
D. Technical Content

1. Identification and Significance of the Problem or Opportunity

The US Environmental Protection Agency (EPA) has identified a need to develop “...new techniques for unsewered
residential and commercial wastewaters.” (SBIR FY02 Program Solicitation RFP# PR-NC-02-10155 Item “D”). In previous
solicitations, EPA has also solicited proposals to develop technologies to treat said wastewaters specifically for the
purpose of permitting onsite reuse.  From chronic water shortages and rationing in the American southwest to severe
drought in the East, polluted aquifers on Cape Cod, destruction of the Florida Everglades, depletion of the Ogalalla
aquifer, to cholera and hepatitis epidemics in rural Alaskan villages, clean water is clearly one of the major resource
challenges of our time.  According to the EPA, almost half of all American rivers, lakes, and creeks are damaged or
threatened by water pollution, much of it coming from untreated residential and commercial wastewaters.  There is also a
huge global demand for affordable clean water. The United Nations Environment Programme (UNEP) estimates that,
world-wide, more than three billion people lack access to proper sanitation, with water-borne diseases accounting for
some twenty-five thousand deaths a day.[1]  Much of the current struggle in the Middle East can be traced to water-related
issues, not to mention historic struggles over water rights in the American southwest.

Mechanically aerated package wastewater treatment plants represent one broad category of currently available
technologies that have been proven to be capable of treating wastewater to a quality sufficient for reuse. A survey of
currently available products[2] indicates that the
smallest of these units are sized to handle a
minimum of 400-500 GPD, cost between $8,000
and $20,000 to install, require connection to
120VAC power, and use between 2 and 10
KWH/day of electricity to operate. Though there
are a number of proven designs on the market that
are capable of treating domestic wastewater to
advanced water quality standards, these systems
are rarely selected for water reclamation and
reuse, but are selected instead, for use on sites
where simpler, lower cost methods (e.g. septic
tanks) cannot be used for reasons related to poor
soils, high water table, high population density
and/or inadequate space.  
Where site conditions permit use of conventional
septic tanks, installation of the more costly
package treatment plants is not economically
justified. Designed to function as primary
treatment systems, and sized to handle daily
flows from of households connected to piped
utility water systems, they are too large and too
costly to be considered specifically for purposes
of water reclamation and reuse. 

In contrast, a treatment unit designed specifically
for water reclamation and reuse will have a
different set of design priorities. It need not be
sized to handle “worst case” daily flow rates
(from houses with abundant and inexpensive
supply), but instead can be sized to treat only the
desired amount of water to be reclaimed for
reuse. Sized for average, rather than peak flows,
it can be considerably smaller, and cost
proportionately less both to install and to
operate. Yet, when viewed in context of the
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larger system of which it is a part (i.e. including infrastructure, on both the supply-side and the treatment/disposal-side) it
can provide benefits exceeding those offered by existing systems costing two to three times as much. Figures 1 and 2
show a comparison between the two concepts, while Figure 3 shows the potential impact on supporting infrastructure.
The overall impact will be directly proportional to the number of units installed in the system, and the number of units
installed will be directly related to issues of cost, reliability and ease of maintenance.

The goal of this project is to build and test a water reclamation unit designed specifically for water reclamation and reuse.
It will be designed to treat up to 200 GPD of primary effluent, providing disinfected, advanced tertiary quality water using
approximately 1/3 KWH/day of electricity (~$12/year at $0.10/KWH), from a 12V DC power source (suitable for use with
alternative or off-grid power sources), and costing significantly less than currently available package plant systems.
Estimated cost of materials and labor for a single unit (after R&D) is approximately $2,500. In production quantities,
using locally manufactured tanks, cost could be less than $1,000 per unit. Combined with an estimated installed cost of
$3,500 for a conventional septic tank and drainfield system, total installed cost can be as low as $5,000 per installation. 

The complete system will include a treated water storage tank, shallow well jet pump package, and final filtration
apparatus, providing a pressurized water supply system piped to toilets and to outside hose bibbs for car washing and
irrigation. Depending on the degree of confidence in the reliability and quality of water produced, the reclaimed water
could also be connected to other fixtures (e.g. clothes washer, laundry tub, etc.). The primary goal of this proposal is to
evaluate that performance, and to establish baseline parameters for use in succeeding studies.

Environmental benefits associated with the technology:

Various other potential applications for this technology have been identified in the Commercialization Plan, (Section 9b).
The underlying premise is that the total market for a wastewater treatment system capable of treating 100-200 gallons/day
is significantly larger than the existing market for currently available systems that: 1) are designed to treat 4-500
gallons/day, 2) cost upwards of $10,000 to install, and 3) cost as much as a dollar per day to operate. The market for
these products is already saturated.

As noted above, the net potential for environmental
benefit made possible by the proposed system is
directly related to the size of the market, which is, in
turn, directly related to issues of affordability and
reliability. Figure 3 shows the net effect of one
possible application. If installed in each house in a
community currently using an average of 400 GPD
per household, the demand on both supply-side and
treatment/disposal-side infrastructure can be reduced
by as much as 50% without reducing the effective
quantity available to individual users. In
communities using less than 400 gallons per
household per day (e.g. in desert areas, on low-yield
wells, depleted aquifers, drought areas, favelas, rural
villages with water haul systems or rainfall catchment
systems[3], etc.), impact on the surrounding
environment could be reduced by even greater amounts, up to 100%. 

Addressing the issue of product Life Cycle Analysis (LCA), with the exception of the electrical components, and some
miscellaneous hardware, all major components will be made of non-corroding, recyclable plastic material.
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