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2014 STEMposium Summary
Over 200 students from 22 regional schools participated in the first
annual Spokane STEMposium on May 28, 2014 at the WSU Spokane
Campus. Of the various projects, 35 were awarded a superior rating
and 8 students were college scholarship recipients!
The Spokane STEMposium was a one-day event providing middle and
high school students the opportunity to present their STEM projects in
a conference setting. Projects were evaluated by industry experts.
Students were able to present their project using a Powerpoint or
video OR create a display to showcase during the conference.
The Spokane STEMposium is designed to:
1. Encourage students to do real scientific investigations or explore
engineering concepts and inventions.
2. Provide students a forum to share their projects with their peers.
3. Create a setting of presentations and poster exhibits where
students learn from each other about real life issues and concrete
actions they can use to address these issues.
4. Enable students, through their active participation, to
demonstrate their mastery of the WA State Office of Public
Instruction (OSPI) Next Generation Science Standards.
5. Complete culminating projects for seniors, if applicable.

The Spokane STEMposium is the product of merging several programs
in the region—Spokane Youth Environmental Conference (SYEC),
Inland NW High School Science Symposium, and Project Lead the Way.
Plans are under way for the 2015 STEMposium next spring.
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Keynote Speaker—Radical Rick
Radical Rick opened up the STEMposium conference. He provides
extreme science demonstrations for school assemblies, youth groups,
afterschool programs and in-class ‘field trips.’ These are either
demonstrations or hands-on interactive workshops looking at forces,
optical illusions, heat, sound, flight, pressure, chemistry, electricity,
magnets and rockets. These exciting demonstrations showed students
and teachers the fascinating and engaging aspects of STEM in our
everyday world.

Scenes from the
Poster Sessions

Spokane STEMposium
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Scholarship Recipients


Community Colleges of Spokane, $1,000
Alexa Boss, Odessa High School, Odessa, WA



EWU, College of Engineering, Health & Science, $2,000 p 9
Dylan Rossback, Hellgate High School, Missoula, MT



WSU College of Science, $2,000
p 10
Jennifer White, Rogers High School, Spokane, WA



WSU College of Engineering, $2,000
p 14
Tara Hazeltine, Sentinel High School, Missoula, MT



UI College of Ag & Life Sciences, $1,000
Torrin Roe, Sentinel High School, Missoula, MT



UI College of Science, $3,000
p 19
Brenna DeMarios, Sentinel High School, Missoula, MT



WSU College of Science, $3,000
Thorsen Wehr, Odessa High School, Odessa, WA



UI College of Engineering, $3,000
p 23
Colton Cox, Spokane Valley Tech, Spokane Valley, WA

