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Abstract: 
In 2009, hydraulic fracturing (process of 
forcing water with chemicals into deep shale 
deposits to open fractures and release 
natural gas) was in the media because gas 
companies were interested in using this 
process locally. At SUNY Oneonta, students 
have determined the baseline in Otsego 
County with Dr. Hasbargen. We sampled 
three different water sources: 225’ deep 
sulfur-rich well, 409’ deep hard water well, 
and a surface spring. In the SUNY Oneonta 
lab I measured for concentrations of sulfate, 
chloride, nitrate, and phosphate using HACH 
2800 Absorption Spectrometer, plus 
alkalinity by titrations. At each site I 
recorded GPS, temperature, electrical 
conductivity, and PH. Samples sent to 
Activation Laboratories in Ontario, Canada 
for concentrations of 59 ions using 
Inductively Coupled Plasma Mass 
Spectrometry. Also Isotech Laboratories in 
Illinois for analysis of dissolved methane. 
Results show moderate concentrations of 
naturally occurring methane in deep sulfur 
and hard water, but no methane and very 
few metal concentrations in the surface 
spring. There is high sodium in the sulfur-
rich well. The calcium, magnesium, and 
chlorine are high in hard water.  If hydraulic 
fracturing begins here, the water can be 
resampled and compared to this study to 
determine if there’s any measureable 
impact on the water.   
  

Future Work: 
If the hydraulic fracturing reaches this area the water sources can be resampled and compared to these results to 

see if there are any changes in the quality of the drinking water. 

Results: 
These  baselines can be used to see if any fluctuations in any 

elements that could be hazardous to human consumption or 

health in general. 

Methane concentration hard water well 49   
           δ13C = -45.82 
           δD = -132.3 

Methane Concentration Sulfur well 50 
           δ13C = -46.24 
           δD = -189.8 

Methane Concentration Spring 51 
           δ13C = 0 
           δD = 0 

Conclusion: 
 The water sources I sampled have the same 

pattern in their results as the three  water 

sources I compared them to. 

 The concentrations are slightly different 

amounts, but all have the same spikes in 

certain elements.  

  There are methane concentrations in the 

deep underground water samples. 

  There are  no traces of methane 

concentrations in surface water sample. 

Methods: 
 Get permission from homeowners to do experiment and sign a  

       Memorandum of Understanding. 

 Run water at lease 10 minutes before collecting samples.  

 On well 49 the water ran one and a half hours before sample was taken, on well 50 the 

water ran thirty minutes, and the spring n/a.  

 Fill a five gallon sterile bucket  with water. 

 Submerge bottle into, and fill completely. 

 Add HNO3 to one sample of two, then squeeze bottle to create a meniscus and hold 

while screwing top on so no air is inside. 

 Use sharpie to label bottles. 

 Keep samples cold in a cooler with ice or in refrigerator until using. 

 Record pH, temperature, and electrical conductivity of water.  

 GPS and take picture  of the well caps. 

 Send out samples in the  mail with cold packs. 

 

 

Discussion: 
 In sulfur water there is methane present as 

well in the hard water but there is much 

less presence of elements and no methane 

concentrations in the spring water.  

 The hard water source (well 49) is in a 

blue shale deposit, the spring is on the 

surface, and I could not find the deposit 

type for the sulfur (well 50). 

Figure 2:Comparing sulfur water to hard water 

the Ca (Calcium), Mn (Magnesium), Cl 

(chlorine), C2 (Carbon), and Th (Thorium) are  

the outliers. 

Figure 1:Comparing sulfur water to the spring 

water Na (Sodium) outlier. 
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Introduction: 

 In 2009, hydraulic fracturing (a process of forcing water with 
chemicals into deep shale deposits in order to open fractures and 
release natural gas) the gas companies were interested in using this 

process in the New York Marcellus shale. This divided people into 

two groups - people who want to lease their land for fast cash and 

people who want to keep out the gas companies to save the purity of 

the water sources. People in my town (Franklin New York) were 

talking more about the possibilities of methane concentrations than 

chemical leaching making water sources undrinkable 
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Figure 3: In comparing the three different water 

types, it is easy to identify the outliers.  

Figure 4: Comparing my three water samples to Dr. Hasbargen’s three samples, they all spike at the same elements. 
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