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Engineering with 
Upcycled Materials

Kayden Dewey
Automatic Cat Food Feeder

Columbia Crest A+STEM Academy



The Journey to my Invention:

Robot built at Summer Camp Invention

● Tear Apart Pieces from a VCR to assemble the body of a robot 

Airplane built at Home

● Paper Towel Roll used as the body
● Toilet Paper Roll underside of wings
● Cut out Cardboard from a Cereal Box for the top side of the wing
● Applesauce Squeeze Pouch Cap for the Propellor

→ This has led to designing and building an Automatic Cat Food Feeder



The container is an Ice Cream Bucket



https://drive.google.com/file/d/1jSaUBO_i6UAWLVrbHyucqWhY9VXNtuOX/view


The majority of the materials were found at my house
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Environmental Factors 
Effecting Salmon

• Watersheds
• Pollution
• Water 

Quality

Environmental 
and human 
impact

Raising salmon in 
the classroom 
from egg to fry 
to release.



Classroom Investigations
Building Background Knowledge ELA/SCI/SS

Integrated Learning
 ELA

 Science Experiments:
 How do natural 

materials 
support healthy 
water & 
healthy habitats?

 Performance Task: 
Demonstration of 
Learning

Performance Essay: Write 
an essay educating other 
students on the 
importance of clean 
water for salmon.



Field Experiences
Kids Day at OysterFest

 Community Partners: Washington Sea Grant & Skookum Rotary

Shellfish
Watersheds
Water quality

Agriculture
Electrical safety
Recycling

Water safety
Puget Sound
Pet waste 



Kennedy Creek
Observations:
Salmon life cycle 
Chum spawning 
Courting behaviors

 Community Partners: South Puget Sound Salmon 
Enhancement group

Field Investigations



Salmon Release!
Sweet Water Creek - Belfair
 Observations:

 Healthy riparian zone
 Food Web activity
 Released our fry!



Climate Change

 Air and water temperature is increasing 
 Industry 
 Human Growth



Climate Change 
Impact on Life Cycle

 Increased temperature effects salmon’s 
lifecycle
 Metabolism
 Shift in Migration 



Climate Change 
Impact on Habitat Summer/Winter

 Temperature is increasing (cause)

 Increased temperature effects habitat
 Less snow pack  = lower water/stream levels in the summer 

months

 More rain and flooding = higher water/stream levels in the winter 
months



Impact on Salmon

 Declining salmon population
 Loss of important food source
 Impact cultural Native traditions



Salmon Release in Belfair

https://www.youtube.com/watch?v=_UbAfp8YOzI
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Energy Matters:
Applying NGSS to 

Energy Conservation in Schools



Goals and 
Partners



Problem 
Solving
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Where does Washington’s 
energy come from?



Modeling Global Warming

How can we 
model the 
greenhouse 
effect in the 
classroom?



Ice Cores and Global Warming



Arctic Sea 
Ice 1979

Arctic Sea 
Ice 2017

Ice Sheets and Global Warming



Building Models



Collecting Seasonal Data 
with Models 

“winter” “summer”



Using “Kill-A-Watt” Meters



Energy Dashboard

Evergreen is the 4th

highest out of 32 
schools in Everett



Natural Gas Use



How much is 50 metric tons 
of CO2?

50



Energy Campaign



Reminders



Energy 
Symposium 



Energy Symposium



Energy 
Symposium



Thank you!
from the 

Energy Matters Team
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Taholah School CTE Programs

• Hypoxia (Dissolved Oxygen in Ocean)
• Algae Blooms:
• Acidification
• Dead Zone





What causes Hypoxia?

• Wind and Current Changes.
• Upwelling from the Quinault Canyon. Non Oxygenated water in the deep parts of 

the canyon being pushed to the top. (Always moving) By the winds controlling the 
currents:

• Usually towards late July into September we see the change:
• Weather change (no wind) along with up welling being slowed down and non 

oxygenated water not making it to the top. The unoxygenated water staying low,  
moving into the shallow water. This provides no oxygen killing species that are in 
its way. Shell Fish, Fish, wolf eels, sole (Flounders) Perch  ect.:

• Also Algae Blooms:
• When we have the big blooms in the ocean and the algae dies, It takes up oxygen 

as well. Sometimes this happens during the slowed up-welling:
• An Acidification Study has also linked Acidification to Hypoxia:



Quinault Nation Tribe

• Over 20,000 acres of land.
• 2,000 miles of fresh Water streams.
• 300 Nautical miles of Ocean.
• Quinault Tribe: From the Ocean to the Foot Hills of the Olympic 

Mountains



Why Career and Technical Education
• Hands on Visual
• Self Esteem Building
• Helping Each Other to Learn
• Real Life Experiences
• Working Side by Side with Professionals
• Working with our Community and Elders
• Understanding the Importance of all Classes
• Outside as well as in the Classroom 



