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Your Lagoon: Our Passion. Ares
Our Focus. Our Guarantee.
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Lagoons are the least expensive, lowest maintenance method of Nltroxw
wastewater treatment. Perfecting lagoons is our singular focus.
We develop unique technologiesand processes that cost-effectively o
help your lagoon Do It Better. You can upgrade a lagoon to meet or N |troxl|DH$é’é’s"mmm
exceed any discharge requirement and ultimately produce clean water
for your environment at a fraction of the cost of a mechanical plant.

LAGOON
The best solution is one tailored to work with your existing infrastructure. PhOSBoxw
Our proven process evaluates the entire lagoon system using our
proprietary treatment models to determine the best, most cost-effective .
solution for your treatment goals. We call it our Lagoons Do It Better LRAS%RWW
Process and we believe in it so much that we guarantee that your
system will do what we say it will do.
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The NitrOx+D Process features thermally-requlated nitrification-denitrification reactors that remove Total Nitrogen from your lagoon effluent. When winter wastewater temperatures fall
those few months a year, the NitrOx+D System heats up the water—just a few degrees—and fosters the necessary biomass to rapidly nitrify and then denitrify. The NitrOx+D System
integrates with your existing infrastructure and can even be configured to address BOD problems while economically achieving near complete Total Inorganic Nitrogen (TIN), Nitrate

NitrOx+D

Process

(NOx-N), and Ammonia (NH3-N) removal at any lagoon temperature.
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FINANCIALLY FEASIBLE

1.

4 3. Built to Last: Wastewater systems must be designed to stand the test of time.

Low Capital Costs: Any required facility upgrade should not be prohibitively
expensive. Your lagoons are already accomplishing the majority of the
required treatment, and we harness that resource by incorporating the
NitrOx+D Reactors directly into your existing process for the sole purpose of
nitrogen removal. This helps to keep your capital costs low, minimizing the
financial burden of plant upgrades.

2. Simple Operation: Lagoons are simple to operate—they are low

maintenance, low hassle, and offer lots of flexibility—making them the
perfect wastewater treatment system for small communicates. We designed
the NitrOx+D Reactors with precisely this in mind: Self-cleaning media,
robust complete-mix conditions, and automated temperature control are just
some of the features that help keep maintenance low and operation simple.

Lagoons are among the most robust treatment plants available, and the
NitrOx+D Reactors are built to last just as long without replacement. Concrete
and stainless steel materials ensure that your infrastructure remains viable for
twenty plus years.
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LAGOON

NITROGEN REMOVAL

PROVEN & PREDICTABLE

1.

. Independently Verified: We believe good data leads to good decisions.

Decades of Performance: We believe in evolution, not revolution, and that’s
why the NitrOx+D Reactors integrate technology that was not just proven but
perfected over decades, with thousands of installations in operation around the
world. By adapting this technology to the specific needs of lagoon systems, we
leverage proven nitrification and denitrification performance to ensure your
system reliably keeps in compliance.

Backed by over 50 independent research papers spanning decades of study, as
well as by firmly established kinetics, the NitrOx-+D Process is the most proven
and predictable lagoon nitrogen solution available.

CONTROLLED RESULTS

1

. Controlled Temperature: Controlled processes yield controlled results. By

thermally regulating the influent and insulating to prevent heat loss, the
NitrOx+D Reactors consistently meet strict nitrogen limits no matter how cold
or unpredictable your winters are.

. Controlled Biomass: The NitrOx+D Reactors cultivate a dense collection of

nitrifying and denitrifying bacteria by utilizing millions of individual
attached-growth media. This, combined with a carbon feed system for the
denitrifying tank, fosters a growth of nitrifying and denitrifying bacteria
thousands of times larger than what occurs naturally in your lagoon, providing
rapid nitrogen removal—even in cold weather.

. Controlled Mixing & Aeration: The NitrOx+D Reactors incorporate robust

complete mix conditions to ensure the bacteria, ammonia or nitrate, and oxygen
or carbon are in continuous contact. With all basins thoroughly mixed, there are
no underutilized “dead zones”—ultimately ensuring that every single gallon of
your wastewater is treated to precise requirements.

