
Abstract 
The problem is that the Cape Cod Aquifer is 

contaminated with Organic Wastewater Compounds 

(OWCs), from the overuse of septic tanks. We 

analyzed a case study in New Jersey and compared 

that solution with other solutions. After evaluating 

them, we have decided that a sewage treatment 

system similar to the one in New Jersey would be 

the best solution to reduce the concentration of 

these OWCs in Cape Cod. 

Background 
An over-reliance on private septic systems has led 

to contamination of the Cape Cod Aquifer with 

OWCs. Beyond the 216,000 people that live there 

year round, the cape is visited by about 5 million 

people every summer, meaning any water 

contamination poses a serious problem not only to 

residents but to visitors as well. The soil on the 

cape is very sandy, making it very easy for 

sewage and other wastewater sources to 

permeate the water table. Eighty-five percent of 

the properties on Cape Cod have an on premise 

septic system, which are a major contributor to 

groundwater contamination. A recent study found 

that 15 of 20 tested wells contained at least one 

organic wastewater compound.  

Objectives 
• Research the contamination of the Cape Cod 

Aquifer 

• Analyze information and consider multiple 

solutions 

• Choose best solution and create an organized 

proposal 

Process 
We researched four different methods of stopping 

the Cape Cod Aquifer from getting further polluted 

with Organic Wastewater Compounds (OWC). 

 

• Carbon Water Filtration 

• Slow Sand Filtration   

• Aerobic Treatment System 

• Sewage Treatment System 

 

We analyzed the case study in New Jersey where 

a similar transition took place. The sewer system 

New Jersey implemented removed 80% of 

detected OWCs using ozone, chlorine, and carbon 

filters.  

 

 

 

 

 

 

  

 

Results 
We found that a sewage treatment plant would 

almost eliminate specific OWCs from entering the 

aquifer. Additionally, we would implement a 

carbon water filtration system before human 

consumption to improve the quality of the water for 

the residents. 

 
   

Conclusions 
•Eliminate the use of septic tanks 

•Implement a town sewage system with addition 

water filtering 

References 
McCormick, C. (2011, November 3). Chemicals found in Cape Cod wells. McClatchy - Tribune Business News. 

Washington, United States. Retrieved from http://search.proquest.com/docview/901974241?accountid=29120 

Rudel, R. A., Melly, S. J., Geno, P. W., Sun, G., & Brody, J. G. (1998). Identification of Alkylphenols and Other 

Estrogenic Phenolic Compounds in Wastewater, Septage, and Groundwater on Cape Cod, Massachusetts. 

Environmental Science & Technology, 32(7), 861–869. doi:10.1021/es970723r 

Schaider, L. A., Rudel, R. A., Ackerman, J. M., Dunagan, S. C., & Brody, J. G. (2014). Pharmaceuticals, 

perfluorosurfactants, and other organic wastewater compounds in public drinking water wells in a shallow sand and 

gravel aquifer. Science of The Total Environment, 468–469, 384–393. doi:10.1016/j.scitotenv.2013.08.067 

Stackelberg, P. E., Furlong, E. T., Meyer, M. T., Zaugg, S. D., Henderson, A. K., & Reissman, D. B. (2004). Persistence 

of pharmaceutical compounds and other organic wastewater contaminants in a conventional drinking-water-

treatment plant. Science of The Total Environment, 329(1–3), 99–113. doi:10.1016/j.scitotenv.2004.03.015 

Standley, L. J., Rudel, R. A., Swartz, C. H., Attfield, K. R., Christian, J., Erickson, M., & Brody, J. G. (2008). Wastewater-

contaminated groundwater as a source of endogenous hormones and pharmaceuticals to surface water 

ecosystems. Environmental Toxicology and Chemistry, 27(12), 2457–2468. doi:10.1897/07-604.1 

Stanford, B. D., Amoozegar, A., & Weinberg, H. S. (2010). The impact of co-contaminants and septic system effluent 

quality on the transport of estrogens and nonylphenols through soil. Water Research, 44(5), 1598–1606. 

doi:10.1016/j.watres.2009.11.011 

Swartz, C. H., Reddy, S., Benotti, M. J., Yin, H., Barber, L. B., Brownawell, B. J., & Rudel, R. A. (2006). Steroid 

Estrogens, Nonylphenol Ethoxylate Metabolites, and Other Wastewater Contaminants in Groundwater Affected by a 

Residential Septic System on Cape Cod, MA. Environmental Science & Technology, 40(16), 4894–4902. 

doi:10.1021/es052595+ 

Wilcox, J. D., Bahr, J. M., Hedman, C. J., Hemming, J. D. C., Barman, M. A. E., & Bradbury, K. R. (2009). Removal of 

Organic Wastewater Contaminants in Septic Systems Using Advanced Treatment Technologies. Journal of 
Environment Quality, 38(1), 149. doi:10.2134/jeq2007.0365 

 

Graph of  frequency of  detection of  various OWCs before and after 

treatment using chlorine and ozone for disinfecting. 
http://www.state.nj.us/dep/wms/Emerging%20contaminants%20project%20-%20USGS.pdf 
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Process to treat OWCs in a sewage treatment center 
http://www.state.nj.us/dep/wms/Emerging%20contaminants%20project%20-%20USGS.pdf 

Recommendations 
•Provide incentives for landowners to switch to the 

sewage system such as tax breaks 

•Require all new buildings to be on the system 

•Spread information about the contamination of 

Cape Cod groundwater 

http://farm7.staticflickr.com/6072/6075175630_6981863ab0_o.jpg 

http://farm8.staticflickr.com/7123/7586797500_0cbaaab538_o.jpg 
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Frequency of Detection of OWCs in New Jersey's 
Groundwater 

Raw Water Filtered Water

2003- Chlorine Disinfection 
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2004 - Ozone Disinfection 
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