Imagine if water suddenly became something you did have to worry about finding.
How would your life be different?

| really enjoyed thinking about and discussing those scenarios with you! Have you guessed
what our new Experience will be all about? You’re right! Over the next several weeks we will
be exploring water!

Reveal the Essential Question
Display the Essential Question (in the slide deck or on chart paper)

How important is water?

This is the big question that we will be working to answer throughout this Experience. To
answer this question we are going to read books, watch videos, do experiments, and even
go on a field trip! As we learn more about this topic, our answer to this question will grow
and change, and at the end of this Experience we will get to show what we have learned by
doing a project.
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https://docs.google.com/presentation/d/1-L5YTggtq1CV-w2n3eCfeJ-FXGl0A2P0V51scJ63iJQ/edit#slide=id.p
https://docs.google.com/document/d/1AB208B1eGtKSUN0gOU9gj6tGcE-uLxWi8hw5AW2x24w/edit
https://docs.google.com/document/d/1G9rD_6aNwkQOmnTndIaOvWPAi8x_Ev8QjcQIT_EQIEU/edit#
https://docs.google.com/document/d/1AB208B1eGtKSUN0gOU9gj6tGcE-uLxWi8hw5AW2x24w/edit
https://docs.google.com/presentation/d/1Vx3l40KvKiPS_rAOPPqP2m9vXN8Jp5bQh_y_DehljR0/edit#slide=id.p

Teach/Demo

Activity: Can You Spare a Drop?

Now that we have learned a little bit about the difference between freshwater and saltwater,
we are going to do an activity to help us better understand the amount of freshwater on
earth.

Follow the steps outlined in this activity document. The activity can be found in the slide
deck. After completing the activity with students pose and discuss the following questions:
1. Were you surprised at how little water is available for human use?
2. Would you call water a scarce or abundant resource? Why?
3. What do we need/use water for?

Independent
Practice

Video
Now let's watch a short video to summarize our learning today.

Show this video to the class. The video can be found in the slide deck.

Share

Create a KWL Chart
Display a KWL chart (in the slide deck or on chart paper). Transition students from their
tables back to the carpet.

Now that you have had some time to think about and learn about water, we are going to
make a KWL chart, a chart that lists things that we already know about the topic, things we
want to know about the topic, and over time we can begin to add things we have learned
about our topic. We always make a KWL at the start of every new Experience to help
capture our learning.

Facilitate a discussion about what students already know about water (K) and what they
want to know about water (W), and what they learned today (L). At the end of this activity,
read the entire chart aloud fo the class.

| hope you enjoyed the first day of our new Experience as much as | did! | can’t wait to
continue learning about water with each and every one of you as we work together to
understand how important this resource truly is.

Link

Today we learned that we will be studying water in a quest to figure out how important water
truly is. We also learned the difference between salt water and fresh water and got to see
how little of earth’s water is fresh water available for us to use.

Exit Ticket

Ask students to write a response to the following prompt or question in their journal. Collect
each student’s journal and review their response before the next class meeting.
e What are you looking forward to learning or doing during this Experience?

Standards

3SL1: Participate and engage effectively in a range of collaborative discussions with diverse
peers and adults, expressing ideas clearly, and building on those of others.

3A.2a. Demonstrate consideration for the safety and well-being of self and others.

Extension

n/a
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https://docs.google.com/document/d/1G9rD_6aNwkQOmnTndIaOvWPAi8x_Ev8QjcQIT_EQIEU/edit#
https://docs.google.com/presentation/d/1-L5YTggtq1CV-w2n3eCfeJ-FXGl0A2P0V51scJ63iJQ/edit#slide=id.p
https://docs.google.com/presentation/d/1-L5YTggtq1CV-w2n3eCfeJ-FXGl0A2P0V51scJ63iJQ/edit#slide=id.p
https://www.youtube.com/watch?v=oaQCiwzjnCM
https://docs.google.com/presentation/d/1-L5YTggtq1CV-w2n3eCfeJ-FXGl0A2P0V51scJ63iJQ/edit#slide=id.p
https://docs.google.com/presentation/d/1-L5YTggtq1CV-w2n3eCfeJ-FXGl0A2P0V51scJ63iJQ/edit#slide=id.p

