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Abstract  Newtown Creek is a 3.5 mile river which empties into the East River in New York, United States. The river runs 
the boundary between the Queens and Brooklyn Burroughs. A thriving sight of industry, this river has been the location of 
much pollution for over a century. Battered by oil spills and oil seepage, raw sewage, trash carried by rain water, cement, 
animal fat, and a 15 meter sludge on the bottom of the riverbed, Newtown Creek is one of the most polluted waterways in the 
United States. In this article, data for nitrate, phosphate, lead, copper, dissolved iron, and chromate were collected over 6 
months. Levels of lead were 10 times higher than the drinking water limit, and then diminished greatly over the 6 months. 
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1. Introduction 
With an extensive history of pollution, Newtown Creek 

has been the site of multiple oil refineries for over a century. 
Early articles describing the creek, include the explicit 
depictions of the pungent odor of oil [1]. The amount of oil 
estimated to have been leaked into the creek is between 
17-30 million gallons [64-114 million liters], which is twice 
the amount of oil spilt by the infamous Exxon Valdez [2]. 
Dumping of cement and animal fat occurred as well. In fact 
the bottom of the creek is coated in 15 feet of sludge, which 
has been nicknamed “black mayonnaise” [3]. Since 1866, 
New York City has also contaminated the creek when 
combined sewer overflows carry raw sewage and garbage 
into the waterway [4].  

In September, 2010 Newtown Creek was designated as a 
Region 2 superfund site by the Environmental Protection 
Agency (EPA). A superfund site is designated as a 
hazardous waste area, which the EPA will oversee the 
remediation. Either the polluting parties pay for the 
clean-up, or the government pays. In the case of Newtown 
Creek several oil companies are being held responsible for a 
portion of the payment [4, 5]. Since the superfund site 
designation, the EPA has been characterizing the toxins 
present in the river. The toxins included polychlorinated 
biphenyls (PCBs), volatile organic compounds (VOCs), 
pesticides, and heavy metals [4].  

Our team investigated the presence of nitrate, phosphate, 
lead, copper, dissolved iron, and chromate in Newtown 
Creek over 6 months, from August to January of 2014-2015. 
Our aim was to quantify these pollutants and compare them 
to the accepted levels. Samples were taken from Whale  
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creek, which is part of Newtown Creek (Figure 1). The 
Newtown Creek Wastewater plant, Allocco Recycling 
Corporation, and Sims Metal Management are in this 
immediate area. 

 
Figure 1.  Map of Newtown Creek and Whale Creek 

We investigated these toxins for several different reasons. 
High lead levels lead to developmental delays in children. 
In adults, lead contributes to kidney damage and high blood 
pressure. Copper can lead to liver or kidney damage and 
chromate can lead to allergic dermatitis. Nitrate contributes 
to blue baby syndrome in infants [6]. High dissolved iron 
levels have been found to be damaging to aquatic life [7]. 
High phosphate levels encourage algae growth, which is 
damaging to aquatic life. [8] In Newtown Creek, some fish, 
such as striped bass, American eel, and blue fish are present 
and unfortunately fished. Blue crabs are caught for 
recreation, much to the surmise of the EPA. The EPA is 
planning on testing the tissues of blue crab and striped bass 
for toxins in Phase 2 of the remedial investigation. People 
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have also been observed swimming in the creek with direct 
exposure to the water. There are only three public access 
points to the creek, but exposure to the water and sediment 
is of concern to the EPA [9]. 

 

Figure 2.  Nitrate Levels 

 

Figure 3.  Copper Levels 

 

Figure 4.  Iron Levels 

 

Figure 5.  Chromate Levels 

 

Figure 6.  Phosphate Levels 

 

Figure 7.  Lead Levels 

Table 1.  Toxin Levels in Newtown Creek in ppm 

Toxin 25-Jul 1-Aug 15-Aug 22-Aug 29-Aug 2-Sep 7-Oct 25-Oct 22-Nov 23-Jan 

Nitrate 3.89 4.99 3.67 3.88 4.49 5.46 10.05 9.18 9.13 8.87 

Phosphate 0.45 0.48 0.53 0.77 0.47 0.43 0.6 0.45 0.35 0.17 

Chromate 0.03 0.05 0 0.13 0.07 0.1 0.13 0.06 0.47 0.14 

Iron 0.51 0.05 0 0.13 0 0 0 0 2.36 0 

Copper 0 0.09 0.03 0.03 0 0 0.49 0.14 0.21 0.76 

Lead - 0.16 0.27 0.158 0.176 0.121 0.123 0.093 0.027 0.039 

Temperature 82 ºF 84 ºF 62 ºF 76 ºF 76 ºF 90 ºF 60 ºF 66 ºF 43 ºF 40 ºF 
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2. Materials and Methods 
For this investigation, three 1L water samples from Whale 

Creek, which is part of Newtown Creek, by the Newtown 
Creek Nature Walk were collected and analysed the same 
day, except for the January 23 sample (3 days later).  

The samples were tested for phosphate, nitrate, dissolved 
iron, chromate, and copper using the CHEMetrics 
instrumental kits and the CHEMetrics V-2000 Multi-Analyte 
Photometer. Lead was determined with the Lead TNTplus 
kit offered by HACH. The samples underwent a predigestion 
with the Metals Prep Set TNTplus kit. Samples were 
analysed using the UV-spectrophotometer, DR5000 by 
HACH. 

3. Results and Discussion 
The U.S. EPA Maximum Contaminant Level (MCL) for 

drinking water for nitrate (NO3
-) is 10 ppm [6]. The levels 

recorded from August to January were either below or about 
10 ppm (Figure 2). High levels of nitrate consumed can lead 
to difficulties absorbing oxygen into the blood, and high 
levels of nitrate in a river can lead to large algae growth. 

The U.S. EPA MCL for drinking water for copper is 1.3 
ppm [6]. Copper was well below the limit (Figure 3).  

British Columbia published a report for the protection of 
aquatic life that concluded that the maximum level for 
dissolved iron was 0.35 ppm [7]. In July (0.51 ppm) and 
November (2.36 ppm), the levels were above this threshold 
(Figure 4). The rest of the time, the levels were below. 

The U.S. EPA MCL for drinking water for total 
Chromium is 0.1 ppm [6]. In late summer, August 22, and 
early fall, Oct. 7, the chromate (CrO4

2-) level (not total 
chromium) was slightly above at 0.13 ppm. In November, 
the level dramatically increased to 0.47 ppm. Iron also 
dramatically increased in November (Figure 5).  

One source said that the EPA set the limit for rivers not 
flowing into a reservoir or lake to be 0.1 ppm phosphate [8]. 
This was in order to limit algae blooms. Unfortunately, our 
results found the phosphate levels to be much higher from 
0.17 to 0.77 ppm (Figure 6). 

The U.S. EPA MCL for drinking water for lead is 0.015 
ppm [6]. From August to October, the levels were at least 10 
times greater. Starting at the end of October, the lead levels 
began to decrease (Figure 7). As the months progressed the 
air temperature went down. Perhaps the lead is leaching out 
of the pipes and the warmer weather increases this effect. 

4. Conclusions 
Over 6 months, nitrate, phosphate, copper, iron, chromate, 

and lead were measured. The lead levels were at least ten 

times greater than the MCL for lead, and diminished greatly 
in November. Perhaps the lead is being leached from pipes 
and the cooler temperatures mitigate this process. In addition 
the chromate level and iron levels spiked in November. 
Perhaps this was due to some form of pollution being added 
to the creek during that time period. We plan to continue to 
monitor these toxins at Newtown Creek. 
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