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The Secondary School Field Research Program (SSFRP) has spent the last 15 years since its 
creation studying the Piermont Marsh located on the west bank of the Hudson River. For the 
purposes of the hydrology team, we collected data from 6 different areas, Central Park, RiverSide 
Park, Inwood Hill Park, Dyckman Park, Prospect Park, as well as samples from each of the team 
members homes from the different boroughs. With the ever-present thought of the Hudson River 
being polluted, we decided to track the water that comes from the Combined Sewer Outflows 
(CSO’s) at each of the locations. We did so by collecting data on nitrate, phosphate, conductivity, 
and pH, were all done in the field by testing kits. This study shows the significance of clean water 
within our cities, whether that be our parks or our homes, and how an undisturbed flow of those 
water systems is crucial to for this. 

Introduction

Methods/Materials
Each week we set out to a new park or waterway within the city. So, collecting data varied each time. For the 

most part, once we got to the parks and found an accessible entry into the water way, we began to take tests using 
the various testing kit. To test for phosphate, we used a CHEMets Ortho-phosphate Visual Kit (figure a). For testing 
Nitrate by using the HORIBA LAQUAtwin NO3-11 Compact Nitrate Ion Meter. (figure b). For testing pH, we used 
another sensor, AquaPhoenix Pocket Pro+ pH Tester, (fig c). Conductivity was measured by using conductivity 
meter, 836-1 Digital Conductivity TDS Meter (fig d). 
Further calculations were done to convert conductivity to salinity, as well as separating fresh water from salt water. 
Firstly, using a conversion data sheet created by James Douglass, we input the temperature as well as the 
conductivity, and it gave us the calculated salinity in ppm. Then for the water type distinction, we separated the salt 
water and fresh water into two categories. Fresh Water Fraction (R), and the Atlantic Fraction (F) and used 1=A+R. 
Then for Salinity S we used the constant for salinity of the Northern Atlantic near New York, 35ppt, and used the 
equation S=(A*35)/1 or  A=S/35. This would give the percent of Atlantic Water, then what was left over would be 
the percent of FreshWater.

A.) B.)

C.) D.)

We collected various amounts of water for our sampling including rain, tap/fountain, pond, and river. Our pH values seemed to vary the 
most no matter which location we were sampling from. The largest average being around 11, taken from Prospect Park. The lowest taken from 
tap water in the Bronx, at 6.1, but for the most part the pH levels exceeded 7. For Salinity the largest variations were the places near or direct 
access to the ocean, that being RiverSide Park where the saltwater fraction took up about 22% of the water. And the lowest again being found 
from a home sample, but this time being in Brooklyn at about .11%. It is to be noted that salt water never exceeded our freshwater percentages. 
Nitrate had small variation through the samples, it was either closer to the highest amount, which was 4700 ppt in Inwood Hill Park, or closer to 
the lowest amount which was 99 ppt in the Central Park ponds. For our nitrate samples, once the solution was fully incorporated, we combined 
we held it against the comparator and came to a group consensus of what we think the value was to avoid bias. Many of the samples ranged from 
about .2 to 1 ppm, although there was a considerable amount of ranging from 2.1 to 3.5. Fig. 2 is showing the relation between phosphate levels 
(red) and the nitrate (blue). Fig. 3 is showing the relation of freshwater fraction (red) and saltwater fraction (blue)

Results

For the house waters as well as the fountain waters taken at the parks, we can see relatively normal numbers for all except the phosphate. With the 
highest being 3.5 ppm which was found in the river samples at Dyckman Park, the others being .3 ppm and 2.5 ppm. The first was taken farthest to the 
CSO and the rest gradually got closer. We can compare this to the Riverside Park which saw numbers of .2 ppm, .3 ppm, .8ppm, 1 ppm. The testing sites 
can be seen in figure 2 and 3. In figure 4 we can see that the CSO is located within a canal, not allowing for much exchange of water that the system would 
need to fully flush out the sewage coming from the CSO. The opposite can be seen At Riverside Park in figure 5, where the CSO releases directly into the 
Hudson River, which would explain why even when we were directly above the CSO our readings didn’t differ much from the others that were farther 
away from the site. 

This can cause problems for the community surrounding Dyckman Park, even though no one is swimming in this water, an abundance of sewage in 
the nearby water can cause serious health risks in the future. Phosphate and Nitrate were used as indicators in the study of the water quality, however 
depending on the water, it could tell us different things. High phosphate levels were seen within the tap/fountain samples taken from the homes of the 
different boroughs, this is because extra phosphate is added to pipeline, and when mixed with lead, it allows for a coating in the pipeline to combat any 
eroding that might happen from the inside out. Another example would be when we found high levels within the Central Park (CP) sites. These were all 
closed bodies of water, meaning there was no way for sewage water to come in. Upon further investigation, we can see in figure 3 that it was either high in 
phosphate or high in nitrate but not both. These samples were taken in the beginning of summer, and during this time is when plants start come into their 
full selves especially in aquatic environments. High levels of either phosphate or nitrate within shallow ponds, like the ones inside Central Park, creates an 
excess amount of nutrients for the algal blooms to use and then causes a mass reproduction. The extra phosphate and nitrate within parks usually come as 
runoff fertilizers, from the various fields also within the park. The massive algal blooms usually lead to less oxygen and sunlight being let into the water 
and reaching the bottom, so it is harder for other organisms to prosper when this happens.

More fresh water would have been fairly ‘newer water’ meaning it had recently rained or this area doesn’t get much mixing with other waters such as 
the river or ocean. As stated, we were not able to get this data, so we only used salinity to see how much ocean water, or Atlantic fraction there is within a 
sample. Although it isn’t an exact measurement, this was still able to show us how much certain areas along the coast of New York city interacted with the 
other bodies of water and how this can affect CSO water in the nearby areas.

Discussion
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