p 7

p 15

p 21

Washington State Academy of Sciences


Jennifer White, Rogers High School, Spokane, WA

p 10



Thorsen Wehr, Odessa High School, Odessa WA

p 21
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Scholarship Track – Superior Awards
Biomedical Sciences
Analyzing Retinal Vascular Tortuosity in Fundus
Photography as an Indicator for Health
Alexa Boss
Odessa High School
Odessa, WA
Scholarship Recipient: Community Colleges of Spokane, $1000
ABSTRACT
Fundus photography incorporates a specialized microscope with
camera that takes photographs of the eye’s interior surface. It is
possible to use tortuosity of retinal vascular tissue as an indicator for health. For this experiment, fundus images of healthy patients’ retinal vascular vessels were compared to glaucoma and
diabetes patients’ images. Using imaging software, every vessel
was traced over on each image with a digital brush. The analysis
of each image revealed varying retinal tortuosity between
healthy and unhealthy patients. A healthy patient should have
low retinal tortuosity, while an unhealthy patient should have a
higher amount of retinal tortuosity.
Winner Alexa Boss from
Stage 1 hypothesis was rejected. In Stage
Odessa High School
2, the average tortuosity/count ratio of a
healthy patient was 36.6 (±2.7SD). The
average tortuosity/count ratio of a glaucoma patient was 41.1 (±3.8SD). The average tortuosity/count ratio of a diabetic
patient was 48.4 (±8.6SD).The results
indicate that the hypothesis for Stage 2
was accepted; the average healthy patient had statistically lower tortuosity/
count ratio than both glaucoma and diabetic patient’s.
Spokane STEMposium
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Scholarship Track – Superior Awards
Biomedical Sciences
Effects of Plyometric Training vs. Traditional Resistance
Training on Peak Power Output in High School-Aged
Males
Jake Oetinger
Hellgate High School
Missoula, MT
ABSTRACT
Peak muscular power output (PPO), defined as the greatest
amount force generated by a muscle in the least amount of time,
can be trained using a variety of training modalities, the most
common being plyometric-based or resistance-based. Three high
school-aged males underwent a plyometric-based training program for four weeks and resistance-based training program for
four weeks. Subjects were tested for PPO using a vertical jump
test (calculated using the Sayers Formula) and Wingate cycle ergometer test before and after each training program to detect
any changes. Two of the three test subjects saw greater increases in PPO following the plyometric period. These results suggest
that plyometric training can be more effective than resistance
training when attempting to increase PPO.
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Scholarship Track – Superior Awards
Biomedical Sciences
Constructing an Alternative MIPS Football Helmet Model to Limit Rotational Acceleration from Angular Impact
Dylan Rossback
Hellgate High School
Missoula, MT
Scholarship Recipient: EWU, College of Engineering, Health &
Science, $2000
ABSTRACT
The increasingly violent impact of collisions during football and
other contact sports along with the advances in medical
knowledge of the cause and consequences of concussions resulting from such impacts showcase the need for furthering concussion prevention. A key factor in reduction of concussions is
limiting rotational acceleration to the brain on angular impact.
This project uses the engineering concepts from the Multidirectional Impact Protection System (MIPS), a multilayered helmet
with a sliding outside layer that limits rotational acceleration. An
alternative prototype helmet based upon the sliding-layers concepts presented in MIPS technology was designed constructed
and tested. Instead of simple sliding layers, flexible closed cell
foam supports were used to connect the outer layer of the helmet to an inner layer that surrounds the head. It was hypothesized that this would allow the outer layer to move independently from the inner layer but still provide cushioning from linear
impact and be more resilient to the repeated impacts of the
football game than other MIPS models. This prototype was designed using variable widths of the supports between the two
layers to vary elasticity. These models were tested for their ability to reduce rotational acceleration on angular impact compared
to a standard football helmet.
Spokane STEMposium
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Scholarship Track – Superior Awards
Molecular Biology
Dermatophagoides Farinae (Dust Mite) Protein
Extraction
Jennifer White
Rogers High School
Spokane, WA
Scholarship Recipient: WSU College of Science, $2000
ABSTRACT
The purpose of this investigation was to see if the method by
which dust mite proteins are extracted by a major pharmaceutical company Jubilant HollisterSteir (JHS) could be improved. The
hypothesis was that dust mites could be pulverized with a higher
potency of dust mite proteins by blending and pressurizing versus milling. This was accomplished using a Brinkman Homogenizer and a standard vacuum pump with a bell jar. At the end of the
experiment, the homogenized sample had an average potency of
3.7976 which is almost 4 times the standard of 1 for potency.
The vacuum pump had an average
Winner Jennifer White from Rogers
potency of 0.3645, well below the
High School
standard potency of 1.
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Scholarship Track – Superior Awards
Molecular Biology
Identification of Genes Assisting fbf-2with Reproductive
Stem Cell Regulation in Caenorhabditis elegans
Preston Novak
Hellgate High School
Missoula, MT
ABSTRACT
In Caenorhabditis elegans, the gene fbf-2 encodes for an RNA
binding protein that is essential for regulating the differentiation
of stem cells in the germline. Disruption of fbf-2’s function results in sterility of the worm. While fbf-2 plays the primary role
in stem cell regulation, it requires a number of cofactors. This
project involved using bioinformatics research to generate a list
of 25 candidate genes to test for involvement with fbf-2. The
DNA that will mediate the disruption of those genes was recovered for 19 out of 25. Fourteen genes have been tested using
Escherichia coli as a vector to deliver the RNA to C. elegans
worms. Of the genes that have been tested, only prp-17 resulted
in significant levels of sterility when removed from the organism,
indicating that it likely interacts with fbf-2 to maintain stem cell
proliferation. Using C. elegans to learn more about stem cells
can shed light onto how they function in humans, and will likely
lead to major advances in medicine. This work was conducted at
the University of Montana.

