Technology Data Sheet

ATER SYSTEMS

ZDD — a Zero Discharge Desalination Solution

for Brackish Water Treatment

Technology Benefits

o \Water Recovery Rate up to 97%
¢ Extremely Low Waste Volume
e Reduces or Eliminates Brine Disposal Costs

» Salable or Reusable Byproducts in some
Applications

- Calcium Sulfate
- Magnesium Chloride
- Sodium Chloride

e |deal for Inland Groundwater Treatment
» Easy Retrofit for Existing RO Systems
o Pilot Testing Available

ZDD is a new desalination technology that achieves higher water recovery
than any alternative available in the marketplace. Unparalleled in its ability
to sustain water resources, ZDD is ideal for:

e Inland brackish groundwater treatment for potable water uses
e Retrofiting existing RO systems for improved recovery rate

e Plant capacity expansion as an end-of-pipe add-on

ZDD can be applied to reduce or eliminate the need for more costly, less
environmentally friendly disposal options such as deep well injection,
large evaporation ponds, or waste hauling.
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Technology Description

Zero Discharge Desalination (ZDD) Technology utilizes the separation processes reverse osmosis (RO) and electrodialysis
metathesis (EDM) to remove salts from water at high product water recovery. The EDM process operates in an ion
substitution mode to prevent divalent salts from precipitating during the process of producing purified water.

As a result, the ZDD process can achieve significantly higher water recovery than a conventional RO or ED process.
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The source feed water is conditioned with chemicals and pre-treated by cartridge filtration. RO is utilized to remove salts
from the pre-treated feed water and to recover product water. The concentrated salts rejected by the RO are fed to the
EDM process, which is utilized to further concentrate the salts into two concentrate streams: one rich in calcium chloride
and the other rich in sodium sulfate. Blowdown of the two concentrate streams are mixed together in a reactor to
precipitate calcium sulfate (gypsum). The diluate of the EDM is recycled back to the RO feed.

The ZDD process has the flexibility to incorporate other “bolt-on” technologies as needed to efficiently remove specific
constituents. Forexample, if silica is present in significant concentrations, a silica removal process that has proven
successful in recent pilot testing can be included in the system.

Recent pilot testing has proven that the technology can achieve 97% recovery on brackish water over an extended time
period. Large-scale pilot testing will be completed in 2009 to validate life cycle costs prior to a 0.5-MGD demonstration
plant being built.

Peripheral processes can be added to the ZDD process to recover calcium sulfate and sodium chloride. As part of the larger-
scale piloting, a separate cost analysis will determine the marketability of beneficial byproducts of the process.
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