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VARTABLES & SCIENTIFIC QUESTION



VARTABLES

MANIPULATED D[P[ND[I\H CONTROLLED
THELOCATIONS THE PRESENCEAND THE— ~THE QUANTITY O
0N WHERE TH 1t OFMI(RO USTIS  WATER BEING

WATER 15 COLLECTED 1BIED



MANTPULATED VARTABLES

WHERE T WILL COLLECT THE WATER SAMPLES FROM:
-BOW RTVER -DISTILLED WATER
-LLBOW RIVER
-CARBURN POND



DEPENDENT VARTABLES

THE CONTENT OF MICROPLASTICS TN THE WATER SOURCES

THE TYPES OF MICROPLASTICS (POSSIBLE TTEMS):
FRAGMENTS — -FIBRES

-MICROBEADS  -FOAM

NURDLES



CONTROLLED VARTABLE

-QUANTITY OF WATER BEING TESTED
-MAGNIFICATION ON MICROSCOPE
-FILTER PAPER OF THE SAME MESH STZE



SCLENTIFIC QUESTION

THE PRESENCE OF MICROPLASTIC IN SOTL AND WATER 15 A GROWING PROBLEM. T CHOSE THIS PROJECT
BECAUSE T HAVE SEEN A LOT OF WATER BIRDS LIKE DUCKS, GEESE, ETC. N CALGARY AND I WAS CURIOUS
T0 UNDERSTAND THE EXTENT OF MICROPLASTIC TN THE WATER BODIES. THIS IS WHY T WANTED 10 DO A
PROJECT TO TEST THE PRESENCE OF MICROPLASTICS IN THE WATER BODIES IN CALGARY.

MY QUESTION 15: DO THE WATER BODIES IN CALGARY CONTAIN MICROPLASTIC, IF SO WHAT 15 THEIR
APPROXIMATE SLZE!



BACKGROUND RESEARCH & HYPOTHESTS




BACKGROUND RESEARCH

MICROPLASTICS ARE ANY FORM OF PLASTIC THAT ARE LESS THAN SMM.

THEY ARE CATEGORIZED INTO 2 PARTS: PRIMARY AND SECONDARY MICROPLASTICS
PRIMARY: MADE SPECTFICALLY TO BE MINTATURE, COSMETICS

SECONDARY: LARGER ITEMS DECOMPOSE TO MICROPLASTICS EX. WATER BOTTLE
MICROPLASTIC ENTER WATER BODIES - RAIN PUSHING ROAD AND TIRE PTECES

SOME SAY MICROPLASTICS HAVE NO EFFECT ON BODY

OTHERS SAY IT CAN CAUSE OXIDATIVE DAMAGE, DNA DAMAGE AND CANCER DEVELOPMENT
MICROPLASTICS - FOUND IN ANTARCTIC ICE




BACKGROUND RESEARCH

®  PAIGE JACKSON MADE AN EXPERIMENT SHOWCASING THAT: e

CALGARY'S SEWAGE CAN'T FILTER MICROPLASTICS
CAUSING THE BOW RIVER TO BE CONTAMINATED

®  NATALIE TUFENKJT (MCGILL UNIVERSITY) - TRYING T0 REMOVE MICROPLASTICS FROM WATER BO‘.DI‘EJSN |
SHE 1S ALSO RESEARCHING THE EFFECT OF MICROPLASTICS ON HUMAN BODY
®  UMPBACK WHALES - EAT 200,000 PTECES OF MICROPLASTICS
-WHEN ANTMALS REPRODUCE, BABIES HAVE CHANCE TO HAVE MICROPLASTIC
-VULNERABILITY TO TLLNESS



HYPOTHESIS

WHEN THE DIFFERENT WATER BODIES OF CALGARY ARE TESTED FOR
MICROPLASTICS, ALL WATER BODIES WILL HAVE MICROPLASTICS IN
THEM AND THE SIZE OF THE MICROPLASTICS WILL 8E COMPARABLE
[0'TWO MICRONS.