Lesson 2

Essential How important is water?
Question
Learning Students will be able to...
Objective(s) e explain where New York City’s water comes from.
e describe the process of ensuring that the water of NYC is safe to drink.
Materials e Experience Slide Deck.
e Notebooks, one per student
e Materials for the Experiment:
o Simulated wastewater (for one gallon add "% cup of coffee grounds, some
cooking oil, grass clippings, shredded newspaper, etc.)
o Empty .5 Liter Plastic Bottles (2 per group)
o Scissors
o Coffee Filter
o Filter Materials (clean sand, clean aquarium gravel, cotton balls, uncooked
macaroni)
o Cups or spoons to scoop filter materials.
o Stopwatch (one per group)
o Notebook to record observations.
Vocabulary e Aqueduct: a human-made channel for transporting water
e Reservoir: a human-made lake where water is stored
Begin Instruction
Hook Connection
Prepare to display the Essential Question (in the slide deck or on chart paper) but keep it
covered at the start of the lesson.
Last time we started exploring water by engaging in a thought experiment, participating in
an activity, and watching a video. It was the first step on our journey to answer our big
question. Who remembers what the big question we are trying to answer?
Have students turn and talk to share what they think with a partner. Then uncover the
Essential Question (in the slide deck or on chart paper) for students to see.
That’s right! We are trying to answer the question, “How important is water?” Today we are
going to continue learning about water. We will learn about where New York City’s water
comes from.
Teach/Demo | Video

Let’'s watch a video all about New York City’s water.

Show this video embedded in the slide deck. Pause the video to discuss the following key
points or engage the class in a discussion of key points at the end.

Time Stamp | Key Point

3:49 Even though Manhattan is surrounded by rivers, the rivers are so close to
the ocean that they are actually too salty to be a source of drinking water.
Because of this, back when the city was just forming, people got fresh

water from ponds and springs and from wells (which used ground water).
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https://docs.google.com/presentation/d/1-L5YTggtq1CV-w2n3eCfeJ-FXGl0A2P0V51scJ63iJQ/edit#slide=id.p
https://docs.google.com/presentation/d/1-L5YTggtq1CV-w2n3eCfeJ-FXGl0A2P0V51scJ63iJQ/edit#slide=id.p
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https://docs.google.com/presentation/d/1-L5YTggtq1CV-w2n3eCfeJ-FXGl0A2P0V51scJ63iJQ/edit#slide=id.p

But, because New York City didn’t have a sewer system yet, people put
their waste in the streets or waterways.

4:45 The city needed a fresh water source that wasn’t contaminated. It began to
build a system to get water from the Croton River in Westchester County, a
little less than 50 miles away, to reservoirs in Manhattan. This solved a lot
of problems the city was having in terms of public health and safety.

6:24 When the five boroughs consolidated to form The City of Greater New
York by the end of the 19th century, the population began to grow and the
city needed to find more water. The city began to take over towns in
upstate New York and flood them to create sources of water for the city. It
eventually became the Catskill Delaware watershed system. Today this is
where 90% of New York City’s water comes from.

8:48 New York City’s water is treated in water treatment facilities with chlorine,
fluoride, phosphoric acid, and UV light. After the water is treated it makes
its way to the city through a system of tunnels.

Independent
Practice

Experiment: Make Your Own Water Filter

This video taught us that the NYC Department of Environmental Protection works hard to
prevent contamination at the water’s source. Now we will do an experiment to better
understand the challenge of removing contaminants from water and discover what makes
filtration systems most effective.

Review the materials and steps of the experiment using the slide deck. Put students in small
groups of 3-4. Give each group the materials needed to conduct the experiment and allow
them to work on it in their groups. Circulate and provide support as needed.

Share

Experiment Debrief
Debrief the experiment by facilitating a class discussion about the following questions:
1. What was the relationship between filtration time and the cleanliness of the filtered
water?
2. Which order of filter materials produced the cleanest water? Why do you think this
might be?
3. What did this experiment make you think about the importance of protecting New
York City’s water sources from contaminants?

Link

Getting clean water to our city is no simple feat! Today we learned about where our water
comes from and got to experience first-hand how challenging it can be to clean water that
has been contaminated.

Exit Ticket

Ask students to write a response to the following prompt or question in their journal. Collect
each student’s journal and review their response before the next class meeting.
e Come up with your own “Two Truths and a Lie!” Based on what you learned today,
write two truths and one lie about where New York City’s tap water comes from.

Standards

5-ESS3-1. Obtain and combine information about ways individual communities use science
ideas to protect Earth’s resources and environment.

3SL1: Participate and engage effectively in a range of collaborative discussions with diverse
peers and adults, expressing ideas clearly, and building on those of others.

3A.2a. Demonstrate consideration for the safety and well-being of self and others.
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Extension

Below are links to additional resources related to today’s lesson. Please feel free to use
these resources to extend student learning as time permits.
e Video - The Simple Genius of NYC’s Water Supply

e Video - Why Towns Were Lost Under New York’s Water Reservoir
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https://www.youtube.com/watch?v=IDLkOWW0_xg
https://www.youtube.com/watch?v=BuFTW4OWdLs