Spokane STEMposium
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Scholarship Track – Superior Awards
Molecular Biology
Testing the Efficiency of UV Sterilization by Searching for
and Identifying UV-Resistant Bacteria
Sabrina M. Judson
North Central High School
Spokane, Washington
ABSTRACT
Ultra-violet sterilization is used in many industries, most of which
rely on sterile conditions for safe product production or safety
reasons. Microbiologists frequently test spacecraft clean rooms
for the presence of bacteria. From these surveys, a new species
of bacteria, Tersicoccus phoenicis, was discovered and hypothesized to be extremely resistant to sterilization methods including
UV irradiation (NASA, 2013). Most laboratories depend on UV
sterilization; therefore searching for UV-resistant bacteria on
‘sterilized’ surfaces was used to test the overall effectiveness of
this disinfecting method. These bacteria were then sequenced
using 16S rRNA to identify what type of bacteria typically survived in these conditions and if they were common or unique. To
determine the most efficient exposure time, a surface in a laboratory hood was swabbed. The bacteria were cultured at different
intervals of before, during, and after UV sterilization and the surviving colonies were tallied and compared.
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Scholarship Track – Superior Awards
Molecular Biology
Extraction of Mite Proteins By Use Of Sonicators
Taylor Dewey-Buchanan
Rogers High School
Spokane, WA
ABSTRACT
The purpose of this project was to create a more efficient way to
break open the exoskeleton of dust mites in order to extract the
allergenic proteins. Our hypothesis was that a sonicator could be
a more efficient process to collect mite proteins than current
methods used by Jubilant Hollister Stier (JHS). The experiment
was carried out by using a mite and Glycero-Cocas mixture that
was placed it in two different brands of sonicators, the 5500
Branson and the 8850 Cole-Parmer, and
Winner Taylor Deweythen samples were collected every half
Buchanan from Rogers High
hour in order to look at the results miSchool
croscopically. Finally, the end product
was sent to Hollister Stier to test the potency levels of the product created. The
results concluded that the mite mixture
used in the 5500 Branson Sonicator tested had a higher potency level than the
mixture used in the standard 8850 ColeParmer. The study suggests that this
method is a more effective way to produce the allergen injectables.

Spokane STEMposium
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Scholarship Track – Superior Awards
Environmental Sciences
Cost Efficiency Analysis of a Ground Source Heat Pump
vs. an Air Source Heat Pump
Tara Hazeltine
Sentinel High School
Missoula, MT
Scholarship Recipient: WSU College of Engineering, $2000
ABSTRACT
Pollution is rampant over the earth and is partly caused by fossil
fuels. Geothermal energy is a form of energy that is sustainable
and better for the environment. One way to utilize it is through a
GSHP. GSHPs use the earth and extract heat from the ground
during heating and reject heat into the ground during cooling. Air
source heat pumps (ASHPs) extract heat from the outside air
during heating and reject heat from the home into the outside
air during cooling. GSHPs cost more to install than an ASHP.
This experiment will test to see if there is a major difference in
the overall operating costs and paybacks of an ASHP and a GSHP
using the Wrightsoft™ modeling program. I found that even
though GSHPs cost significantly less to operate than ASHPs, they
have a significantly longer payback due to greater installation
cost. This means ASHPs are more cost efficient than GSHPs. A
homeowner should choose to install the ASHP, except when an
open loop GSHP could be installed or whenever the payback rate
is less than five years, for the most savings.
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Scholarship Track – Superior Awards
Environmental Sciences
Diurnal Honeybee Colony Behavior during Winter, As
Measured by IR Imagery
Torrin Roe
Sentinel High School
Missoula, MT
Scholarship Recipient: UI College of Ag & Life Sciences, $1000
ABSTRACT
Honeybees in some way have always intrigued people, in the
ways they live and in the ways they survive. When they go
dormant for the winter there is little known about what happens. Studies can be performed to examine the hive but there is
really no way to get inside the hive without disturbing it. That is
why I’m using an infra-red camera to observe the honeybee hive
without disturbing or risking the hives safety. I hope the data I
have gathered on these interesting little creatures will help us
understand more about honeybee lifestyle when dormant.