EAPERIMENTAL SET-UP



MATERTALS

PLASTEC WATER BOTTLE X4 (300ML)
MICROSCOPE

DROPPER

SLIDERS

COLLECTED SAMPLES

CONTROL - DISTILLED WATER

TSSUES

FILTER PAPER (2 MICRONS)
tUNNEL

BEAKER

PETRT DISH



PROCEDURE

COLLECT WATER SAMPLES FROM THE WATER BODIES

SET-UP THE MICROSCOPE

USING THE DROPPER, PUT 2 DROPS OF WATER ON A SLIDER

PUT THE SECOND SLIDER ON TOP OF THE WATER AND PLACE THE SLIDE ON THE MECHANTCAL STAGE AND FASTEN WITH THE
STAGE (LIPS

CHANGE THE MAGNTFICATION TO HAVE A XED MAGNIFICATION (WITH EYEPTECE MAGNIFIER)
MOVE THE SLIDE AROUND THE CENTER T0 GET THE DESIRED IMAGE IN VIEW

RECORD THE TMAGE

WIPE BOTH SLIDERS BEING USED FOR THE SAMPLE YOU ARE TESTING BEFORE THE NEXT ONE
REPEAT THE STEPS FROM THREE TO ETGHT FOR EACH SAMPLE

10, RECORD THE RESULTS

11, ORGANIZE THE RESULTING DATA TN A TABLE
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HILTRATION PROCEDURE

1 TAKE THE SAMPLE IN THE BEAKER

2 PLACETHE FUNNEL ON THE PLASTIC BOTILE.

3. FOLD THE FILTER PAPER INTO QUARTERS AND OPEN SLIGHTLY TO MAKE IT A CONE

k. PLACE THE CONE INSIDE THE FUNNEL

5. POUR THE SAMPLES ONTO THE FILTER PAPER AND MAKE SURE NOTTO OVERFLOW THE WATER
b. COLLECT THE FILTERED SAMPLE

J.TOLLOW THE SAME STEPS FROM THE LAST SLIDETO CHECK THE WATER FOR MICROPLASTLCS ON THE FILTER PAPER AND THE
FLLTERED WATER

b. REPEAT STEPS ONETO SEVEN FOR EACH SAMPLE



WHAT ARE WE LOOKING FORT

WHAT ARE WE LOOKING FOR TN THE WATER SAMPLES]

o (OLOURFUL OBJECTS
® PIECES OF THINGS LIKE STRING
®  SMALL CLEAR PARTICLES




UBSERVATIONS AND DATA ANALYSIS



CARBURN PARK




CARBURN PARK

TRIALS
fl

it

ft3

PRESENCE

|13}

OBSERVATION

-RED STRING

-THICK, SHORT PIECES OF
PLASTIC

-SMALL PLECES OF
PLASTIC

-] THIN FIBRES

-MICROBEAD
-THIN FIBRES




NGLEWOOD BIRD SANCTUARY




INGLEWOOD BIRD SANCTUARY -

TRIALS PRESENCE OBSERVATION

f It -MOSTLY CLeAR
-SMALL FIBRES

f] It -ReD STRING, FItE
-STRANGE PATIERN

s i -SMALL FIBRES
-THICK,

RUBBER-BAND-LTKE
PLASTIC



ONFLUENCE FARK




CONFLUENCE PARK

TRIALS
fl

ft/

ft3

PRESENCE

|13

OBSERVATION

-SMALL PLASTIC
PARTICLE
-ALMOST NOTHING

-LONG, RED, TANGLED
STRING
-MANY SMALL FIBRES

-MICROBEAD
-ALMOST NOTHING




DISTILLED WATER - CONTROL



DISTILLED WATER - CONTROL

TRIALS

PRESENCE

OBSERVATION

il

NO

CLEAR

it

NO

CLEAR

i3

NO

CLEAR




MICROPLASTIC ON FILTER PAPER




FILTRATION OF SAMPLES (FILTER PAPER)