Lesson 3

Essential How important is water?
Question
Learning Students will be able to...
Objective(s) e explain how all of Earth’s water is connected through the water cycle.
Materials e Experience Slide Deck.
e Materials for Experiment (one set for each small group):
o Experiment handout, one per student
o Large metal or plastic bowl
o Pitcher or bucket
o Sheet of clear plastic wrap
o Dry glass mug (like a coffee mug)
o Large rubber band
o Water
Vocabulary e Evaporation: process by which water changes from a liquid to a gas; occurs when
the sun transfers heat and energy to liquid water molecules causing them to speed
up and break away and become a gas
e Water Vapor: water in a gas form
e Condensation: the process by which water vapor (or another gas) converts to a
liquid.
e Precipitation: liquid or frozen water that forms in the atmosphere and falls back to
the earth
Begin Instruction
Hook Today we’re going to start our lesson by playing The Water Molecule Game. Water is made
up of molecules. In this game, each person is a water molecule. Sometimes you will be a
water molecule in the liquid state, sometimes you will be a water molecule in the solid state,
and sometimes you will be a water molecule in the gas state. This is how water molecules
behave in each state:
e Solid Water Molecules move very slowly and stay packed close together.
e Liquid Water Molecules move more quickly. They stay close together and move past
one another fluidly, but are not packed tight.
e Gas Molecules move around the most quickly. They do not touch except for when
they bump into one another they bounce apart and do not maintain contact.
Have students stand up and find a spot in the room. As you call out different states (solid,
liquid, gas) students should model those states by the way they move around the
classroom.
| hope you enjoyed learning about the states of water! Understanding how water changes
from liquid, to solid, to gas is important to understanding something called the water cycle.
Today we are going to learn all about the water cycle. This will help us answer our essential
question: How important is water?
Teach/Demo | Video

Now we are going to watch a video to learn about how all of earth’s water is connected
through the water cycle.

Show this video to the class. The video can be found in the slide deck. Stop after 3 minutes
of the video. The rest of the video, beyond the 3 minute mark, will be shown at the end of
the lesson.
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Engage the class in a discussion of key points at the end of the video:

Time Stamp | Key Point

1:00 The water cycle is the term used to describe the way water cycles
throughout the earth and the atmosphere, changing between states (solid,
liquid, and gas) as it does.

1:25 Evaporation is when the sun sends its energy down to the earth, heating
bodies of water like oceans and lakes until the sun’s energy causes some
of the liquid water to turn into a gas called water vapor.

2:00 As water vapor rises, it begins to cool down. When it cools, the water
molecules stick together along with dust forming drops of liquid water in
what we know as clouds. This is called condensation.

2:29 When enough water particles in a cloud stick together, the water begins to

fall back down to the earth. This is called precipitation.

Independent
Practice

Experiment: Make a Mini Water Cycle
Now it's time to take what we learned about the water cycle and apply it by making our own
mini water cycle models!

Review the materials and steps of the experiment using the slide deck. Put students in small
groups of 3-4. Give each group the materials needed to conduct the experiment and allow
them to work on it in their groups. Circulate and provide support as needed.

Share

Experiment Debrief
Debrief the experiment by facilitating a class discussion about the following questions:

What did you observe? Why did this happen? What part of the
water cycle does it represent?

Link

Today we learned how all of the world’s water is connected through a process called the
water cycle. It's amazing to think about the fact that the water we drink today could have
once been part of a river halfway around the world!

Exit Ticket

Ask students to write a response to the following prompt or question in their journal. Collect
each student’s journal and review their response before the next class meeting.
e Draw a diagram of the water cycle that shows how water moves through the
hydrosphere changing from a liquid, to a gas, and back into a liquid (or solid!) again.
Label your diagram with the words below as well as any others you may need to
describe the process:
o Evaporation
o Condensation
o Precipitation

Standards

3-ESS2-3. Plan and conduct an investigation to determine the connections between
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weather and water processes in Earth systems.

3SL1: Participate and engage effectively in a range of collaborative discussions with diverse
peers and adults, expressing ideas clearly, and building on those of others.

3A.2a. Demonstrate consideration for the safety and well-being of self and others.

Extension Below are links to additional resources related to today’s lesson. Please feel free to use
these resources to extend student learning as time permits.

Website - Interactive Water Cycle

Activity - My Lif Dr I

Video - The Water Cycle

Kinesthetic Activity - Be the Molecule

NEWSELA Water Cycle Article - English

NEWSELA Water Cycle Article - Spanish

kw2
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https://water.usgs.gov/edu/watercycle-kids-int.html
https://www.storyboardthat.com/lesson-plans/water-cycle/narrative
https://www.youtube.com/watch?v=ZzY5-NZSzVw
https://www.lsop.colostate.edu/wp-content/uploads/sites/6/2018/01/BeTheMoleculePhaseChanges.pdf
https://drive.google.com/file/d/13We2IprM2HuMA44K1W94sRAR1uc0fc6Y/view
https://drive.google.com/file/d/1VulxsnWxrkupjNQ2vVLMmXUVt8AkzzIm/view

