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ARSENIC 
• Metalloid that is toxic when 

inhaled or ingested. 

• Found naturally, as well as in 
man-made products.   

• Short-term exposure: 
• Vomiting, diarrhea, dehydration, 

vertigo, cardiac problems, etc. 

• Long-term exposure: 
• Skin changes, sensory and motor 

nerve defects, cancer, etc. 
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ARSENIC IS A GLOBAL CONCERN   

©This presentation and the content contained herein are the property of the author 
and shall not be copied, used, or implemented in part or in whole without the  
expressed written consent of the author. 



ARSENIC OCCURRENCE IN THE U.S. 
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ARSENIC OCCURRENCE IN CONNECTICUT 
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“…arsenic can leach from soils or 
mineral deposits into groundwater.  
However, the extent to which this 
occurs…is uncertain.”   

“… in Eastern Connecticut… 
contamination is not widespread, 
but also, not predictable.”   

ARSENIC DISTRIBUTIONS IN CONNECTICUT   
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LEBANON, CONNECTICUT 

• Known for its unique role in the Revolutionary War. 

• Characterized by extensive agricultural lands 
(dominant economical activity). 

• Bedroom community for Eastern and University of 
Connecticut faculty, as well as workers from urban 
centers such as Norwich, Willimantic, and Colchester. 
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THEORIES OF ARSENIC IN THIS AREA   
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FROM A HYDROGEOLOGIC PERSPECTIVE…   
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• Local newspaper article 
seeking volunteers for water 
quality testing free of 
charge. 

• 100 well-distributed water 
samples were obtained 
across Lebanon and 
analyzed at DPH. 

• Well completion reports 
were obtained from the 
local health department to 
determine groundwater flow 
directions. 
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USE OF GIS 
• Wells analyzed for arsenic and flow conditions 

were geocoded by address.   

• Arsenic concentrations were interpolated to 
observe distribution patterns. 

• Distributions were analyzed as a function of: 

– Type of well (dug well or bedrock well) 

– Filtered or not filtered sample 

– Lithology (rock type) 

– Other constituents 

– Groundwater flow 
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USE OF GIS – SAMPLE DISTRIBUTION 
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 • 100 samples analyzed for 

arsenic in 2014. 

• > 1,550 well completion 
reports with depth to 
water (when well was 
drilled). 
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• 15% of samples tested 
positive for arsenic. 

• 7% of samples had 
arsenic concentrations 
exceeding the EPA 
Drinking Water Standard 
(10 µg/L). 

• Lebanon Elementary 
School is located in an 
area expected to have 
arsenic based on results 
from summer 2014. 

 

ARSENIC DISTRIBUTION 
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• 18% of samples tested 
were from dug wells (82% 
were from fractured 
bedrock wells). 

– 2 of the dug wells tested 
positive for arsenic. 

– No dug wells had 
arsenic concentrations 
that exceeded the EPA 
Drinking Water Standard 
(10 µg/L). 

 

BEDROCK 

WELLS 

ARSENIC DISTRIBUTION – TYPE OF WELLS 

ALL  

WELLS 
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ARSENIC DISTRIBUTION – FILTERED SAMPLE 
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• 66% of samples were 
NOT filtered. 

– 11% of samples were 
not filtered and tested 
positive for arsenic. 

– 5% of samples were not 
filtered and had arsenic 
concentrations 
exceeding the EPA 
Drinking Water Standard 

(10 µg/L).. 
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ARSENIC DISTRIBUTION – FILTERED SAMPLE 
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ARSENIC DISTRIBUTION – LITHOLOGY 
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ARSENIC DISTRIBUTION – PH, ALKALINITY 
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ARSENIC DISTRIBUTION – PH, ALKALINITY 
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ARSENIC DISTRIBUTION – GROUNDWATER 
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ARSENIC DISTRIBUTION – PESTICIDES 
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URANIUM & ARSENIC DISTRIBUTION 
URANIUM URANIUM & ARSENIC 
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ARSENIC DISTRIBUTION – MANGANESE 

©This presentation and the content contained herein are the property of the author 
and shall not be copied, used, or implemented in part or in whole without the  
expressed written consent of the author. 



WHAT DOES IT MEAN FOR LEBANON? 
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• Arsenic occurs in dug wells and bedrock wells. 
– Multiple sources of arsenic contamination. 

– Cross contamination.   

• Arsenic occurs in the Brimfield Schist, Scotland 
Schist, and the Lebanon Gabbro. 
– Multiple sources of arsenic contamination. 

• Groundwater flow and water quality  
indicate arsenic concentrations are not  
likely due to the former landfill. 

• High As in areas of high pH and low Mn  
suggest that arsenic complexation may be  
occurring, groundwater is aged, and/or wells  
are intersecting calc-silicate rocks.   
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WHAT’S NEXT 
• 3-Dimensional evaluation of wells, 

rock types, and arsenic. 

• Several homes will be visited to 
analyze for additional parameters: 

– Dissolved oxygen, Oxidation-
Reduction Potential, etc. 

• Installation of bedrock wells. 

• Installation of piezometer clusters.   

• Water quality of homes, bedrock 
wells, and clusters monitored 
temporally. 
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THANK YOU TO… 

©This presentation and the content contained herein are the property of the author 
and shall not be copied, used, or implemented in part or in whole without the  
expressed written consent of the author. 




