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Introduction

Beta Control Systems, Inc. was founded in 1980 with the corporate
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technologies that would leave the smallest environmental footprint while

competing cost effectively with all alternatives. We have pioneered

technologies that convert waste products into valuable cproducts or

recycled products.

Our approach to CBNG water processing follows our original direction
while also setting a new standard for low energy and low cost processing.
We chose low energy statef-the-art membranes, recover energy from
the process, and avoid the use of dangerous, corrosive chemicals. Our
ultimate goal is to produce high quality water and a final salt product that
has beneficial use.

We learned from more than a quarter century of worldwide competition
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Goals for Our Equipment Design:

Lowest operating cost
No hazardous or corrosive chemicals
Smallest possible energy and environmental footprint

All co-products recycled
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Beta's membranebased process uses a combination of energy efficient
membranes to squeeze the produced water salts to the highest possible
concentration while generating excellent quality permeate. Our ability to
properly oxidize and prefilter the difficult solutions and then successfully
recover the water results from decades of handling difficult waste waters.

Item Flow (gpm) TDS (mg/l) Na
1 100 2,500 900
2 20 10,000 3,500
3 2 100,000 37,000
4 0.5 200,000 PPT
5 70 900 350
7 98 800 250
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CBNG Well Water Processing System

How It Works:

Our oxidation and prefiltration system produces a high quality, sus-
pended-solids-free filtrate. After this pre-filtration step, the salt removal
begins. A centrifugal pump drives the filtrate through our special low en-
ergy membranes. This Primary stage recovers about 80% of the water as a
very high quality permeate product. The remaining 20% of the feed vol-
ume that contains the salts continues to the Secondary stage. Both stages
of our membrane process use the lowest energy consuming membrane
design to produce more water per watt.

In the Secondary stage, the concentrated brine from the Primary stage
directly feeds through a booster pump into the membrane concentrator. In
this stage, the membrane process generates permeate well below dis-
charge limits while concentrating the brine to levels far above seawater.
The volume of the Secondary permeate is typically between 27% and 29%
of the initial solution, and when added to the Primary permeate, repre-
sents over 98% of the initial well water. The supeiconcentrated brine

from the Secondary process is then fed to the final step.

The brine has now reached a very high salt concentration as shown in our
table (see first page). We then apply atmospheric evaporation to further
increase the final salt concentration and reduce the brine volume. We util-
ize recovered energy from the membrane pumping system to drive the
motors required for the tower rendering this step of the process essen-
tially energy free.. This brine is then collected and either evaporated and
crystallized offsite, or trucked to an injection well after solids extraction.
Waste heat is the only source of energy.