Spokane STEMposium

15

Scholarship Track – Superior Awards
Chemistry
Is There a Chemical or Group of Chemicals Produced by
Female Long-eared Owl and Their Young that Differ
from the Males?
Maria TeSoro
Sentinel High School
Missoula, MT
ABSTRACT
It’s known that organisms have evolved a wide range of defense
mechanisms. One commonly observed defense strategy is that
of the potent chemical given off by skunks when they feel
threatened. Breeding female Long-eared owls and their chicks
have feces that smell distinctly worse than that of males. It is
hypothesized that this is because the females and chicks produce an odoriferous chemical that is excreted in their feces to
ward off predators. To test this hypothesis, two periods of data
collection of fecal samples, both winter season (December, January, February, March), and breeding season (May, June) will be
conducted. These samples will be analyzed using Thin Layer
Chromatography as a baseline test and then will progress to Gas
Chromatography Mass Spectrometry analyses. After an average
composition for both non-breeding and breeding feces is determined, the two seasons will be compared to detect any variations in the composition of the fecal matter. Since the breeding
season is not until May and June, only non-breeding fecal samples have been collected and analyzed. The breeding feces will
be collected and analyzed this May and June. Final comparisons
will occur thereafter.
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Scholarship Track – Superior Awards
Chemistry
An Analysis of Ethanol Production from Green
Tomatoes Leftover at the End of the Growing Season
Tracy L. Melville
Sprague High School
Sprague, WA
ABSTRACT
Green tomatoes are a renewable resource that could be used
without needing any extra land to produce them because the
tomato industry produces millions of pounds of unused green
tomatoes each year already. Because of this, it was hypothesized that green tomatoes could be used to produce ethanol. In
this experiment, green tomatoes were collected, juiced, fermented to convert the sugar in them to ethanol. Afterwards the
product was distilled and then tested to see if it would combust
and therefore be a plausible source of fuel. However, because
bacteria in the tomatoes were not killed before fermentation
the ethanol that was produced was converted into ascetic acid
instead.