Lesson 4

Essential How important is water?
Question
Learning Students will be able to...
Objective(s) e conduct research about one of the world’s longest rivers by engaging with texts and
videos online.
e present their findings to their peers.
Materials e Experience Slide Deck.
e Where on Earth Are Rivers?
e Computer and access to Discovery Education for each student (or pair of students)
in your class.
e Research Activity Sheet, one per student
Vocabulary e River: a body of water that flows downhill and empties into a larger body of water
such as an ocean, lake, or another river.
e Continent: one of earth’s continuous expanses of land (Africa, Antarctica, Asia,
Australia, Europe, North America, South America).
Begin Instruction
Hook Did you know there are 165 maijor rivers in the world? The longest river, the Nile River, is
over 4,000 miles long! New York City has four rivers, the Hudson River, the East River, the
Harlem River, and the Bronx River.* Have you ever spent time near one of these rivers in
our city? What did you notice?
Today we are going to learn about some of the most famous rivers in the world. This will
help us answer our essential question: How important is water?
*Technically the Harlem River is an estuary connecting the Hudson River to the East River.
Teach/Demo | Read Aloud

We know that the water cycle moves our planet’s water between the earth’s surface and
atmosphere, and that water that was once halfway around the world could end up right here
in New York City! Today we’re going to read a book about some of the most famous rivers in
the world to help us get to know water sources near and far!

Read aloud pages 4-11 and then pages 30-31 this book to the class. The book can be found
in the slide deck.

Research Introduction

Tell students that they will get to select one of the three longest rivers in the world to
research on their own. They will conduct their research on the Discovery Education Website
They can select one of the following rivers to explore:

Nile (Africa)
Amazon (South America)
Yangtze (Asia)

Note: New York Edge has a license with Discovery Education and all staff members have
logins. If you have not used Discovery Education before, please reach out to your Site
Director and make sure you have login credentials well in advance of this lesson.

18


https://docs.google.com/presentation/d/1-L5YTggtq1CV-w2n3eCfeJ-FXGl0A2P0V51scJ63iJQ/edit#slide=id.p
https://docs.google.com/presentation/d/1-uzKS5UQrDuuy4xQ1RkKzQb2akbayFZVHWdeHUqzykg/edit#slide=id.p
https://www.discoveryeducation.com/
https://docs.google.com/document/d/1POvoNwVOFKBjG9URl5r30MIgrhHOja7YTTaI2GGdsE4/edit
https://docs.google.com/presentation/d/1-uzKS5UQrDuuy4xQ1RkKzQb2akbayFZVHWdeHUqzykg/edit#slide=id.p
https://docs.google.com/presentation/d/1-L5YTggtq1CV-w2n3eCfeJ-FXGl0A2P0V51scJ63iJQ/edit#slide=id.p

Independent
Practice

Activity: Researching Rivers

Show students how fo login to Discovery Education and how to search topics on the
website. Review the Research Activity Sheet with students. As students begin their
research, circulate and check in on their progress, answering questions and providing
support as needed.

Share

Research Share
Put students in groups of three, so that each river is represented in the group. Give students
time to share their findings with one another. After all students have had an opportunity to
share, bring the entire class back together and pose the following questions for a class
discussion:

1. In what ways were the rivers that you and your group-mates researched similar? In

what ways were they different?
2. What surprised you about one of these rivers?
3. What do you want to know more about?

Link

Today we learned about the characteristics of rivers and why they are important. We also
learned interesting facts about three of the longest rivers in the world!

Exit Ticket

Ask students to write a response to the following prompt or question in their journal. Collect
each student’s journal and review their response before the next class meeting.
e You learned about three of the world’s longest rivers today! If you could visit one of
these rivers, which one would you choose and why?

Standards

3SL1: Participate and engage effectively in a range of collaborative discussions with diverse
peers and adults, expressing ideas clearly, and building on those of others.

3W6: Conduct research to answer questions, including self-generated questions, and to
build knowledge.

3A.2a. Demonstrate consideration for the safety and well-being of self and others.

Extension

n/a
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Lesson 5

Essential How important is water?
Question
Learning Students will be able to...
Objective(s) e describe at least three factors that contribute to water pollution.
Materials e Experien lide Deck.
e Materials for the Activity:
o A setof 2 clear cups with water in them, one set per partnership.
o Several bottles of food coloring
o Several small cups of white vinegar.
o Several small cups of salt
o Several small cups of oil
Vocabulary e Water Pollution: water that is contaminated with harmful substances making it
unsafe for use
Begin Instruction
Hook You have probably heard of pollution. The main types of pollution are air pollution, land
pollution, and water pollution. When you hear the term “water pollution” what does it make
you think about? Turn and talk with a partner.
Today we are going to learn about water pollution. This will help us answer our essential
question: How important is water?
Teach/Demo | Video

We have spent the past several weeks learning about how important freshwater is to the
survival of all living things, and what a small amount is actually available to us on our planet.
Last time we met we learned a lot about one source of freshwater, rivers, around the world.
We know that protecting our freshwater supply is critical. Unfortunately, water pollution is a
significant problem. Let’s watch this video to learn more about what causes water pollution.

Show this video embedded in the slide deck. Pause the video to discuss the following key
points or engage the class in a discussion of key points at the end.

