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The 23 mile Bronx River, New York City’s only freshwater river, begins in
Valhalla and flows into the East River1. Despite being a freshwater source, the
quality has significantly decreased due to effects of urbanization such as roadways
due to urban runoff, pollution, and litter 2. With the Bronx being so highly
urbanized, it is difficult to keep water quality in accordance with government
standards due to the abundance of waste and pollution.
The Bronx River, specifically in the Bronx Zoo, has segments with varying
distances to points of pollution and major roadways. Due to the differences in these
diverse areas, the water quality also varies along the river. There are many
indicators used to determine water quality. Our project focuses on comparing the
water quality of different areas along the Bronx River through abiotic as well as
biotic indicators in relation to distance to major roadways. The abiotic factors we
looked at included DO, conductivity, salinity and temperature, while the biotic
factors included macroinvertebrates and fecal coliform. Our study aims to provide a
multivariate comparison along different sites along the Bronx River in order to track
changes in water quality due to urbanization as there have been no previous studies
that have looked at these specific sites.

Figure 2 : Mean Dissolved Oxygen(mg/L) comparison per site. p=.979

Figure 3: Mean Conductivity(mS/cm) comparison per site. p=.242

Figure 4: Mean temperature( °C) comparison per sites. p= .05

Figure 5: Mean salinity(mg/L) comparison per site. p= .463

RESEARCH QUESTIONS
How does water quality differ along different points of the Bronx River, specifically upstream to
downstream sites?
Water quality at downstream sites will increase compared to upstream sites, such as higher DO, lower
conductivity, lower salinity, and increased biodiversity.
How does water quality differ between the coastal and middle region of a site?
There would be lower quality water along the coastal region compared to the middle region.
How does presence of E. coli relate to macroinvertebrate diversity?
Higher macroinvertebrate diversity will lead to an absence of E. coli.
How does the distance from major roadways effect water quality?
The closer our site was to a roadway, the poorer the water quality.

METHODS
We studied five sites along the Bronx River: Mitsubishi Riverwalk, Twin Dams, Bronxdale, Bronx
Lake, West Farm Rapids. Mitsubishi being our most upstream site and West Farm Rapids being our
most downstream site.
Figure 1: Students
Macroinvertebrates:
Kick Sampling: We kicked mud and dirt with the
flow of the current for one minute to catch the
substrate and macroinvertebrates into the net. The
net was then emptied into a tray and sorted through
to identify organisms.

utilizing rock
scrubbing at West
Farm Rapids.

Figure 6: Students happily smiled
after conquering the mud at the
Bronx Lake site.

Figure 8: The macroinvertebrates found in
one of our work sites.

Upstream vs Downstream: We hypothesized that specific indicators of water
quality would increase at our downstream sites, such as higher DO, lower
conductivity, lower salinity, and increased biodiversity. This was hypothesized
because past research has shown that downstream river areas suffer from less
pollution due to dilution and diffusion when compared to upstream sites where
there’s an impacted source3. At our most downstream stream, we found the largest
proportion of macroinvertebrates to be pollution sensitive (see Figure 7). However,
temperature (p = 0) and E. coli (p = .004) were the only two water quality factors
that were significant when comparing upstream and downstream sites. Salinity,
conductivity, DO, and Shannon Index were not significant, therefore, our hypothesis
was partially supported.
Coast vs Middle: We hypothesized that there would be lower quality water along
the coastal region compared to the middle region because it was observed that
several animals used the coastal water as feeding and deposition areas. Conductivity
was the only factor found significant between coast and middle (p=.035). The rest of
our factors being DO, salinity, temperature, and Shannon Index were all found to be
insignificant. Due to this, our data did not support our hypothesis.
E. coli and Macroinvertebrates: We hypothesized that the presence of E. coli, or
any bacteria strain, could relate to a lack of macroinvertebrate diversity. Many
different bacteria strains can colonize stream macroinvertebrates, which can
adversely affect macroinvertebrate diversity 5. The Shannon Index is used to show
species diversity. When running a significance test between the absence/presence of
E. coli and the Shannon Index, we found our p value to be 0.01, thus showing
significance. Our data supports our hypothesis being that higher macroinvertebrate
diversity correlates with an absence of E. coli (see Figure 9).
Distance from Roadways: We had hypothesized that as distance from major
roadways increased, there would be a positive correlation between water quality
because anthropogenic factors such as roadways can adversely affect water quality 2.
However, when running a significance test between Dissolved Oxygen and distance
from major roadways, the p value (.718) indicated little to no significance (see
Figure 10). Therefore, the data did not support our hypothesis.
Future Directions: Future research could possibly investigate the source of the
pollutants (E. coli, salinity etc.) in order to determine the best conservation methods.
The source of the E. coli can be traced using genomic DNA extraction via gel
electrophoresis6 in order to better manage the source.

Figure 7: Representation of pollution sensitivity of macroinvertebrates
found per site.
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