Spokane STEMposium
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Scholarship Track – Superior Awards
Chemistry
Luminescence Quenching by Transition Metal Ions on a
Luminescent Surface
Riley McVey
Big Sky High School
Missoula MT
ABSTRACT
In the past ruthenium compounds with desirable photophysical
properties have been synthesized for the purpose of creating organometallic probes. It has recently been shown that these compounds retain luminescence when bound to silica polyamine
composites (SPCs). If the binding of a transition metal ion to the
surface of these complexes affects these photophysical properties significantly, these complexes could be used to detect low
concentrations of transition metal ions in solution.
High school winners from Missoula, MT
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Scholarship Track – Superior Awards
Chemistry
Sea Shell Filter Used To Remove Caffeine From
Wastewater
Brenna DeMarois
Sentinel High School
Missoula, MT
Scholarship Recipient: UI of College of Science, $3000
ABSTRACT
Samples of wastewater from the Missoula Wastewater Treatment Plant were collected and poured through a sea shell filter
to determine if sea shells have the ability to remove caffeine
from wastewater as an advanced oxidation process. High levels
of caffeine are being found in receiving streams outside of
wastewater treatment plants (WWTPs) and pose a serious health
risk to surrounding wildlife (Behera, 2011). Caffeine is a microconstituent and trace indicator of human wastewater in rivers.
The ability to remove caffeine using waste sea shells would decrease the amount of solid waste created by shellfish farming,
along with decreasing the amount of this particular microconstituent from wastewater. The shells were Caribsea™ Aragonite Puka shells. A sea shell filter was constructed using a 2-L
plastic bottle. Samples were taken in ten minute intervals and
chilled at 4°C. Nine samples of filtered wastewater were taken
overall. Solid phase extraction was performed to remove caffeine
from the samples and tested using a GC-MS to determine the
concentration of caffeine before and after the filtering process. A
t-test was performed showing a 1-5% increase in the amount of
caffeine in the wastewater after the sea shell filter. The test was
ruled inconclusive due to the impracticality of the increase in
caffeine and the hypothesis was rejected.
Spokane STEMposium
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Scholarship Track – Superior Awards
Engineering
The One Armed Violin
Joseph Hall
University High School
Spokane Valley, WA
ABSTRACT
The purpose of developing the “One Armed Violin” is to help in
the physical and emotional rehabilitation of a person who has
lost an arm. My hypothesis is that it’s possible to create a violin
that can be played with the use of only one arm. The person will
be able to play complex songs with the same quality as a normal
violin. Using this instrument will also assist in the strengthening
of the remaining arm and increasing the dexterity in the remaining hand. The first model was constructed of cardboard; the second from plywood. With each prototype, I experienced many
trials and errors especially with the lever system in the violin so it
was both durable and functional. I found that the mechanism
could be designed to attach to any standard violin, making it a
much more marketable. The final product is a violin with an
attachment that will enable a
Austin Schwalbe & Joseph Hall
person with one arm to play a
from University High School
full octave on every string and
promote individual expression
just like every other instrument. I
have not yet had the opportunity
to give it to a person with one
arm for long term testing, but as
my design improves and as the
violin gains more publicity, I look
forward to opportunities to do so
in the near future.
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Scholarship Track – Superior Awards
Engineering
The Generation and Analysis of Waves with Varying
Nonlinearity
Thorsen M. Wehr
Odessa High School
Odessa, WA
Scholarship Recipient: WSU College of Science, $3000
ABSTRACT
Many waves formed in nature are primarily linear and have a
property called dispersion, causing different waves to separate
and lose amplitude. Solitons can retain their pulse form as they
propagate and cancels out that dispersion, making nonlinear
waves useful for transferring energy. In a chain of spheres, the
waves traveling throughout would display nonlinear behaviors
when struck with enough force causing separation in the chain;
the sound would not reflect back through the system disrupting
the wave. The first trials tested wave behaviors with different
amounts of striking force. A test-sphere was placed atop the
chain and struck with various forces. The second trials tested
wave behaviors with a consistent force, changing the location of
the test-sphere in the chain. The third
Winner Thorsen Wehr
trials tested wave behaviors with a
from Odessa High School
consistent force, changing the location
of the test-sphere in the chain and applying varying forces to the chain. This
research was considered a success because both hypotheses were accepted
and supported by the statistical analysis. The nonlinearity of higher and lower forces and those of top and bottom
test-sphere positions were statistically
different.
Spokane STEMposium

21

Scholarship Track – Superior Awards
Engineering
The Effect of Varied Heating Times on the Overall
Strength of Case Hardened Steel
Logan A. Hill
Wilbur High School
Wilbur, WA
ABSTRACT
Case hardening is a heat treatment technique infusing an
element into the surface of a metal increasing its strength while
maintaining malleability. It is commonly used to increase the
wear resistance for metal components. In an effort to determine
whether increased heating temperatures were detrimental to
the overall strength and cost effectiveness of case hardening, a
series of tests were performed. The hypothesis was that at some
point increased heating temperatures would have a negative impact on the process. The effect of the case hardening was measured using the Brinell hardness test resulting in a Brinell Hardness Number (BHN) and Deflection Testing. The BHN is determined by applying a known load to the surface of the test metal
through a hardened steel ball of known diameter. The diameter
of the resulting permanent impression in the metal is measured
and the BHN is calculated. Deflection is calculated by measuring
the flex of the metal. The testing consisted of 6 trials, 3 for each
type of test. Results showed that after a certain point higher
temperatures caused the test metal to lose strength. The hypothesis was accepted because the result supported the hypothesis.
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Scholarship Track – Superior Awards
Engineering
Remote Antenna Tuner Controller
Colton Cox
Spokane Valley Tech
Spokane, WA
Scholarship Recipient: UI College of Engineering, $3000
ABSTRACT
The antenna of a broadcast station such as 98.9 FM is constructed to operate on only 98.9 MHz thus, the impedance of the antenna is perfectly matched to the impedance of the feed line,
resulting in a 1:1 VSWR (ratio of forward power to reflected
power between the antenna and the broadcast transmitter). An
amateur radio operator transmits on a wide range of frequencies and bands therefore, multiple antenna systems would be
required to operate on multiple bands and a large space is required so each antenna doesn’t interfere with the gain
(performance) of other antennas. Although for many amateur
radio operators there isn’t always a large space for good antenna systems. To solve this, amateur operators use one antenna
on multiple bands and an antenna tuner is placed in line with
the system. However, the tuner is placed next to the radio so
the operator can easily access the controls of the tuner and tune
the antenna tuner. The problem with this system is there is still
an impedance mismatch between the antenna and the feed line.
Even though the radio sees a perfect load from the antenna tuner and outputs full power, there is still loss in effective radiated
power because of the impendence mismatch between the antenna and the feed line and thus reduces your effective communication range.