SAMPLES PRESENCE OBSERVATIONS

INGLEWOOD BIRD \t§ -CURVY RED STRING
SANCTUARY (1) -THIN BLACK FIBRE
CARBURN PARK (2) \t§ -BLUE STRING

-RED STRING

-(DD- SHAPED PLASTIC

CONFLUENCE PARK (3) | YES -] BLACK STRINGS OF
PLASTIC




FILTRATION OF SAMPLES (WATER)

SAMPLES PRESENCE ~ OBSERVATIONS

CARBURN PARK#HL | YES -BLACK FIBRES,
TANGLED

CONFLUENCE PARK | YES -SMALL BLACK FIBRES

il

INGLEWOOD BIRD 13 -SMALL RED FIBRE

SANCTUARY 13 -BLACK FIBRE




DATA ANALYSTS



DATA ANALYSIS
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Presence of Microplastic

BEFORE FILTRATION

-

Con

fluence

il

Park Carburn Park  Inglewood Sanctuary  Distilled Water

B Trial 1

SAMPLES
Trial2 [ Trial 3



DATA ANALYSIS

AFTER FILTRATION
Presence Of Microplastic After Filtration
2 /
L
. J_-_-_
0
2

Confluence Park Carburn Park Inglewood Sanctuary
SAMPLES



RESULTS

THE RESULTS OF THIS EXPERIMENT SHOW THAT EACH WATER SAMPLE COLLECTED FROM DIFFERENT
LOCATIONS CONTAINED MICROPLASTICS. THE CONTROL, WHICH WAS DISTILLED WATER DID NOT HAVE
ANY CONTENT OF MICROPLASTIC. THE FILTRATION RESULTS SHOWED THAT SOME MICROPLASTICS
WERE GREATER THAN TWO MICRON BUT THE WATER STILL CONTAINED MICROPLASTICS SMALLER THAN

TWO MICRONS THAT ESCAPED THE FILTER PAPER.



[MPROVEMENTS AND FUTURE PURPOSES



REAL-LTFE APPLICATIONS

THE USE OF THIS PROTECT TN REAL LTFE CAN BE TO HELP TO PROTECT THE MARINE WILDLIFE. THE CITY
OF CALGARY CAN CONSIDER TF THEY NEED TO MAKE BYLAWS OR TAKE ACTION ABOUT THE PROBLEM OF
MICROPLASTICS TN CALGARY WATERS AND THEIR EFFECTS ON WILDLIFE.THIS PROJECT CAN RATSE
AWARENESS TO COMMUNITLES ABOUT THE MICROPLASTIC ISSUE AND HELP THEM TAKE ACTION .



FUTURE QUESTIONS

AFTER DOING THIS EXPERIMENT SOME QUESTIONS [ GOT WERE:

S TT POSSIBLE TO FILTER NANOPLASTICS, IF SO WHAT KIND OF MESH IS NEEDED?
DOES BLUE LAKE TN NEW JEALAND HAVE MICROPLASTICST (CLEANEST LAKE ON EARTH)
DOES HAVING MICROPLASTICS TN WATER CHANGE IT°S NUMBER ON THE PH SCALET



SOURCES OF ERROR

[N THIS EXPERIMENT, SOME SOURCES OF ERROR T DISCOVERED WERE THAT I COLLECTED THE SAMPLES
FROM THE BANKS OF THE FLOWING WATER. THERE COULD BE A POSSIBILITY OF AN ERROR AS THE
CONTENT OF MICROPLASTIC FLOWING IN THE CENTRE OF THE RIVER COULD BE LESS.



WAYS T0 IMPROVE THE PROJECT

WAYS T0 IMPROVE THE PROJECT:

-COLLECT MORE SAMPLES FROM LAKES (1 WASN T ABLE TO DUE TO THE WATER FREEZING)
-USE A DIFFERENT FILTRATION PROCESS (REVERSE 0SMOSIS/DISTILLATION)

-SEARCH FOR MORE TYPES OF MICROPLASTICS (FRAGMENTS/NURDLES)