3. NitrOx REACTORS 4. NitrOx+D REACTOR 5. POLISHING

. TEMPERATURE REGULATION

1. BOD REMOVAL




Nitrogen removal through nitrification and denitrification will reliably occur
with the proper conditions. The purpose of the NitrOx+D Process is to contro!
and optimize each of these conditions, fostering an ideal habitat for the
nitrifying and denitrifying bacteria and super-concentrating them into small,
cost-effective, and highly efficient reactors. In doing so, The NitrOx+D
qguarantees results.

MAXIMIZING BACTERIA CONCENTRATION

An increase in nitrifiers and denitrifiers yields an increase in nitrogen
reduction. Nitrifiers and denitrifiers grow on substrate or “media,” meaning
that in order to increase the quantity of these bacteria, you need to increase
the surface area they grow on. The NitrOx-+D Reactors contain millions of
small media, producing over 150 square feet of surface area per every cubic
foot of volume. This provides for a dense concentration of bacteria and
allows the NitrOx+D Process to be the most cost-effective nitrogen
treatment solution in the smallest footprint, even at low temperatures.

CONTROLLING TEMPERATURE

As the water cools, nitrifiers and denitrifiers consume nitrogen more slowly.
In the coldest winter months, wastewater can be too cold for the bacteria to
effectively consume nitrogen, so the NitrOx+D Reactors automatically
requlate influent by gently heating the water to 39.2-42°F with heat
exchangers and/or an optional geothermal heat source. Because this
temperature increase is minor and only required a few months per year, the
NitrOx-+D Reactors operate cost effectively while promoting rapid nitrogen
reduction.

OPTIMIZING MIXING & AERATING

In the nitrification tanks, low maintenance coarse bubble diffusers release
medium bubbles from a full-floor grid, transferring the oxygen nitrifiers
need to complete their ammonia digestion. In the denitrification tank, a
mixer keeps the denitrifiers in suspension along with the carbon they need
for nitrate digestion. These mixing components are designed to evenly
distribute high-energy mixing throughout the reactors, agitating the
millions of media so the bacteria, the oxygen or carbon, and the waste are
continuously in contact, creating an ideal environment for rapid
ammonia-nitrogen reduction. This same mixing also causes the media to
collide with each other, the walls, and the media retention sieves, constantly
self-cleaning so you don't have to.
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Weekly Cost Per 1,000 Gallons Flow
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Typical nitrification-denitrification
performance for a lagoon wastewater system
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YOUR SOLUTION IS OUR GOAL

30 Years of Lagoon Process Experience

Throughout your entire project, from initial planning through design and long-term operation, Triplepoint will
partner with you to achieve the lowest possible lifecycle costs. We don’t sell products—we provide solutions.

OPTIMIZED FOR YOUR APPLICATION

We have a saying here at Triplepoint: “Good data, good decisions. ” So, when
we combine 30+ years of wastewater treatment plant design, construction,
and operation experience with good hard data from your wastewater
treatment facility, we ensure your project is designed the right way, the first
time.

Through a comprehensive understanding of your specific application, our
engineering team can assist you throughout the entire process—from
design collaboration to equipment specification, from preliminary AutoCAD
layouts to final construction documents, and from concept to startup. We
partner with you to provide a thorough facility assessment and an authentic
long-term solution with the lowest possible lifecycle cost.

INSTALLATION & LIFETIME SUPPORT

Your Installation Is Our Flagship
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INSTALLATION CONTRACTING & SUPERVISION

At Triplepoint, we understand that a plan is only as good as its
implementation, and we are committed to making every project a successful
one. That is why we offer professional installation supervision with every
complete NitrOx+D™ System.

LIFETIME PRODUCT SUPPORT

Every NitrOx+D System isbacked by an unequivocal commitment to lifetime
support. Triplepoint has a team of product support personnel that is
dedicated to helping customers operate and maintain their systems as
efficiently as possible.
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