Spokane STEMposium
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Non-Scholarship Track – Superior Awards
Innovative Works
Remote site evaluation on a budget
Devan Black, Jordan Charles, Hunter Chapman & Corban Wilder
Lake Roosevelt High School
Coulee Dam, WA
SUMMARY
Problem Definition: Can a site assessment tool be developed
which evaluates energy requirements and alternative energy
availability, which is both suitable for remote locations and reproducible at low cost? The solutions we are using to develop this
tool rely heavily upon our experience fabricating and interfacing
microprocessor-based devices. We are addressing the challenges
of remote location in two ways: First, we are giving careful consideration to power management, operating only in short, carefully
timed and coordinated bursts. Second, we are caching our data on
site, and transferring it off site using an established system of radio repeaters, and perhaps, satellite relays.
Lake Roosevelt High School winners
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Non-Scholarship Track – Superior Awards
Innovative Works
Evolution of Prosthetic Arms
Hailey Guyette, Jessica Lim, Kleopatra Deltchev
Shadle Park High School
Spokane, WA
SUMMARY
The purpose of this experiment is to see if we can design a more
efficient prosthetic arm to complete daily tasks. We designed two
different arms. The older prosthetic had less technology than the
newer arm. This experiment applies to everyday life. If we’re able
to design prosthetics that can advance ,then it shows how real life
prosthetics can evolve over time. Prosthetic arms become more
efficient because new technologies continue to advance, allowing
engineers to improve the arm’s performance. Overall, our team
concluded that the second prosthetic arm has much more efficient
results during our tasks, which concludes that the new modernized
arm is more successful. This helped us conclude that evolution in
technology becomes much more efficient and modernized, which
helps people accomplish the tasks they need.
Shadle High School Mesa participants

Spokane STEMposium
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Non-Scholarship Track – Superior Awards
Innovative Works
The physical and biochemical effects of Montana’s native
mosses (Syntrichia ruralis) on spotted knapweed
(Centaurea stoebe) germination
Jalyssa Swenson
Sentinel High School
Missoula, MT
SUMMARY
Spotted knapweed (Centaurea stoebe) is a well-known invasive
weed that has spread throughout much of North America in only
124 years. In Montana, researchers have recently noted an interesting co-occurrence between C. stoebe and native mosses. To examine this potential interaction further, I completed a field survey
and conducted experiments to measure the germination rates of
knapweed with and without moss. My field survey data showed
that knapweed is more likely to occur with moss than without moss
(p< 0.01). A subsequent greenhouse experiment found significant
differences in the germination rates of knapweed on and off of
moss (p< 0.05). Lastly, I used a germination table to study the
effects of three different watering treatments (water, moss leachate, and moss-tea) on knapweed and found significant differences
between treatments (p< 0.05). This study may help us understand
the interesting interactions that are occurring between these two
organisms and possibly provide insights into controlling knapweed
invasions.
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Non-Scholarship Track – Superior Awards
Innovative Works
Bio-Gel
Robinson Helm
Spokane Valley Tech
Spokane Valley, WA
SUMMARY
Our project deals with external hemorrhaging caused by ballistic
projectiles and stab wounds. The project consists of a thick, viscose gel substance that fills the opening to prevent massive blood
loss and temporarily seals the wound. The product consists of a
toothpaste and corn syrup mixture that is designed to be applied
out of a hydraulic device in large quantities. The gel is stable in and
around the human body temperature; and can be stored at room
temperature or in a refrigerator. The gel is designed for civilians
and military personnel initially, but can be used in a variety of areas in-between due to its stability in various environments. Our key
design criteria was for our project to be cheap and easily produced
in large quantities. The gel has to be safe for humans. It must be
easily removed and broken down. It must be able to fill the cavity
and be able to stop bleeding while under direct pressure. It also
must be stable across many naturally occurring environments.
Students of Spokane Valley Tech

