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Introduction Methodology =Mahalanobis Entero Count Distances
Oysters were once as ubiquitous to the Hudson River, as pigeons » Data was complied from various government agencies, including
are to the New York City sky. Oyster reefs once covered upwards Hudson River Environmental Conditions Observing System L
of 200,000 acres of Hudson River basin, constituting nearly half of (HRECOS), along with databases complied by citizen scientists, — wimw e
the world’s total oyster population [1]. However, by the early 20th most notably the Riverkeeper’'s Enterococcus count data. = Lawer Manbattan-Brookiyn
century there were no oysters left in the river, the culprits being “Enterococcus is an EPA-approved fecal contamination indicator, g‘o’n”“ I
overharvesting and severely polluted waters [1]. The oysters were a marker of combined sewage overflow” [4] ®Upper Monisation | | E ] ] | I ]
not only a reliable food source for the city, but also a natural » Using MatLab, a Mahalanobis function was created which would = Yonkars : : : . :
filtration system for the river an coastal protection for the shore. compute Mahalanobis squared distances (MD) for data matrices "R =
T County Boundaries = ST IETYT representing different subdivisions of the Hudson River against a ~
B reshwater Wetlands A L B “healthy” region dataset =
Bdpwstionds e G > The “healthy” region was determined to be the area of the SR B s B oG B em wm B e
| [y 3 £ ) Hudson River around the Tappan Zee Bridge construction site, .
e ey J\ genoeh | Lo b within the years 2012-2013, where a self sustaining oyster reef COIlCluSlOIlS

National Wetlands Inventory
S

of 200,000 was found, and later relocated in mid 2013 [6]

Oyster restoration projects provide a vision of a more sustainable

B Frestnter - Foremied/Shrub S Ofivr F roatwater
i et oee Trecibrt. Eorsic o pianciod ObSQI‘V atio ns and healthy Hudson Valley. Yet, for these projects to ultimately be
Sewncs Trentingnt Mants TR successful more research should be done on where the reefs and
h gefrealment Plans = Mahalanobis HRECOS W Quality Data Di
bt - lahalanobis UG ater Qualit: ata Distances . .
#® combined Sewer Outtals 3 ! The main goal of cages should be placed. The estuary is a highly complex system
xC Hurricane Evacuation Zanes " Mahalanobis and statistical analysis can give insight without having to spend
B 2o Zore 5 analysis is to resources testing sites that are still too heavily polluted or are
. 2 observe a clear simply not right for oyster growth. Further investigation should be

done on the hazardous waste that is released into the river. It
would also be interesting to compare the Hudson Estuary to the
Long Island Sound and Jamaica Bay waterways.
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separation between
groups. The graph
on the left compares
the variables of
dissolved oxygen (a
marker of algae that
feeds on bacteria),
pollution from the Indian Point Energy Cetdemersalinityhemtds
acidity of samples. There is a clear septhwatinainof groups,

however the Pier 26, Pier 84, and Castle Point monitoring

stations are within 1-2 miles of one another. The estuary is a

very complex system and these results put that on display. The

next graph compares the Entero Count MDs for grouped stations

along the Hudson River. Clear separation between groups is not

apparent, although the Lower Manhattan-Brooklyn, Upper

Manhattan, and Mid Manhattan groups had the fewest extreme

Entero count spikes. Entero count and CSOs are highly

dependent on weather and more needs to be done on reducing

these spikes in sewage contamination of

Figure 1:[2] The locations of the estuary’s main pollutants
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The potential benefits in the bivalves’ return has led policy makers,
researchers, restaurants, schools, and citizen scientists to
collaborate and partner with organizations like The Billion Oyster
Project and The Hudson River Foundation in an effort to restore
the oysters. Yet, in its current state, the Hudson River is still
nowhere near an ideal habitat. This study seeks to investigate the
effects of the Hudson River's major pollutants [3]: Combined
Sewage Overflows (CSO), the Indian Point Energy Center,
coastally located hazardous waste facilities, stormwater runoff,
etc. on water quality and how they may affect growing oysters.
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