REGENERATIVE MEDIA FILTERS AND THE EVOLUTION

OF WATER FILTRATION

Fresh, clean water is a common necessity in every
corner of the world. We use it for drinking, bathing,

food preparation, manufacturing, recreation and much,
much more. With the need for clean water comes the
need for water filtration. Water filtration has long been
done using sand filtration. It is an easy and relatively
inexpensive method for filtering water and has been used
for thousands of years.

POOL FILTRATION:

Approximately 60 years ago, swimming pool filters
were composed of alternating layers of sand and gravel.
In order to provide a significant filter area, these filters
were extremely large. The filters would be backwashed
every one to two weeks, disposing a significant volume
of water to the municipal waste line. While these filters
of yesteryear were effective, they became impractical as
innovation led to more compact and effiecient designs.

HIGH RATE SAND FILTERS:

Today, the sand and gravel filters have been replaced

with high-rate sand filters. The modernized version uses

a single layer of fine sand and requires about 15% of the
space required by the original sand and gravel filters.
Although the high-rate sand filters are more compact

and cost effective, they waste around 40% more water
because of the need to be backwashed more often. In
addition, the previous sand and gravel filters were more
efficient at trapping smaller particles because the pressure
in the high-rate sand filter forces smaller particles through
the sand and back into the pool.

DIATOMITE EARTH FILTERS:

Later, Diatomite Earth filters (D.E.) were introduced and
offered significantly improved performance relative to
traditional sand filtration. The D.E. filters replaced the
sand media with diatomaceous earth and it was applied to
internal filter elements at the beginning of every cycle and
removed with the backwash water at the end of the cycle.
The D.E. filters posed operational drawbacks associated
with handling and disposal of the media, pushing for a
safer and more environmentally friendly product.

REGENERATIVE MEDIA FILTERS:

Regenerative Media Filters (RMF's) are a more efficient
alternative to sand or D.E. filtration. RMF's such as the
Neptune-Benson's Defender® filter use up to 90% less
water, take up a quarter of the space, and use less energy
than traditional sand filters. Regenerative media filters
are also more effective at removing contaminants. The
Defender filter is able to remove particles as small as 1
micron from water while traditional sand filters generally
only remove particles in the 20 micron range.

Neptune-Benson developed the Defender Regenerative
Media Filter to provide a safe, non-hazardous filter which
uses perlite media for the clearest, cleanest and safest
water. Our automated system offers worry free operation
and significant water savings. We invite you to explore all
of the benefits of the Defender filter.
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SIMPLY BETTER WATER FILTRATION

UP TO 90% WATER & WASTE SAVINGS

The Defender Regenerative Media Filter significantly re-
duces the amount of backwash water associated with sand
filter operation. Instead of backwashing, it is programmed
to automatically "bump” to regenerate the fine-grade perlite
media for a fresh start. Eventually the filter will become
saturated with trapped dirt and will require a quick and easy
media discharge and replacement. Depending on bather
load, the life cycle of the media averages around every four
weeks.

75% SPACE & CONSTRUCTION SAVINGS

The Defender system takes up 1/4 to 1/6 of the space
required by an equivalently sized sand system. This
saves both space and construction costs. See the
multiple benefits below.

*  No backwash holding tank
*  Smaller waste line to sewer
*  Local backwash to waste flow rate restrictions

*  Operating weight may be as little as 10% of a similar
sand filter

*  Smaller footprint = smaller access doors

282 ft* or 26.2 m?
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50% ENERGY SAVINGS

Energy savings are derived in several ways. First,
Defender filters operate at lower head pressure
throughout the filter cycle reducing power demand.
Second, the elimination of backwash waste associated
with sand filtration provides significant wastewater
treatment savings. Consider the cost of chemically
treating 1.4 million gallons and the BTU's required to
heat this volume from 502F (102C) to 80°F (27°C).

BACKWASH WATER CONSUMPTION

. Filter Rate Backwash Annual
Sand vs. Filter Area
Defender (sq ft/M?) (gpm/sqft)/ Volume Volume
(M3/HR/M3)  gal/M? gal/M3
Sand Filter 126.85qft 1.8 gpm el 1,483,560 gal
(4) 4884SHFFG-6  11.78 M? 28.86 M i 5615.9 M?
3x / week*
Defender 21sqft  1.2gpm 1423%\%3' 14,760 gal
(1) SP-49-48-1548  112.5 M? 29 M3 ) 55.9 M?
1x / 4 weeks

Annual Water & Waste Savings:
1,468,800 gallons or approximately $10,282.00**
*Conservative backwash rate @ 15 gpm ft? for 5 minutes
**US average water/sewer costs $7.00 per 1000 gal

30% LESS FUEL & CHEMICALS

The Defender filter reduces the tremendous amount of
backwash water associated with sand filter operation.
This dramatic reduction of backwash waste directly
translates to savings in chemicals and fuels for reheating
associated make-up water. Less backwash = less

chemicals and heat needed to treat the backwash.