What Tools do we use

• YSI To monitor Water Temp., Salinity, Dissolved Oxygen
• 8 test sites
• Neoprenes
• Write in the rain notebooks, Pencils
• Excel Spread Sheets and Graphing
• PH Testing kits
• Water Tester Incubator: Test for E.coli and Fenkil matter
• HOBO Sensors: Water Temps. 
• Our findings shared with the Quinault Nation and National Science 

Foundation: 



















Groups we work with:

• U of Washington: Megan Bang
• U of Oregon, Janet Hodder
• W.W. University, N.W. Indian College:  Jude Apple
• U. of Connecticut: Kevin Joy
• NOAA-Nicole Harris
• Quinault Nation Marine Scientist: Joe Schumacker
• Nature Conservative Groups
• NASA-Weather and Climate, and Others
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The Biological Hazards and Toxicity 
of Chloride Road Deicers to 

Ceriodaphnia Dubia
Makenzie Campbell & Kate Harris 

Sumner High School 



Introduction

• Chloride deicers are spread 
on roadways every single 
day across the nation

• Kaushal et Al “streams” 
study

• Different concentrations of 
chloride deicers can be 
tested on a species of 
water flea

• The significance of Dubia



Problem Statement & Hypothesis 

Problem Statement:
What will the toxicity of different
concentrations of sodium chloride deicers
be to Ceriodaphnia Dubia, tested in the
contexts of RDW as well as highway
runoff?

Hypothesis:
If the concentrations of 100 mg/L, 316
mg/L, 1000 mg/L, 3155 mg/L, and
10000mg/L are tested, then the lethal
concentration that kills 50% of the
population will be between 3155 mg/L and
10000 mg/L.



Methods
• Separate the groups: Control, 100mg/l, 

316mg/l, 1,000mg/l, 3,155mg/l, and 
10,000mg/l

• Weight and fill respective amounts of 
deicing salts into beakers with RDW

• After solution has been created, pour 25 
mL into each beaker

• Place ten Dubia into each beaker
• Place in incubator and wait for 48 hours
• After 48 hours, calculate mortality rate and 

collect results
• Repeat experiment with highway runoff



Data

Concentration Phase 1: 
RDW

Phase 2: 
Highway 
Runoff

Control 0 0

100 mg/L 10.8 0

316 mg/L 0 0

1000 mg/L 1.38 0

3155 mg/L 63.1 97.4

10,000 mg/L 100 100

Table 3: Average Percent Mortality of Ceriodaphnia Dubia 
(Phase 1 & 2 Compared)





Conclusions

• Hypothesis not supported (LC50 was approx. 
2,115mg/L instead of the estimated 3,155 -
10,000mg/L

• At 3,155mg/L concentration there was a 63.1% 
mortality in the RDW sample, but a 97.4% in the 
HR
• Synergism 

• Impact on the food chain
• Environment Canada
• Further research? Hydraulic fluids or engine oils



Impacts of Climate Change 

• Polar ice caps are melting 
• Coral reefs are being 

bleached and dying
• Heat waves and natural 

disasters 
• It is more difficult to grow 

crops in areas that no longer 
have enough precipitation 
resulting in food insecurity 

• Warmer environments trap 
smog, particulate air pollution



Connection to climate change

• Chemicals that are being used by humans 
are having a direct negative impact on 
aquatic organisms. 

• This is another way that climate change is 
having a negative impact on our environment. 



Human Impact

• As humans try to adjust to the effects of 
climate change, we are making it even worse.
• De-icers
• Increase in water usage 

• Watering lawns 
• Recreation 

• Pollution in recreational waters 
• Heating and cooling 

• Wood Burning fireplace  



Value in Education

• We need to be open to doing more research 
about finding ways to handle the effects of 
climate change that are less harmful to the 
environment. 
• Example: Natural ways to ensure that the 

roads are safe and protected as opposed 
to using chemical de-icing salts. 



Connection to education 

• Support STEM education and connections with 
community partners 

• Students become engaged in this work 
• Students develop a passion from a young age
• They will be inspired to create change for future 

generations 



Thank you
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Red Barn Farms, Colton WA

Our farm in Colton, WA, settled by my grandparents in 1901.  
I’m the 5th generation of Meyer family living in our home and farming our land.



CrossSlot is one type of no-till drill

A no-till drill seeds into the previous year’s harvested crop without disturbing the soil



Typical crops grown on our farm

Spring wheat growing 
through winter wheat 

stubble

Winter wheat 
ready to harvest

Garbanzos being 
harvested, about 1 

bean per pod



Our Cover Crop Field

Our 18-species cover crop was selected to provide good cattle feed and improve soil fertility. 
It will be added as the 4th crop in the overall rotation.



No-till farming places seed & nutrients in one pass into last year’s
crop residue and roots, without disturbing the soil.  The new plant grows up through the slot.