Time Stamp | Key Point
1:45 Water pollution is dirty, unsafe water. It can’t be used for drinking because
it can make you sick. Sometimes you can see pollution, such as large
pieces of trash, but other times you cannot see pollution, such as some
chemicals.
2:35 There are different causes of pollution:
- Natural causes (e.g the eruption of a volcano, silt from storms and
floods)
- Human activities (e.g. sewage, fertilizers from farms, chemicals,
trash)

Sometimes the pollution is poured directly into water sources. Other times
rainwater carries pollution into water sources.

20



https://docs.google.com/presentation/d/1-L5YTggtq1CV-w2n3eCfeJ-FXGl0A2P0V51scJ63iJQ/edit#slide=id.p
https://docs.google.com/document/d/1HG68lZrsTLctu3y5ir-dzlQeF8bMrEpUR2DDrlI3eWo/edit
https://www.youtube.com/watch?v=A3rLfrIUzY4&t=1s
https://docs.google.com/presentation/d/1-L5YTggtq1CV-w2n3eCfeJ-FXGl0A2P0V51scJ63iJQ/edit#slide=id.p

5:24 Not everyone around the world has safe, clean drinking water. People can
help prevent water pollution by doing the following things:
e Do your best to conserve (not waste) water by using less at home
when you can.
e Make sure your trash makes its way into a garbage bin or
recycling bin and not into a water source.
e Use less plastic when possible (e.g. bring reusable bags to the
grocery store, avoid plastic straws)
e Don’t put paint, oil, medicines, or chemicals down drains.
e Plant more trees and flowers.

Independent | Activity: Different Types of Water Pollution

Practice Remind students that in the video they learned that some water pollution is visible, but other
water pollution is not. Today they will do an activity to represent these two different types of
water pollution.
Follow the steps on this document to facilitate this activity. This activity is also embedded in
the slide deck. Don’t forget to set up the materials in advance.

1. Ask the class to brainstorm types of water pollution that are visible. Write their ideas
on the board (e.g. plastic bottles, plastic bags, oil spill, trash)

2. Ask the class to brainstorm types of water pollution that are invisible. Write their
ideas on the board (e.g. some chemicals may dissolve into water and not be visible,
microscopic pieces of plastic)

3. Provide each partnership with two clear cups of water. Tell them that their job is to
create two different samples of polluted water. One sample with pollution that is
visible, and another sample with pollution that is invisible.

4. Allow students to use the materials provided in a central location to create their two
samples.

Share Activity Debrief
Facilitate a whole class discussion about the following two questions:

1. What did this simulation make you think about the challenges of preventing water in
our everyday lives?

2. What did this simulation make you think about the challenges of cleaning up water
pollution in our everyday lives?

Link Today we learned about the causes of water pollution, as well as some ways we can help
prevent it.

Exit Ticket Ask students to write a response to the following prompt or question in their journal. Collect
each student’s journal and review their response before the next class meeting.

e Based on what you learned about the causes of water pollution, what do you think
are the biggest sources of water pollution in your own community? What makes you
think this?

Standards 5-ESS3-1. Obtain and combine information about ways individual communities use science

ideas to protect Earth’s resources and environment.

3SL1: Participate and engage effectively in a range of collaborative discussions with diverse
peers and adults, expressing ideas clearly, and building on those of others.

3A.2a. Demonstrate consideration for the safety and well-being of self and others.
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https://docs.google.com/document/d/1HG68lZrsTLctu3y5ir-dzlQeF8bMrEpUR2DDrlI3eWo/edit
https://docs.google.com/presentation/d/1-L5YTggtq1CV-w2n3eCfeJ-FXGl0A2P0V51scJ63iJQ/edit#slide=id.p

Below are links to additional resources related to today’s lesson. Please feel free to use

these resources to extend student learning as time permits.

Article - Water Pollution: Everything You Need to Know

Extension
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https://www.nrdc.org/stories/water-pollution-everything-you-need-know#whatis

Lesson 6

Essential How important is water?
Question

Learning Students will be able to...
Objective(s) e define a watershed.

e explain how stormwater pollution travels through a watershed.

Materials e Experience Slide Deck.
e Materials for the Activity:
o 1 Piece of white computer paper, one per student

o Spray bottle full of clean water, enough for 2-3 students to share
o Washable, water-based markers (such as Crayola), one per student
o Foil pan, one per student
o Scotch tape
Vocabulary e Watershed: an area of land where all water drains into the same place - a larger

body of water such as a river, lake, or ocean.

o Pervious Surface: surfaces that can soak up water and filter it underground

e Impervious Surface: solid surfaces that do not allow water to penetrate and cause
it to runoff instead

e Stormwater Pollution: pollution that is caused when heavy rainfall causes
contaminants from the surrounding environment to wash into a body of water.

