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-
M

icroplastics are a m
ajor threat to alm

ost all living organism
s, 

how
ever this threat is m

uch stronger in m
arine ecosystem

s
-

T
his threat becom

es even greater in urban locations, like 
storm

w
ater retention ponds and busy w

aterw
ays, w

here 
pollution is m

ore com
m

on
-

T
he various health issues m

icroplastics can cause organism
s that 

ingest these particles eventually leads to their death
-

T
he purpose of this study is to determ

ine how
 location affects the 

concentration of m
icroplastics in w

ater. 
-

T
hree locations w

ere chosen in F
arm

ville, tw
o on L

ongw
ood 

U
niversity property, and another an off site

location off of
3rd 

St. in tow
n.  

-
T

hese three ponds are to be com
pared to the Jam

es R
iver, w

ater 
sam

ple w
as taken from

 an area near R
ichm

ond, V
A

, a m
ore 

populous area than farm
ville

-
Sam

ples w
ere taken once a w

eek every friday for 5 w
eeks

-
It w

as hypothesized that the busier the urban area is, then the 
higher the concentration of m

icroplastics in the w
ater w

ill be

Introduction

M
aterials

A
t the end of the data collection period, all sam

ples w
ere analyzed 

at the sam
e tim

e.  E
ach sam

ple w
as put through the different 

gradient sieves beginning w
ith the largest and m

oving to the m
iddle 

sized one.

P
articles collected w

ere scraped into prew
eighed and labeled  

beakers boiling off any excess w
ater as needed, and then rew

eighed 
to determ

ine the m
ass of the total solids collected to the nearest 0.1 

m
g.  

W
et peroxidation w

as done by adding 20m
l of the ferrous solution 

to each beaker of solids, as w
ell as 20 m

L
 of the 30%

 hydrogen 
peroxide,  this chem

ical reaction w
hen heated to 75 degrees C

elcius 
rem

oves organic m
aterials that m

ay be present.  Salt is added to 
increase the density of the solution, it is then heated until the salt 
dissolves.  

T
he w

et peroxide solution w
as left to settle for another 24 hours to 

help the densities separate.  T
he m

ixtures w
ere put through their 

individual custom
 sieves allow

ing particles to gather in each of them
 

and dry overnight, 

R
em

aining solids w
ere inspected under the m

icroscope to separate 
and confirm

 m
icroplastics left behind after the chem

ical reaction.  
these particles then w

ere placed in prew
eighed vials and rew

eighed 
to the nearest 0.1m

g to determ
ine the total m

ass of the m
icroplastics 

collected from
 each sam

ple .

T
he concentration w

as then calculated
and the data w

as statistically 
analyzed using R

Studio. 

M
ethods

O
nce the m

ass of the m
icroplastics w

as determ
ined from

 the 
sam

ples, the concentrations of each w
ere then calculated and put 

through various statistical tests.  .  

A
s show

n below
 in the boxplot of M

icroplastic C
oncentrations by 

L
ocation, the Jam

es R
iver sam

ple had the highest concentration of 
m

icroplastics.  T
he local F

arm
ville ponds that w

ere tested have 
low

er, yet sim
ilar concentrations.

T
o further analyze the results an A

N
O

V
A

 and T
ukey K

ram
er H

SD
 

post hoc analysis w
ere run.  

-
T

he results of the A
N

O
V

A
 produced a p-value of 0.0000192

-
T

he T
ukey K

ram
er H

SD
 post hoc analysis produced confidence 

intervals com
paring the m

ean concentrations of each location to 
one another as show

n in the figure below
.

-
T

he post hoc analysis also produced p-values for each location, 
determ

ining the significances of the m
ean differences.

Results
Discussion

A
fter the concentrations of m

icroplastics in each sam
ple w

as calculated, a 
Shapiro-W

ilk test for norm
ality w

as conducted on each of the locations.
-

For O
n-C

am
pus, O

ff-C
am

pus, and Lancer Park all locations produced 
p-values larger than .05

-
This m

eans that the concentrations of m
icroplastics for these locations 

are norm
ally distributed 

-
The Jam

es R
iver sam

ple how
ever, because there w

as only one sam
ple 

to test, norm
ally cannot be assum

ed

Since all but one sam
ple w

as norm
ally distributed, A

N
O

V
A

 w
as run:

-
Produced a p-value of 0.0000192 w

hich is less than the significant 
value of .05

-
B

ecause the produced p-value is less than .05, this test provides 
sufficient evidence that at least one of the concentration m

eans is 
different from

 the others

In order to determ
ine w

hich m
eans w

ere different and by how
 m

uch, a 
Tukey K

ram
er H

SD
 post hoc analysis w

as run 
-

A
s show

n in the figure below
, the greatest differences in m

ean 
concentration are those com

pared to the Jam
es R

iver
-

This test produced large p-values for the Farm
ville local com

parisons 
and sm

all p-values for those com
pared to the Jam

es R
iver

-
These results determ

ine that the differences betw
een the m

ean 
concentrations of the Farm

ville local ponds are insignificant
-

This test provides sufficient evidence that the Jam
es R

iver has 
significantly different m

icroplastic concentrations than the Farm
ville 

ponds.  

Conclusion
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T
he m

aterials required for the sam
pling and experim

entation are as 
follow

s: 
-

15 L
arge bottles (at least 1L

) to collect and store sam
ples in

-
T

hree sieves of different gradients, 5m
m

 one for rem
oving large 

item
s, branches, leaves, etc.  A

 1m
m

 sieve to rem
ove sm

aller 
particles that are too big to be m

icroplastics and 
-

15 custom
-m

ade .25m
m

 gradient sieves to separate m
icroplastics 

from
 each sam

ple separately.
-

15 500m
L

 beakers 
-

30%
 H

ydrogen P
eroxide

-
.05 M

 F
e(II) solution that consisted of 7.5 g of F

eSO
4

7H
20, F

W
 

=
 278.02g/m

ol, to 500m
L

of w
ater and 3m

L
 of concentrated 

sulfuric acid
-

Sodium
 C

hloride (table salt) 
-

W
atchglass 

-
M

etal spatulas
-

D
isposable 3m

L
 droppers

-
Stir bar

-
T

herm
om

eter
-

F
orceps/T

w
eezers

-
15 glass vials

-
D

istilled w
ater

-
H

ot plate
-

A
nalytical balance

-
D

issecting m
icroscope w

ith 40x m
agnification
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M
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M
icroplastics in Storm

w
ater Ponds

D
ue to our results and their interpretations our hypothesis 

w
as  supported.

O
ur results show

ed that the Jam
es R

iver contained higher 
concentrations of m

icroplastics than the retention ponds in 
F

arm
ville.

T
his w

as expected because the R
ichm

ond area is m
uch m

ore 
urban than F

arm
ville w

ith m
ore built environm

ents.

A
lthough, the study should be repeated w

ith m
ore sam

ples 
and locations in order to further explore the hypothesis,  his 
study produced the results that w

ere expected. 

M
icroplastics are a recurring problem

 thats going to need a 
lot of effort to help clean our w

aterw
ays of them

.  C
ontinued 

studies on m
icroplastics in w

aterw
ays should be done in 

order to learn everything possible that can be done to protect 
m

arine environm
ents.
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