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Down the Drain Presentation Outline

• Introduction
• Research Problems Facing Cities
• Select Problem
• Research Problem
• Select Solution
• Implement Solution
• Share Solution
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Team #3958 Green Mountain Gears
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Research about Problems Facing Cities

• Expert Interview
• Local News Reports
• Letter from School
• Direct Observation at School
• International News Reports
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Research-Expert Interview
• Mark Behr(architect and member 

of DRB)
• Major issue is predicting the future, 

which is hard
• South Burlington did good job with 

roads but water is another problem 
(lead pipes in schools)

• Schools were constructed in 1950’s 
and they need renovation because 
the infrastructure (wires, plumbing, 
insulation, floors) need 
maintenance

• https://www.sbschools.net/cms/lib/
VT01819219/Centricity/Domain/4/
April%2011%20Presentation.pdf
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Research-Local News
Sewage into Lake Champlain
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Sewage into Lake

• https://www.mynbc5.com/article/71m-gallons-of-partially-treated-
sewage-released-into-lake-champlain/19853080 April 18, 2018

• https://www.mynbc5.com/article/another-11m-gallons-of-partially-
treated-sewage-released-into-lake-champlain/21088619 June 6,2018

• https://www.burlingtonfreepress.com/story/news/2018/06/20/sewa
ge-spill-closes-burlington-beaches-again/719122002/ June 20, 2018

• https://www.mynbc5.com/article/3m-gallons-of-partially-treated-
sewage-released-into-lake-champlain/22109649# July 22, 2018

Research
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Research-my school

• Several 
faucets in my 
school were 
closed 
because of 
unsafe levels 
of lead
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Research-Direct Observation

• I witnessed the school 
janitor enter my classroom 
and ask who clogged a 
boys toilet and flooded the 
boys bathroom
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Research-
International News-Fatberg clogs in Longon
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Research-Water Supply Problems
• Lead levels

• https://www.healthvermont.gov/environment/school/lead-drinking-water-schools
• https://www.cnn.com/2016/03/04/us/flint-water-crisis-fast-facts/index.html

• Micro-plastics
• https://www.cbsnews.com/news/microplastics-in-drinking-water-united-nations-world-health-organization-study/

• Trace amounts of medicines
• https://www.webmd.com/a-to-z-guides/features/drugs-in-our-drinking-water#1
• https://www.youtube.com/watch?v=RE7OK9sMDvo CBS News Report
• https://www.youtube.com/watch?v=ozwNEsuG0TM Michigan Engineering Report

• Sewage over-flows into lake
• https://mychamplain.net/combined-sewage-overflow-tracking-champlain-basin

• Phosporus flows after rain into lake cause algae blooms
• https://www.lcbp.org/water-environment/water-quality/nutrients/

• Alligators in the sewers
• https://www.livescience.com/33322-alligators-crocodiles-new-york-city-sewers.html

• Putting things into the public water supply pipes that don’t belong
• https://www.washingtonpost.com/news/morning-mix/wp/2017/09/13/its-longer-than-two-football-fields-weighs-more-than-11-buses-and-is-

clogging-the-london-sewer/

Running out of water
• https://www.usnews.com/news/cities/slideshows/10-cities-most-at-risk-of-running-out-of-water?slide=12
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Problem

• The “wrong” things are entering the 
water supply
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Research into Problem: Wrong things in 
Water
• Water Cycle
• Water Treatment
• Waste Water Treatment
• CSO’s
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Problem Research-
History of Public Water Supply

• https://tataandhoward.com/2015/05/history-of-water-distribution-
and-treatment/

• https://www.angieslist.com/articles/history-drinking-water-fluid-
timeline.htm
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Problem Research-Water Cycle
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Problem Research-
Water Cycle
• https://www.khanacademy.org/science/high-school-

biology/hs-ecology/hs-biogeochemical-cycles/v/the-water-
cycle

• Water Treatment Plant
• https://www.youtube.com/watch?v=0_ZcCqqpS2o

• Waste Water Treatment Plant
• https://www.youtube.com/watch?v=FvPakzqM3h8

• CSO’s
• https://dec.vermont.gov/sites/dec/files/wsm/erp/docs/2018-04-

12_CSO_Presentation.pdf
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Problem Research-Water Treament
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Problem Research-Waste Water Treament
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Problem Research-Combined Sewage Outfall
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Problem: the “wrong” things are entering the 
water system
• Problem: the “wrong” things enter the water supply
• Cause 1: People don’t know what should or should not be flushed 

down the drain
• Cause 2: People don’t care whether or not the drains gets clogged
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Three Project Solutions

• Stop raw sewage-have separate pipes for storm water or increase the 
amount of waste the pipes can handle