Begin Instruction

Hook Do you remember the last big rainfall we had in the city? Close your eyes and try to picture
it. What did the sidewalks look like? What did the streets look like? What about the sewers
along the curb? Hold onto this mental image, it will help you better understand our lesson
today.

Today we are going to learn about a specific type of water pollution called stormwater
pollution. This will help us answer our essential question: How important is water?

Teach/Demo | Video
Let’s watch a video to learn about watersheds and water pollution.

Show this video embedded in the slide deck. Pause the video to discuss the following key
points or engage the class in a discussion of key points at the end.

Time Stamp | Key Point

0:58 A watershed is an area of land where all water drains into the same place -
a larger body of water such as a river, lake, or ocean.

When precipitation lands in a watershed it can encounter pervious or
impervious surfaces. Pervious surfaces soak up water and filter it
underground (e.g. grass, soil, and sponges). Impervious surfaces are solid
surfaces that don'’t let the water soak into the ground, forcing it to run off
(e.g. road, roof, car windshield)

1:41 Stormwater occurs when rain lands on an impervious surface and flows
downhill, picking up pollution along the way until it runs into a water source
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https://docs.google.com/presentation/d/1-L5YTggtq1CV-w2n3eCfeJ-FXGl0A2P0V51scJ63iJQ/edit#slide=id.p
https://docs.google.com/document/d/1EQq2N-ccLGqAdFYUBR7nFTeqV-DzMhmGQzVJk1k5IV4/edit
https://www.amazon.com/9x13-Disposable-Aluminum-Foil-Baking/dp/B07N6N6WW1/ref=sr_1_5?crid=Q9A5AXF3LMEV&keywords=disposable+metal+baking+pans&qid=1680020027&sprefix=dispoable+metal+bakin%2Caps%2C85&sr=8-5
https://www.youtube.com/watch?v=bV7hDQNuzsw
https://docs.google.com/presentation/d/1-L5YTggtq1CV-w2n3eCfeJ-FXGl0A2P0V51scJ63iJQ/edit#slide=id.p

such as a stream, river, or lake.

2:26 We can prevent stormwater pollution by doing the following things:

e Not littering

e Using less chemicals

e Replacing impervious surfaces with pervious surfaces by planting
trees, removing asphalt, and replacing it with bioswales.

Independent | Activity: Model Watershed

Practice Today we are going to create our own watersheds. Remember, a watershed is an area of
land where water flows to a common point. We are in a watershed right now! We are in a
classroom, in a building that is sitting on an area of land. If it was raining outside right now,
the water would flow to a common point. You can be in a watershed anywhere on earth, as
long as you’re standing on land!

We’re going to see exactly what this looks like by creating our own watershed. You may
even find that you create several different watersheds!

Follow the steps on this document to facilitate this activity. Make sure the materials are set
up in advance.

Share Activity Debrief
Facilitate a whole class discussion about the following two questions:
1. Did your land have multiple watersheds? How do you know?
2. How did what you observed about the flow of rainwater in your model connect to
what you learned about stormwater pollution from the video?

Answers:

1. Answers will vary, but most likely students will see that there was at least two
different watersheds in their area of land. They may have one or more lakes, places
where the water pooled due to being surrounded by land on all sides, and they may
have one or more streams or rivers, places where the water flowed all the way into
the pan (which represents water flowing into the ocean). Each place where water
flowed into a single source (a lake, river, or ocean) is a watershed!

2. Answers will vary. Students may say that their models helped them see how
pollution on land within a watershed can make its way into a lake, stream, river, or
even ocean. They may make the connection between a piece of trash on the street
and the pollution occuring in their local river.

Link Today we learned that a watershed is an area of land where water flows to a common point.
We also learned that stormwater pollution is a big source of pollution in a watershed.

Exit Ticket Ask students to write a response to the following prompt or question in their journal. Collect
each student’s journal and review their response before the next class meeting.

e Pretend someone asked you to explain how stormwater pollution occurs. What
would you say? Make sure to use the following words or phrases in your
explanation:

o Watershed
o Pervious surfaces
o Impervious surfaces

Standards 5-ESS3-1. Obtain and combine information about ways individual communities use science
ideas to protect Earth’s resources and environment.

3SL1: Participate and engage effectively in a range of collaborative discussions with diverse
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https://docs.google.com/document/d/1EQq2N-ccLGqAdFYUBR7nFTeqV-DzMhmGQzVJk1k5IV4/edit

peers and adults, expressing ideas clearly, and building on those of others.

3A.2a. Demonstrate consideration for the safety and well-being of self and others.

Extension

n/a




Lesson 7

Essential
Question

How important is water?

Learning
Objective(s)

Students will be able to...
e identify at least one way to prevent stormwater pollution in their community.

Materials

e EXxperien lide Deck.
Article, one copy per student
e Notebooks, one per student

Vocabulary

e Green Infrastructure: a term used to describe a variety of practices aimed at
protecting the environment by building with nature (e.g. planting rain gardens,
installing vegetation on roofs of buildings, etc.)