Spokane STEMposium
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Non-Scholarship Track – Superior Awards
Innovative Works
Banana Filtration
Darien McLaughlin, Oscar Arreguin, Sami Korff
Spokane Valley Tech
Spokane Valley, WA
SUMMARY
Water purity in lakes, rivers and the ocean has been quite the issue, especially in Spokane, Washington. Lead, arsenic, cadmium,
and zinc are all contaminating metals that have been released into
the river due to mining, milling, and ore processing. Being a part
of the Spokane community, we feel the health of our river system
is important because it does in fact have an overall effect on
everyone. In this scientific investigation, we explored different
ways to filter heavy metals out of water, and what we came up
with was astounding. We first took a sample of river water and a
sample of tap water (control) and tested the concentration of
metals that resided in it with SenSafe Water Metals Check testing
strips, and then we took dried banana peels and submerged them
in the samples and left them in there for a few minutes and let the
water filter out. When that was done we repeated that process,
but with commercial brand water filter. We continued to test the
water for metals once again to compare how well banana peels
worked. What we came up with was that our hypothesis was indeed correct, and the banana peels absorbed the metals and filtered both the tap water and river water just as much as the commercial brand, if not more.
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Non-Scholarship Track – Superior Awards
Innovative Works
Let’s Not Let It Go To Waste
Erin Kiefer, Sophia Paolino & Bethany Rondeau
Mountainside Middle School
Colbert, WA
SUMMARY
Nutrient recycling is our topic. We chose to specifically focus on
the things that go on with recycling food in the cafeteria in
schools. We see that it is a major issue that there is more and
more food being thrown into garbage and going to waste. We can
tell that this is an ongoing problem because we see the food
getting piled up in the trash bins at school and it ends up going to
a dump or a landfill. The conclusion that we state based on our
work is that even though people waste food all the time, you can
still do something to help stop that, or make the amount of food
wasted less. Our results benefit the community, because with less
food waste, our environment can be healthy. Since food waste
pollutes our community, and creates more methane gas, having
less food waste does help our environment be healthier.
Mountainside
Middle School winners

Spokane STEMposium
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Non-Scholarship Track – Superior Awards
Innovative Works
Creating a Better School Chair
Sabra Dunakey
Libby Center/Odyssey Middle School
Spokane, WA
SUMMARY
If a person’s back is not in the correct posture, fatigue and back
pain can result. Correct posture does not entail slumping over
one’s school desk. Correct posture maintains, rather, the natural S
-curve of the spine. The idea of a nontraditional school chair
should, indeed, solve the problem of poor seated posture in students, as well as increase the general safety of said chair, because
it is difficult to be seated comfortably and unsafely in this chair. If
one can make these full-sized chairs, and get the school district to
use them, then it should be able to improve the quality of school
by both decreasing risk of harm to students and making them
more able to learn. Proper posture helps children focus, something that is always welcomed in a school.

Libby Center/Odyssey students
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Non-Scholarship Track – Superior Awards
Innovative Works
Self-Sustaining Aquarium
Cameron Scott & Harvi Toor,
Riverpoint Academy
Spokane, WA
SUMMARY
Have you ever noticed how much work it is to maintain an aquarium? A fish tank can be a hassle and is a lot more work than people anticipate. So why not create a tank that can self-sustain itself
with very little work? We found this a very interesting idea since it
hasn’t really been successful and it wouldn’t be easy. Through
this experiment, we learned how important pH, ammonia, nitrite,
and nitrate are to a fish tank and how the nitrogen cycle works as
we create one in the aquarium. A healthy ecosystem underwater
to survive needs a pH between 7.2 and 7.6, with low ammonia
levels. By learning what fish would survive the best with other
fish, we decided to go with Neon Tetras and Albino Plecostomus,
along with live plants. Our tank stayed healthy with very little
maintenance and we are still trying
Cameron Scott & Harvi Toor from
to find a way to make the aquarium
Riverpoint Academy
totally self-sustaining. With the results we have recorded, we have
found a low maintenance aquarium
that anybody can follow.
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