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Problem Statement

The wastewater treatment industry is undergoing a
paradigm shift from “treatment” of domestic wastewater to
adapting technologies focused on “resource recovery”.
Resource recovery at wastewater treatment facilities
(WWTFs) centers on converting chemical energy in
wastewater organics to methane-rich biogas and removing
nutrients (N and P) in stabilized sludge. Over the last 10-
15 years, the number of published articles addressing
chemical energy conversion has increased dramatically;
however, to date, there has been no cohesive effort to
define new terms associated with this energy conversion.

Introduction

WWT is adapting to technologies focused on resource
recovery, leading to new word use in the field.
Understanding words and their meaning is crucial for
effective communication.
This paper is a lit review aimed at an initial attempt to
define some common words in the field.

The purpose of this study is to develop a common
understanding of terms associated with chemical energy
conversion to methane-rich biogas and subsequent
conversion to heat and electrical energy. The net result of
this study are common definitions.

Review of literature in the field consisting of 63 articles.
Categorize article use of 12 unique terms, the article
they came from, and the definition or lack thereof.
Reframed initial 12 terms to 7, with consolidated
academic and dictionary definitions.
Organized terms along energy axis; propose refined
definition of energy independent.

Methods

Results

Recommendations The Way Ahead

Revised definition of energy independent to include self-sufficiency with 
regards to proportion of green energy used, but not necessarily 

encompassing autarkic systems.

Energy self-sufficiency but in terms of “green” or 
renewable energy. The percentage of green energy 

production over total energy consumption expressed in 
terms of electrical or thermal energy. 

The goal is to publish proposed definitions as a 
perspectives piece in the Water Research journal as a 

“Making Waves” article.

Figure 1. Table of complete literature review.

Discussion
The figure gives a holistic perspective on how each term fits into the larger scale picture of energy balance in the WWT system. The scale spans
from net positive to net negative energy balance and each term is placed along the axis depending on the degree of its energy inputs as
opposed to its energy outputs. The drivers, recovery and efficiency, are inside the axis because they can push a WWTF along the axis.
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