Begin Instruction

Hook

People are working to make positive change in their communities all of the time. Can you
think of a positive change that was made in your community recently? Maybe neighbors got
together to plant a community garden, maybe the Parks Department installed new
equipment at a park, maybe there was a food drive at the local community center. Now think,
how did that positive change happen? Who was involved and how did they accomplish their
goal? Turn and talk with a partner.

Today we are going to learn about ways to prevent stormwater pollution. This will help us
answer our essential question: How important is water?

TeachDemo

Shared Reading
Let's read an article to learn more about the issue of stormwater pollution and some
solutions to this problem.

Distribute copies of this text to students. Call on volunteers to read aloud while the rest of
the class follows along. The article can also be found on the slide deck.

Facilitate a class discussion about the article by posing the following questions:

e What are some examples of the types of things rainwater can pick that can pollute
the water it eventually flows into? Which of these things do you see in your own
community? Are there other things in your community that rain may come in contact
with that could contribute to stormwater pollution?

e Have you seen any evidence of the stormwater solutions in this article in your own
community?

Independent
Practice

Activity: Neighborhood Walk
Now we are going to have an opportunity to see if any of these solutions to stormwater
pollution are being implemented in our own community. We are going to take a walk in the
neighborhood, around the perimeter of our school, to look out for solutions mentioned in the
article. As we walk we will look for evidence of:

e Trash capture technologies

e Trash cans for public use

e Poop scooping stations with plastic bags for people to use for pet waste

e Green infrastructure such as rain barrels, rain gardens (also known as bioswales)

and efforts to increase the tree canopy.

We will each bring a notebook with us so we can sketch and/or take notes on any
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https://docs.google.com/presentation/d/1-L5YTggtq1CV-w2n3eCfeJ-FXGl0A2P0V51scJ63iJQ/edit#slide=id.p
https://drive.google.com/file/d/1O933XHpaCn7KH9TjC_dHcMAR35JhL7Zb/view
https://drive.google.com/file/d/1O933XHpaCn7KH9TjC_dHcMAR35JhL7Zb/view
https://docs.google.com/presentation/d/1-L5YTggtq1CV-w2n3eCfeJ-FXGl0A2P0V51scJ63iJQ/edit#slide=id.p

stormwater solutions we may find.

Share Activity Debrief
Facilitate a whole class discussion about the following two questions:

1. Did you see any evidence of efforts to prevent stormwater pollution on our
neighborhood walk? If so, what were they? If not, what solutions would you like to
see implemented?

2. Did you see anything in our community that might contribute to stormwater
pollution? If so, what ideas do you have about addressing the issues you observed?

Link Today we learned about ways to prevent stormwater pollution and spent time in our own
community looking for evidence of these solutions.

Exit Ticket Ask students to write a response to the following prompt or question in their journal. Collect
each student’s journal and review their response before the next class meeting.
e Which solution to stormwater pollution do you think would be most challenging to
implement and why?
o Trash capture technologies
o Changing peoples’ behaviors
o Green infrastructure

Standards 3-ESS3-1. Make a claim about the merit of a design solution that reduces the impacts of a
weather-related hazard.

3SL1: Participate and engage effectively in a range of collaborative discussions with diverse
peers and adults, expressing ideas clearly, and building on those of others.

3A.2a. Demonstrate consideration for the safety and well-being of self and others.

Extension Below are links to additional resources related to today’s lesson. Please feel free to use
these resources to extend student learning as time permits.
e Video - Baltimore Harbor EcoTour
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https://www.youtube.com/watch?v=ym6pvkHNuOQ

Lesson 8

Essential How important is water?
Question
Learning Students will be able to...
Objective(s) e explain how rain gardens, or bioswales, help prevent stormwater pollution.
Materials e Experien lide Deck.
e Materials for the Activity
o Activity document, printed in color, one per student
o Colored pencils, one set per student
o Scissors, one per student
o  Glue stick, one per student
Vocabulary e Rain Garden: a type of green infrastructure designed to capture large amounts of
stormwater and prevent Combined Sewer Overflow (CSO)
Begin Instruction
Hook Yesterday we learned about different types of green infrastructure that can help prevent
stormwater pollution. After that lesson, did you notice any of these things on your commute
home or in your own neighborhood? What did you see? Turn and talk with a partner.
Today we are going to learn about one specific way to prevent stormwater pollution: planting
rain gardens. This will help us answer our essential question: How important is water?
Teach/Demo | Video
Show this video embedded in the slide deck. Pause the video to discuss the following key
points or engage the class in a discussion of key points at the end.

Time Stamp | Key Point

0:12 Rain gardens are designed to capture large amounts of stormwater and
prevent Combined Sewer Overflow (CSO). CSO is when water treatment
plants are unable to handle the amount of water that enters the sewer
system during large rain events and some of the water ends up
overflowing directly into the city’s waterways without being treated.

