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Hudson River pollutants 
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Presentation Notes
Unfortunately, the Hudson River has faced a lot of pollution in the past years
Although there have been many cleaning efforts, pollutants of concern persist in the Hudson, two of which are coliform bacteria and microplastics, which I will be focusing on in my research
Coliform bacteria are fecal indicating bacteria, and therefore, are an indicator of poor water quality
One example of coliform bacteria that we are all familiar with is Escherichia coli, also known as E. coli
E. coli is a species of bacteria that is found in the guts of healthy humans and mammals
However, E. coli can cause potentially fatal illnesses
E. coli and other types of coliform bacteria are major pollutants of the lower Hudson
Another pollutant, one that has been more recently researched, is microplastics, which were found to pollute Hudson River tributaries 
We know that both coliform bacteria (like E. coli) and microplastics are polluting the Hudson River
However their interactions have not been studied



Microplastics and coliform bacteria 

Research Question: Can E. coli or coliform bacteria colonize 
microplastics in the Hudson River? 

Hypothesis: If microplastics are incubated in Hudson River 
water containing E. coli and coliform bacteria, then the E. coli 
and coliform bacteria will colonize the microplastics. 
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Presentation Notes
In my research, to address this gap in knowledge, I asked, “Can E. coli or coliform bacteria colonize (meaning ‘attach to’) microplastics in the Hudson River?”
I hypothesized that if microplastics were placed in Hudson River water samples that were confirmed to contain E. coli and coliform bacteria, then the E. coli and coliform bacteria will colonize the microplastics



Effect of incubation time 

Research Question: Does incubation time affect the number 
of E. coli or coliform bacteria colonizing microplastics? 

Hypothesis: If microplastics are incubated in Hudson River 
water containing E. coli and coliform bacteria for two weeks, 
more colonies will appear than what appeared at one week. 

1 week  VS.  2 weeks 
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Presenter
Presentation Notes
My second question was, “ Does the period of time the microplastics were in the Hudson River water sample affect the number of E. coli or coliform bacteria colonies on the microplastics?”
I hypothesized that if the microplastics were in the water sample for two weeks, then they would be colonized by more E. coli and coliform bacteria than if they were in the water sample for one week 



Sample collection 

Van der Donck Park, Saw Mill River 
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Presenter
Presentation Notes
Before I began my experiment, I had to find a location in the Hudson River that was reported to contain E. coli and other coliform bacteria
Riverkeeper, a Hudson River conservation organization, does bacteria monitoring in the Hudson
Based off of their map, I found a location in Yonkers, Van der Donck Park, which flows into the Hudson River, and has high levels of Enterococcus, another gut bacteria associated with E. coli
I collected the sample in the park and brought it back to the TESA lab



Water testing 

= E. coli colonies (Dark blue/ purple) 

= Other fecal coliforms (pink/ red) 

= Teal/ green 
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Presentation Notes
To test if the water contained E. coli or other coliform bacteria, I performed a Coliscan Easygel test
In this test, you mix a water sample with the Coliscan gel and allow it to incubate in a petri dish for 48 hours
After this time, based on the different colored dots that appear in the sample, you can determine which bacteria are present
This is an image of one of the water tests I performed
In blue, I have highlighted some of the E. coli colonies I found
In red, some coliform bacteria
And in green, unidentified bacteria



Sample set-up 

All microplastics, jars, and equipment were sterilized before use 

Negative Control: Sterilized 
water with microplastics 

Experimental: Hudson water 
with microplastics 

(1 Week) 

(2 Weeks) 

(1 Week) 

(2 Weeks) 
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Presentation Notes
Once I determined that my water sample contained E. coli and coliform bacteria, I began to set up my samples
I had to sterilize all of the equipment I used to ensure that no outside bacteria could alter my samples
In my negative control, the group that I did not want to see any bacteria appear in, I placed sterilized microplastics in sterilized water
This group was essentially a check to make sure that none of my samples had any bacterial contamination
In my experimental group, I placed sterilized microplastics in the Hudson River water sample that contained E. coli and coliform bacteria
I split the control and experimental groups into two more groups: One that I would test for bacteria after 1 week, and one that I would test for bacteria after 2 weeks



Microplastics testing 

Negative Control Experimental 
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Presenter
Presentation Notes
Due to time limitations, I have only tested my groups after one week (I will obtain the two week results and compare the weeks to each other after TESA is over)
After one week, I randomly selected 3 microplastics from each jar, shook the particles in sterilized water for one minute (to break up any attached bacteria)
I poured the microplastics, the sterilized water I shook them in, and the gel into the petri dishes
In my one week negative control, I did not find any bacteria, which means that I did not have any sample contamination 
In my experimental group, I have highlighted the bacterial colonies that I identified
I found that coliform bacteria colonized the microplastics after one week, meaning that fecal indicating bacteria are able to attach to microplastics in the Hudson River
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Presenter
Presentation Notes
This graph demonstrates the bacteria I found on my control and experimental microplastics after one week
There was no e coli on either my control or experimental after one week
There was coliform bacteria on my experimental microplastics after one week, but again, no bacteria on my negative control
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Figure 2. Average E. coli and Coliform Concentrations in Hudson Sample 
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Presenter
Presentation Notes
This graph compares the bacterial levels in the Hudson River water sample and on the microplastics incubated in the Hudson River water sample
Clearly, the E. coli levels in the Hudson were dwarfed by the Coliform levels, although both were high for their environments
In other words, the levels of E. coli are lower in the Hudson than levels of coliform bacteria overall
The microplastics incubated in the Hudson River water, which are in orange, had proportionately lower levels of coliform than the Hudson
Due to this difference, it makes sense that I didn’t find e coli on my microplastic samples after one week, as the levels of e coli in the Hudson are already much lower




Pollution and health concerns 
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Presenter
Presentation Notes
Based on my research thus far, I have found support for my hypothesis that coliform bacteria colonize microplastics in the Hudson River
These findings have major implications for us, as we li



Future research 

• Continue research at TESA 
• E. coli and coliform bacteria colonization on 

microplastics 
• Effect of incubation time on E. coli and coliform 

bacteria colonies on microplastics 
• Transport of microplastics and coliform bacteria in the 

Hudson River 
• Efficacy of microplastic removal methods from the Hudson 
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