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Abstract

In the arid desert of southern California, a small supply of groundwater has a large demand.  The Claremont Colleges rely on water pumped from faraway sources through the State Water Project to compensate for the lack of local water.  Scientists predict that the American southwest will be in a state of permanent drought due to global climate change by 2050; the booming populations of Los Angeles and San Bernardino counties indicate that our demand for water will only increase as local groundwater supplies dwindle. Although Harvey Mudd College currently spends relatively little on water compared to other utilities and maintenance costs, the amount of water used by the campus community must decrease if Harvey Mudd is ever to be considered environmentally sustainable,.  One method of water conservation that is often mentioned but has not been deeply explored as an option at Harvey Mudd College is a grey water system.  This research project would attempt to determine the best options for grey water treatment at Harvey Mudd College through the comparison of a high-tech system and a more low-tech biological system.  Taking into account the projected growth of the college in accordance with the master plan, this project would attempt to elucidate many of the questions surrounding such systems on our campus, such as size, capacity, cost, method of operation, maintenance requirements, health concerns, and potential uses for grey water after treatment.  Additionally, the effects of the installation of a grey water system on natural resources, electricity consumption, ecosystems, and overall water consumption would be addressed.
Duration and Location
Starting Date: Monday, July 7, 2008

Ending Date: Friday, August 22, 2008
Total duration: 7 weeks

Location: Harvey Mudd College

Proposed Research

The commitment of the Claremont Colleges to be leaders in environmental sustainability has increased significantly during the last few years.  Last summer’s sustainability audits, Ben Tribelhorn and Whitney Buchanan’s report on at Harvey Mudd College, and Femke Oldham’s thesis on water at Pomona College have illuminated many aspects of our water use – where it comes from, where it goes, as well as how and why our water systems operate the way they do.  

While various committees, the board of trustees, clinic teams, student organizations, and facilities services have investigated some potential methods of water conservation, a thorough exploration of large-scale grey water systems has not yet been carried out by any group.  This research project would investigate and compare two different grey water systems for use on the Harvey Mudd College campus – a high-tech system and a low-tech biological system.  High-tech systems tend to be resource intensive but easier to implement, where as low-tech solutions require more careful planning and understanding.    

First, the specifications of each system need to be more fully understood if they were slated to be installed on campus.  Specifications include the system’s size, method of operation, capacity, projected maintenance needs, and anticipated effectiveness.  Second, the “triple bottom line” of a grey water system on our campus will be investigated, including the financial commitment required to install grey water systems, the affect of the system on community members, and the effect of the system on the environment.  Components of these evaluations include but are not limited to payback periods, possible health concerns, total amount of water conserved, and the depletion of natural resources.  Finally, the positive and negative aspects of each system will be compared and assessed.  A final recommendation on grey water treatment at the Harvey Mudd College campus will be made.  



My research advisor, Prof. Dick Haskell has been one of the most engaged leaders on campus in the push for environmental sustainability at Harvey Mudd College.  He has agreed to provide me with advice and guidance when requested through the duration of this project.


Educational Value

This project will allow me to explore a specific topic in environmental sustainability technology in more depth than was possible last summer, when I worked as a researcher on the Sustainability Audits of the Claremont Colleges.  I am an engineering major with an environmental studies concentration; this project will help me combine my engineering knowledge in the design and evaluation of complex systems with my understanding of the effects that technology can have upon nature and society.  Conducting an independent research project will be excellent preparation for research in graduate school or future employment.  
Significance of Research for Environmental Quality
Water conservation is vital for the continued prosperity of human and animal populations in the American southwest.  The scarce state of water in southern California is unlikely to change for the better; as supply lessens and demand rises, water will likely become more expensive, scarce, and difficult to manage.  When residents of deserts like southern California needlessly waste water, they harm ecosystems both near and far, since their water supplies are tied many different sources.  Several solutions for water conservation have been proposed, but not every system is optimal in every location.  Because different resources and utilities are tied to one another in complicated ways, careful research and thought is required to ensure that the replacement of old systems is reasonable and that conservation of one resource does not simply result in overuse of another.  This project will attempt to reconcile the unique aspects of Harvey Mudd College’s water systems that make water conservation difficult with the hope of the eventual installation of a grey water system.    



Feasibility
The idea to carry out this project came about as a result of a conversation with Prof. Haskell about the next step of sustainability at the Claremont Colleges.  Although the main sustainability research group will probably be working on clean electricity generation for the majority of the summer, Prof. Haskell has agreed to provide advice and guidance on request for this independent research project.  The research I will be doing requires no laboratory, only library and computer facilities.  Many of my contacts from last summer’s sustainability research are still willing to answer questions, including plant engineer Tom Schaffer of the facilities and maintenance department and Jon Roberts of CTG Energetics.  



Proposed Budget
	Item
	Cost
	Total

	Student Salary
	$400 per week times 7 weeks
	$2800

	Faculty Stipend
	$500
	$500

	TOTAL
	
	$3300


External Funding

I have neither applied for nor received any external funding for this research project.  
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