Benefits of No-Till

Eliminates erosion because crop 
residue and root structure keep 

soil in the field

Residue and cover crops keep 
ground covered year round and 

protected from wind storms

Dust storm Central WA 2014



Reduction of Diesel & Greenhouse Gas Emissions

Based on the Cropland Energy Estimate Tool developed by USDA NRCS, and used to analyze 
my uncle’s farm.  Results: Our farm uses 14,000 less gallons of diesel and emissions are 

reduced by 322,000 pounds each year compared to a high-disturbance farm in our region.



Carbon Sequestered In Direct Seed Fields
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~ 2 tons CO2 emissions/acre/year 
released from conventional tillage fields

Direct Seed Farm Conventional Farm

~ 1.4 tons CO2 emission/acre/year 
sequestered in low disturbance fields

Based on research conducted by Applied Ecological Services and Native Energy, 
a direct seed field can sequester 1.4 tons of CO2/acre/year.  

That equals 3500 tons or 7 million pounds of CO2 sequestered on my uncle’s 2500 acre farm.



Electric fence had to be installed 
around the entire field, by 

installing the fence posts, running 
3 – 5 wires, and installing the 

support stakes.  The fencing crew 
was my family and cousins. 



Cattle were excited to enter the cover crop field that 
averaged about 4 feet tall when they started grazing.  

They gained an average of 3 pounds per day.



Cattle in Cove Crop

Cattle grazing in late summer, 
cattle drinking from the mobile 
solar-powered watering system, 
radishes have long tap roots to 

bring nutrients back to the topsoil



Healthy soil facts



Project Conclusions
1) Double the amount of cattle to graze

2) Spring wheat crop’s average net income is $39/acre 
and grazing cattle net income is $20/acre

3) Soil health benefit to planting a cover crop

4) Further document the increase of organic matter 
and carbon sequestration and reduction of 
greenhouse gas emissions and use of fossil fuels



Thank you for this opportunity
Jackson Meyer
Future Farmers of America
Colton, WA
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Tesla STEM High 
School



Schools Under 2C - MISSION

Increase awareness about the impacts and solutions of 
climate change through the education of students. We 
pledge to meet the standards stated in the Paris Climate 

Accord by reducing greenhouse gas emissions in 
schools all around the world. 



PARIS CLIMATE ACCORD
2015 - November 30th to December 11th - 195 countries met at COP21 (21st 

Conference of Parties)

○ Countries with individual goals/plans

○ Threshold global temperature: 2°C (3.6°F)



Climate Change Education at Tesla STEM
AP Environmental Science 

Content and science based with a global perspective

Environmental Engineering and Sustainable Design & UW Global Warming

Application Based and Solution Oriented

** The classes are based around current events and their implications on the 

environment and solutions to the climate problem 



OUR ORGANIZATION...



Components - Leadership

Mentor: Mr. Town
Leadership: President, Vice President
Communication

Internal Organization and Transparency
Media

Newscasts, Social Media, and Publicity
Graphics

Publicity, Toolkits, Branding
Technology

Website and App development
Outreach

Reaching to Schools, Partnerships, Green Team Coordination
Compliance

Data analysis and Calculations
Event Coordination 

Organizing events



In-Class Presentations



In-Class Presentations



GreenHouse Gas Reduction Plan



Compliance Plan: COMPOSTING/RECYCLING

● Coordinated with King County Green Schools

● Implemented Composting

● Taught students sorting

● Daily Measurements



Compliance Plan: LIGHTING

● Used McKinstry PowerDashboard

● 1.2 lbs CO2 per kWh

● Teacher meetings and Audits

● Periodic updates and check-ins

● 100% teacher participation



Compliance Plan: TRANSPORTATION

● Goal is to reduce car use

● Partnership with City of Redmond

● Demo and Testers

● Release: Spring 2018



Successes - SPREAD OF IMPACT 

● Over 50 schools!

● International Impact
● India, Austrailia, Bangladesh



Successes - PRESIDENTIAL ENVIRONMENTAL 
YOUTH AWARD



Successes - MEDIA ATTENTION AND 
RECOGNITION



Successes - LOCAL PARTNERSHIPS



FURTHER ACTIONS

● Organizing a Green Team Kick Off
● More school participation 

● Mobile Application
● Monitor schools reductions

● Outreach team to go back to each school regularly
● Compliance team to bring global reductions into the spectrum

● Working with networks (SA, YESC)
● Expand our impact!  



THANK YOU





Pledge 
Tesla STEM High School pledges to 

participate in an effort to reduce our 

carbon emissions to meet the United 

Nations goal of maintaining global 

warming under 2 degrees Celsius. 

OOLS 

Staff and students will meet .America's 

Paris .Accord commitment of a 28% 

carbon reduction by reducing our 

school's carbon footprint by I ton per 

month. 
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