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Batch Composting of Human Excrement with Urban Waste Products:

Executive Summary
Centralized wastewater treatment systems are an integral part of modern society as they efficiently destroy pathogens in human waste and prevent malodorous waste from acting as a vector for disease.  However, modern wastewater treatment has a high social cost as it leads to the waste of nutrient rich excrement, water pollution, greenhouse gas emissions, production of environmentally damaging natural gas based fertilizers, and the contamination of scarce potable water. This paper theorizes that the thermophilic (high temperature), batch (large volume) composting of nitrogen-rich human waste (both solid waste and urine) with other carbon-rich urban waste products, such as newspaper, and magazines could provide an environmentally responsible alternative to modern wastewater treatment systems.
In order to determine the economic viability and environmental impact of a thermophilic, batch composting operation as an alternative to the centralized municipal waste treatment plant, this paper sets up a hypothetical composting business case study in Providence, Rhode Island.  Utilizing real world water and wastewater data from a high density, medium scale urban building, the ability of the business to internalize the negative externalities of waste treatment and compete financially with the established Providence wastewater system is considered.  From an operations perspective, a thermophilic urban composting venture could be a viable business solution to the wastewater treatment problem as it would gather sufficient revenue flows to cover its costs and create positive social change in the process.  However, from a capital financing perspective, the project is unrealistic as the expected financial returns from the venture are not commensurate with its risk.  

Since the venture has the potential to increase social welfare in a financially sustainable manner, a more thorough analysis of the necessary conditions for the business to secure start-up funding is conducted by analyzing four alternative scenarios: a political environment in which the negative externalities of natural gas based fertilizers are internalized through public policy, a political environment in which the negative environmental effects of the modern waste treatment system are internalized, a decentralized rural application where the business displaces decentralized septic waste treatment, and a municipality in which the central waste treatment plant is overburdened and in need of costly capital improvements.

On a scientific and day-to-day financial level, the thermophilic, batch composting of urban waste streams is a viable solution to the scalability challenge of composting toilets.  Yet, in current political conditions, a commercial human waste composting venture is only realistic in rural scenarios and on the margin of existing municipal systems where the cost of extending the existing municipal system is prohibitive.  In mainstream urban and suburban environments, a business solution alone will simply not receive the necessary funds to solve the waste treatment problem.  However, with government policies to internalize the social costs of the modern wastewater treatment system and guarantee loans to businesses investing in human waste composting operations, the aerobic, batch composting of human waste could provide a sustainable private solution to a major public problem. 
