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Executive Summary:

SmartFlow Technologies develops integrated systems to capture the waste from food processing
lines to produce concentrated solids, concentrated liquid, and clean water streams. The clean water
stream eliminates fines or fees for excess BOD/COD in wastewater experienced in many production
settings

The systems utilize proprietary ultrafiltration and reverse osmosis stages to capture the solids and
serum from food processing lines and process waste streams. The systems produce three outputs; a
concentrated pulp, a high brix water stream, and a clean water for discharge or reuse stream. The
concentrated pulp and high brix streams are able to be recombined at client selectable ratios to
produce salable product lines. The clean water stream, with conductivity typically under 200 uS
which is in the range of tap water (50-800 pS), can be discharged or reused within the plant.

Commercial Process:

Large scale fruit processing facilities operate at maximum capacity during the harvest season. A
typical process entails the fruit being unloaded from semi-trailers into wash troughs and transported
via automated lines to further processing zones, sorting, peeling, slicing, cooking, packaging. Each
step of the way, a portion of the fruit is broken and the pulp and serum of the broken fruit can be
captured in waste collection points and directed to waste treatment.

SmartFlow Technologies’ solution: Through it’s 6 step product and process development process,
SmartFlow demonstrates the feasibility of concentrating the fruit solids into a paste consistency
while processing the permeate from the fruit solids concentration to capture and recover the sugars,
proteins, and macromolecules in a reverse osmosis process stage. The permeate from the sugar’s
recovery step has been shown to be suitable for in plant wash down use, saving fresh well water
from being utilized for the process.

Once the membranes, process conditions, and instrumentation to monitor and document the
process performance are determined, the system can be demonstrated at pilot scale using
continuous processing design to enable 24/7 operation in production.

With customer concurrence that the process is meeting their target objectives, a production scale
system is designed, built and installed. SmartFlow has designed modular production systems that
accept input streams of 1 to over 5,000 gallons per minute. Typical input streams in fruit processing
applications contain approximately 2-4% fruit pulp solids and/or 2-4% dissolved sugars, proteins, and
natural organic acids in a watery slurry.

The ultrafiltration stage can concentrate the fruit pulp approximately 3X or more to produce a typical
paste containing 12-15% dry matter. This material is continuously bled off the concentration stage
and can be directed to be reincorporated to product. The sugar rich permeate from the
ultrafiltration stage can be concentrated utilizing our specialty RO system. With the ultrafiltration
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system designed to remove suspended solids (pulp) primarily, incoming RO streams are in the same
dissolved solids (sugars, salts, small proteins) range as the incoming feed stream to the ultrafiltration
system and measures approximately 3- 5,000 puS in conductivity.

In the sugar recovery stage, the concentrate is typically increased to approximately 30-40 degrees
Brix in the RO system. For reference 1% sugar is 1 degree Brix. During continuous processing, the
concentrate bleed from the RO stage can be directed to storage tanks for subsequent recombination
with products elsewhere in process or sold as inputs to processes requiring high sugar inputs. The
permeate in this sugar recovery and concentration stage is produced at a rate that is proportional to
the input volume and has a typical conductivity of under 200 uS which corelates to approximately
120 ppm TDS and sugar is no longer detectable. The dissolved components that account for the
conductivity of the permeate are salts and low molecular weight compounds that pass through the
RO membrane.

BOD Discussion:

The rate and degree that organic matter in wastewater is decomposed (or oxidized) by the normal
bacteria present in a sample is largely dependent on the characteristics of the organic matter. For
example, some organic matter (like sugars or starches) are oxidized very easily and rapidly, and will
almost always result in measurable “BOD”. Other organic matter, however, is sometimes resistant to
biological oxidation, and may require special “acclimated” bacteria to oxidize the material and to show
a “BOD”. Although this is what actually happens in nature, it causes significant variation in BOD
results from sample to sample.

Some common ranges of BOD results are as follows, in mg/L:

Influent 150-400
Primary Effluent 60-160
Secondary Effluent 10-60
Digester Supernatant 1000-4000+
Industrial Wastes 100-3000+

Pennsylvania department of environmental protection biochemical oxygen demand

Acceptable influent BOD levels are set locally. For example, the Cape Fear Public Utility Authority in
eastern North Carolina has set an influent action level of 200 mg/L BOD for their water treatment
plant. Industrial waste streams measuring higher than 200 mg/L are required to be pretreated. If
treatment is not available, the waste is required to be hauled away to a different treatment facility.
Due to the high water table in the area, no waste is accepted above the regulatory influent action
level.

Discussion:

Each of the system’s multiple stages eliminates components from the process wastewater and solid
land fill volumes generated by the plant. Typically, the system reduces the dissolved solids in the
wastewater from an estimated 20,000- 40,000 ppm in the influent to about 120 ppm in the final
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water effluent. Conductivity of the final water effluent was measured in-line continuously and the
typical value was in the range of 200 pS.

With the final RO permeate water quality, the water is typically reused in the plants for washdown or
other operations. This eliminates the volume of water from immediate discharge to the local
wastewater treatment facility. The typical 120 ppm TDS of the final water effluent is within with the
range of tap water (50-800 ppm) and therefore expected to be acceptable for wastewater disposal
without fines or fees due to high BOD levels.

Significant positive economic benefits can be achieved by the system through the capture of fruit
pulp and sugars prior to entering the wastewater drain system. By capturing them before entering
into the wastewater they can be directed for recombination into salable products, eliminating these
streams from being lost to waste disposal.
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