0:32 Most rain gardens in New York City are planted on the sidewalk and have
curb cuts that divert runoff flowing down the street and absorbs that water
into the garden itself.

end In addition to preventing stormwater pollution, rain gardens have these
other benefits:

e Improve air quality by producing oxygen
e Fight climate change by capturing and storing atmospheric carbon
dioxide
e Greenery helps cool temperatures in the city
e Plants provide habitats to insects and birds
Independent | Activity: Design Your Own Rain Garden
Practice
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https://docs.google.com/presentation/d/1-L5YTggtq1CV-w2n3eCfeJ-FXGl0A2P0V51scJ63iJQ/edit#slide=id.p
https://docs.google.com/document/d/1_gzZlJ7D8dD3br-qxJQEPb1M-fWna_1d0TFyyF3YJjA/edit
https://www.youtube.com/watch?v=ipWTYwZ_Okg
https://docs.google.com/presentation/d/1-L5YTggtq1CV-w2n3eCfeJ-FXGl0A2P0V51scJ63iJQ/edit#slide=id.p

Before a rain garden is planted, it first has to be designed! Today you will design your own
rain garden. You will get to choose which plants you want to use, and how you want to
arrange them in the garden by sketching your design on paper.
Follow the steps on this document to facilitate this activity. Make sure the materials are set
up in advance.

Share Rain Garden Design Share
Put students in small groups of 3-4 and give them time to share their designs with one
another. Students should explain why they chose the specific plants that they did, and how
they made decisions around the placement of components in their garden.

Link Today we had the opportunity to learn more about rain gardens, a very important and
effective way to prevent stormwater pollution in our community!

Exit Ticket Ask students to write a response to the following prompt or question in their journal. Collect
each student’s journal and review their response before the next class meeting.

e What design element did you see in another student’s rain garden that you would
want to incorporate into your own design?

Standards 3-ESS3-1. Make a claim about the merit of a design solution that reduces the impacts of a
weather-related hazard.
3SL1: Participate and engage effectively in a range of collaborative discussions with diverse
peers and adults, expressing ideas clearly, and building on those of others.
3A.2a. Demonstrate consideration for the safety and well-being of self and others.

Extension Below are links to additional resources related to today’s lesson. Please feel free to use
these resources to extend student learning as time permits.



https://docs.google.com/document/d/1_gzZlJ7D8dD3br-qxJQEPb1M-fWna_1d0TFyyF3YJjA/edit

Lessons 9-14

The last three weeks of the Experience revolve around a culminating field trip and project. The table
below outlines the sequence of activities as well as a suggested structure.

Lesson #

Activity

Suggested Structure / Notes

9

Prepare for the
Field Trip

Use today’s lesson time to prepare students for the field trip they will go on
later this week:
e Review field trip expectations and safety guidelines established by
your site.
e Show this video (also embedded in the slide deck)
e Engage students in an activity or discussion to generate a list of the
following;
Things they are excited to see.
Things they are excited to do.
Things they want to learn or find out.
Specific questions they want to pose to their host or guide at
the trip site.

o

o O O

10

Field Trip to the
Bronx River

Students will take a field trip to the Bronx River. This field trip will help them
connect everything they have learned about the importance of water to ways
water is used in their own city. The Bronx River Alliance has several field trips
that classes can choose from. Please work with your Site Director to plan and
book a field trip with the Bronx River Alliance as far in advance of beginning
this Experience as possible. Scroll down to the bottom of this webpage to view
all field trip offerings and book your trip!

11

Introduce the
Culminating
Project to Students

Introduce the culminating project to students by explaining the project goal,
audience, situation, and product. Then share and give each student a copy of
the project rubric so that they know the criteria for their work. All of this
information can be found in the slide deck and in the section of this Experience
titled, “Culminating Project”.

Engage students in a brainstorming and planning session for their project
where students walk away with the following questions answered:
e What information do we want to communicate?
e How do we want to communicate it? (e.g. individual posters, a large
mural, artifacts with descriptions like in a museum)
e Who will be responsible for creating the things that we need for our
exhibit? (e.g. will students each create something independently, will
they work in small groups or teams on different components?)

12

Culminating
Project Work Time

Provide students with structured time to work on their culminating project.
Circulate and support students as they work.

13

Culminating
Project Work Time

Provide students with structured time to work on their culminating project.
Circulate and support students as they work.

14

Culminating
Project Showcase

Identify a date, time, and location for students to share their culminating project
with an audience. You may want to rehearse elements of the showcase with
students in advance.
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https://www.youtube.com/watch?v=xvTq2ynivZ4
https://docs.google.com/presentation/d/1-L5YTggtq1CV-w2n3eCfeJ-FXGl0A2P0V51scJ63iJQ/edit#slide=id.p
https://bronxriver.org/visit-the-river/the-living-laboratory
https://docs.google.com/presentation/d/1-L5YTggtq1CV-w2n3eCfeJ-FXGl0A2P0V51scJ63iJQ/edit#slide=id.p



