
 The results of the fieldwork relatively align with the hypothesis proposed. In general, ponds 
further from roadways showed higher concentration of pollution intolerant macroinvertebrates. 
This shows an inverse correlation between the distance of a pond from a road and the increased 
presence of pollution intolerant macroinvertebrates. While the increased number of these indicator 
species speak to the health of the pond, macroinvertebrates are not the only factor that determine 
the health of the pond. For this reason water quality tests were used to more accurately determine 
the health of these ponds.

The water tests further solidified the hypothesis and supported the findings indicated by the 
macroinvertebrate counts. In ponds that had more pollution tolerant macroinvertebrates, there 
tended to be lower levels of dissolved oxygen, which is another indicator of poor pond health. 
While this meant that the ponds with lower levels of dissolved oxygen where less healthy than the 
ones with more dissolved oxygen, the ponds had enough dissolved oxygen to be considered 
healthy. Ponds further from roads tended to have healthier pond ecosystems, with a diverse 
population of fish, birds, reptiles, and insects in and around the pond. This was yet another 
indicator that the further a pond is away from a road, the healthier it is.
  An unexpected result was the fact that there were higher CO2 levels in ponds that were further 
away from the road than ponds that were closer to the road. It would be expected that there would 
be more CO2 in ponds closer to roads due to runoff. However, there was still a relatively healthy 
amount of CO2 even in the ponds with the highest levels of concentration. One reason that there 
could be higher levels of CO2 in ponds that were farther from the road is the fact that there tended 
to be more life in these ponds, and where there is more life, there is more CO2 production.

A final test performed that provided few results was a hydrocarbon test. There were little to no 
hydrocarbons in all the ponds we studied. An explanation for this could be that hydrocarbons 
simply are not a large part of the runoff from roads, and are not a large pollutant near roadways or 
that the tests used were not sensitive enough to detect such small quantities of hydrocarbons.
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New York City has a lack of permeable surfaces capable of 
collecting and soaking up rainwater. This causes a large volume of 
runoff to collect pollutants like gasoline, oil and pesticides from 
buildings, sidewalks, and streets and carry them to lower lying areas 
like rivers, sewers, and ponds where they accumulate.1 Pollutants like 
nitrates and phosphates can cause the excessive growth of plants on 
the surface of the water which can suffocate the organisms living 
under the surface.2 Hydrocarbons from oil and gasolene are ingestible 
by organisms and cause detrimental health effects. 
Macroinvertebrates, the nymph stage of many insects, live in the 
sediment of freshwater ponds and can be bioindicators of water 
quality.3 Assessing abundance of macroinvertebrate species and 
evaluating water quality through field testing in ponds in Prospect 
Park and Green-Wood Cemetery close to major roadways can offer 
insight into some of the many impacts urbanization and human 
activity have on the ponds in the city.

● Five ponds chosen in Prospect Park and Green-Wood Cemetery with varying 
distances from major roadways

● Three replicates chosen within each pond to sample water and dipnet
● Dipnetting occured for 25 minutes at each replicate searching for 

macroinvertebrates in the sediment of the pond
● The macroinvertebrates were identified and categorized into one of four groups: 

Very Intolerant, Moderately Intolerant, Fairly Tolerant, and Very Tolerant of 
pollution 

● The water samples were taken back to the lab where pH, dissolved oxygen, 
carbon dioxide, nitrate, total dissolved solids, and phosphate tests were 
performed

● The results of the tests were compared to determine the health of the pond, 
along with the presence of certain macroinvertebrates

Research Question: Does proximity to roadways and elevation affect water 
quality in urban ponds?

Hypothesis: Bodies of water that are near roadways and are at a lower 
elevation have more pollution than bodies of water further from roadways 
and higher in elevation.

Urban ponds are important environments for many of NYC’s aquatics plants and animals who 
inhabit them. They are great indicators of the health of our waterways and this research project 
will be a contributor for communicating and educating the public about Urban ecology and raising 
awareness for the issues that many urban ponds face. Our hope is that our findings will be a spark, 
igniting future and more extensive research on urban pond ecology. The effects that roads have on 
ponds are yet to be fully determined given the numerous variables contributing to roadway runoff.

To improve the accuracy of the results the data should be used to calculate the National 
Science Foundations Water Quality Index (WQI) which is a national weighted standard for 
comparing the quality of water among different areas. Another way we could advance this 
research is to further study the macroinvertebrates and find out why, besides pollution tolerance, 
the species are in the abundances in which they were found. Life cycles and population dynamics 
could play roles in what species are found in certain habitats.
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Fig 2: Comparison of Dissolved Oxygen (DO) and Carbon Dioxide (CO2) as distance of pond to roadway increases from Dell Water to Dog Beach