The chart above illustrates the backwash water
consumption of a typical indoor waterpark attraction
with a 1500 GPM (341 m3/ hr) recirculation rate. The
annual water savings in excess of 1.469 million gallons
(5560 m?) is complemented by associated costs related
to sewer expenses, chemicals, heating, power and labor.




CLEANER WATER, LOWER OPERATING COSTS

REMOVES PARTICLES DOWN TO 1 MICRON
The Defender Regenerative Media Filter achieves the high-

est quality of water by removing particles down to 1 micron.

This is 20 to 30 times finer than sand. Benefits include:
*  Extension to the life of the filter

*  Unsurpassed water quality

* Improved UV disinfection performance

*  Upto 30% chemical consumption savings

»  Controls turbidity to levels better than those
required for drinking water.

ROI SAVINGS ANALYSIS

The combination of water, fuel, and chemical savings
with the Defender filter can translate into significant
savings over time. With Neptune Benson's 50+ year
track record of delivering exceptional value, you will
enjoy the peace of mind that can only come from
partnering with an industry leader. Some facilities have
realized a return on investment in less than one year.

See chart below for a breakdown of potential savings.

SAMPLE SAVINGS ANALYSIS

Potable Water & Discharge Impact Sand Defender

Backwash Volume 1,483,560 gal  88,938" gal

5615.9 M? 336.7° M?
Potable Water (Make-up) Fees (USD) $5192.00 $311.00
Discharge Fees $5192.00 $311.00
Energy & Fuel Impact
Pump Power Consumption (kW) 216,569 170,170
Pump Power Cost (USD) $13,307.55 $10,455.94
Heating Requirements (Therms) 4,449 489
Heating Costs (USD) $4,004.00 $240.00
Water Treatment Chemical Impact
Chemical Costs (USD) $4,451.00 $267.00

*Includes 5% of the sand filter backwash volume to account for makeup water

HOW SMALL IS A MICRON

One Inch or 2544 mm

25,400 microng

Paper Clip Wire  Human Hair Pollen Grains Red Blood Cells
ety ahcet adeud el
1,000 mycrons S0-100 maicmngy I35 microns 5-10 mecrons:




DESIGNED WITH PERFORMANCE IN MIND

TANK CONSTRUCTION

All vessels are engineered and manufactured with Flex-
sol 3000™ interior lining and include a 10 year fully rated
warranty. The lining protects all wetted surfaces against
corrosion to maximize the life expectancy of the vessel.

VACUUM TRANSFER

At the push of a button, a self-contained, integrated
pump quickly introduces dry media into the Defender
filter. This feature eliminates the mess and additional
equipment required by wet, slurry designs.

INTERNAL HYDRAULICS

Our under-drain manifold is engineered to achieve ideal
distribution of influent flow. The generous open area
serves to minimize turbulence and ensure superior “Flex
Tube” coverage.

LIFTING DAVIT

At some point it may be necessary to access the interior
of the vessel. Our unique tank-mounted davit permits
easy access without remote lifting devices. The davit
reduces the overall height requirement and saves
valuable floor space.

FILTER ELEMENTS

Our “Flex Tubes” are constructed of T304L stainless
steel frames (optional T316L) with permanent polyester
woven coverings. Not one has ever had to be replaced as
result of wear. Other systems designed with rigid plastic
frames, o-rings and socks require costly replacement
frequent maintenance.

THE “BUMP"

It's all about the “Bump” - The Defender filter is
programmed to automatically “bump” on a daily basis to
regenerate the media coating of the “Flex Tubes". This
incredible benefit maximized system performance and
reduces water consumption.

HOW IT WORKS

As the bump tire deflates (A), the tube sheet lowers to
loosen the media and trapped debris. The re-inflation of
the bump tire (B) raises the tube sheet and forces water
into the “"Flex Tubes”, gently expanding them to fully
release all material. This bump cycle pulses ten times to
ensure the entire cleaning process.

At the completion of the bump cycle, the Defender filter
will automatically pre-coat the “Flex Tubes” and re-
commence the filter cycle. The "Bump” is a vital function
in order to achieve superior filtration and to make the
most out of every filter cycle.
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DEFENDER"® AND LEED CERTIFICATION

FOLLOW THE LEEDER

Neptune-Benson’s commitment to LEED® principles
pre-dates the creation of this formalized rating system. Im-
proving the health and safety of aquatic environments has
always been at the heart of what we do. The Defender filter
has helped numerous projects achieve LEED certification by
routinely providing the following category points:

ENERGY & ATMOSPHERE

*  Meets Prerequisite 2
* Minimum Energy Performance
*  Earns Credit 1

* Optimize Energy Performance

INNOVATION & DESIGN

Earns Credit 1
* Reduction in Water Usage

WHAT IS THE LEED SYSTEM?

Developed by the US Green Building Council (USGBC)
in 2000, the LEED System-has become the National
Standard certifying design, construction & operations of
green buildings.Projects (not products) are evaluated in
five (5) areas:

* Sustainable Sites
* Water Efficiency
* Energy & Atmosphere
* Materials & Resources

* Indoor Environmental Quality

* Extra credit may earned for Innovation & Design