• Reduce plastics and medicines in water by distillation (solar heated) 
of water before adding back to environment

• Stop clogs-only flush the “right” things down the drain “fatberg”-
video game of stuff not to flush
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Solution Research

• Causes
• Alternative Solution
• Our Solution
• Reasons we think our solution is best
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Other Solutions-
Signs to Teach People About Safe Flushing
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Solution-Ours is Better!
Jane McGonigal
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Solution-Ours is Better!
Games and Apps change behaviors-MyAir

Steve Frank, Cailin’s grandfather
Uses the MyAir app
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Solution-Why ours is better!Gamify

• Give Immediate Feedback
• Allow many repetitions
• Make Fun!
• Jane McGonigal, 

• https://www.youtube.com/watch?v=dE1DuBesGYM
• https://www.youtube.com/watch?v=yLUdxqYmDdc

• Health Care Apps 
• https://medicalfuturist.com/top-examples-of-gamification-in-healthcare/

• Fitness Apps
• Medication Reminders
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Things that should not be flushed…

• Cooking oil
• Needles (syringe)
• Feminine hygiene products
• Diapers
• Paper towels
• Legos
• animals

#3958 Green Mountain Gears 27



Our Solution

• Solution: Get people to play video game to learn what should or 
should not go down drain

• Solution: Get people to learn about how water is connected from 
playing video game
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Implementation Plan for Solution

• Create  Story
• Create/Program characters->Test and Revise
• Create/Program Backdrops->Test and Revise
• Record, Integrate Sound Effects-> Test and Revise
• Compose, Record and Integrate theme song-> Test and Revise
• Beta Testing with FTC Team #9721
• Sharing-Launch on Scratch Website, social media
• Evaluation
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Implementation Plan-Create Characters

• Some graphics copied from internet
• Some graphics from photos
• Some graphics from stock
• Some custom made in editor
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Implementation Plan-Create Backdrops

• Some graphics copied from internet
• Some graphics from photos
• Some graphics from stock
• Some custom made in editor
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Implementation-Program Character Behaviors
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Implementation-Program Backdrops
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Implementation-
Composing/Recording Theme Music
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Implementation-
Recording/Coding Sound Effects
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Implementation-
Beta Testing with FTC Team 9721
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Implementation-Launch->Down the Drain!
• Coded in Scratch so we could learn more 

about coding and share with friends
• Players must catch or avoid things that 

fall toward toilet
• Players gets points if they choose 

correctly-visual display and sound
• Players get strikes if they do not choose 

correctly-visual display and sound
• At the end of each level, player watch an 

educational animation
• Level 1-water cycle
• Level 2-water treatment
• Level 3-waste water treatment
• Level 4-CSO’s

#3958 Green Mountain Gears 37



Share Solution

• Beta Testing with FTC Team 9721
• Beta Testing with Family Members
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Character-Naughty Child

• Moves side to side repeatedly
• Drops different things at each 

level
• Drops random things at each 

level
• Selected an emoji so as to to

make the villain look like anyone 
who might play the game
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Character-toilet

• Player moves side to side
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Character-line

• Marks when an object does not enter toilet
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Character-poop

• Falls from naughty child
• Adds strike if it hits floor (makes ehh

sound effect)
• Add points if it lands in toilet( makes 

splash sound effect)
• Taken from emoji to be less offensive
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Character-diaper

• Falls from naughty child
• Adds strike if it hits floor (makes 

“good job” sound effect)
• Add points if it lands in toilet(makes 

“di di di di di duh” sound effect)
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Character-burger
• Falls from naughty child
• Adds strike if it hits floor (makes “good 

job” sound effect)
• Add points if it lands in toilet(makes 

“di di di di di duh” sound effect)
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Character-oil bottle

• Falls from naughty child
• Adds strike if it hits floor (makes 

“good job” sound effect)
• Add points if it lands in 

toilet(makes “di di di di di duh” 
sound effect)
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Splash page

• Appears at the start of 
game
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Level 1

• Gives instructions for 
what to do with 
poop

• Plays watercycle
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Level-2

Gives instructions for what to 
do with diaper plays water 
treatment
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Level-3

Gives instructions for what to 
do with burger plays waste 
water treatment
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Level-4

Gives instructions for what to 
do with oil bottle plays cso
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Water Cycle

Gives instructions for what to 
do with oil bottle plays
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Water Treatment

Gives instructions for what to 
do with oil bottle plays cso
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Waste Water Treatment

Gives instructions for what to 
do with oil bottle plays cso
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CSO

A cso is when there's a storm 
sewage flows in to are water 
supply(lake Champlain)
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