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BIO-PAC DURA-PAC SESSIL®

NSW, LLC
Leading the way in wastewater treatment

NSW, LLC is recognized as an industry leader in the manufacture of quality plastic
media for wastewater treatment applications.

Throughout the years, NSW has produced several successful types of plastic media
for wastewater treatment. Sessil®, a polyethylene strip media, was introduced in 1986.
Bio-Pac, random polypropylene media, became available in 1994. And DURA-PAC
modular PVC media has been in use since 1998. The NSW team of professionals

has more than 75 years experience together in the design, manufacture and
application of plastic media for wastewater treatment.

DURA-PAC modular PVC media is the latest example of NSW’s commitment
to creating quality products and providing exceptional customer service.



The DURA-PAC solution
for wastewater treatment

NSW DURA-PAC modular media is available

in cross flow (XF) and vertical flow (VF)

designs. Both DURA-PAC designs offer specific
advantages in municipal and industrial wastewater
treatment applications.

Trickling filter technology

Incorporating DURA-PAC modular media into
your wastewater treatment system is an excellent
way to bring the many advantages and benefits
of trickling filter technology to your operation.
Compared to suspended growth wastewater
treatment processes, the trickling filter process is:
= more energy efficient (Fig. 3-1)
= |ess expensive to operate
= more resistant to hydraulic and organic

shock loads
= easier to operate and maintain

DURA-PAC XF
and VF Series media

DURA-PAC is a modular PVC corrugated media
specifically designed for biological treatment
applications. DURA-PAC media is manufactured
from rigid PVC sheets that are UV protected
and resistant to rot, fungi, bacteria, acids, and
alkalines commonly found in wastewater.
DURA-PAC modules are manufactured in
various sheet thicknesses to meet specific
structural requirements. DURA-PAC includes

a full range of modular PVC media geometries
for wastewater treatment including complete
secondary treatment, nitrification, denitrification,
industrial roughing filters, submerged fixed beds
and anaerobic treatment.
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DURA-PAC XF

DURA-PAC XF Series geometry provides
continuous and uniform horizontal redistribution

of air and water (Fig. 4-3). Compared to other 14
types of media, the 60° cross-corrugated pattern 13
in the DURA-PAC XF Series maximizes oxygen :%
transfer and hydraulic retention time (Fig. 4-1). 10
The XF Series is effective in reducing BOD and 8 9
nitrification over a wide hydraulic range and media £ 3
depths. Figure 4-2 shows common applications § .
where DURA-PAC XF has been applied successfully. g

XF Series media is available in various module '2 >
sizes and specific surface areas. % 4
DURA-PAC VF 3
DURA-PAC VF Series media is a clog resistant :

media designed for treating high strength industrial
wastewater. This media geometry is effective

in reducing possible biosolids buildup while still
providing substantial BOD reduction. Examples
of common applications are shown in Figure 4-2.
VF Series media is available in various geometries
and module sizes.

Product Specific Void
Identification Surface Area
No. Ft2/F¢3

XF 31 31
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Complete Secondary Treatment

Figure 5-1

TF/SC Process

BOD-10

Figure 5-2

Pretreatment Process

Figure 5-3
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Applications

Complete secondary treatment solution

DURA-PAC XF Series media combined with
primary and secondary clarification (Fig. 5-1) can
reduce BOD5 and suspended solids by over 90%.

Trickling filter/solids contact (TF/SC)

The process of trickling filter/solids contact
(TF/SC) combines the trickling filter with a short-
term aerated contact basin (Fig. 5-2). When sludge
from the secondary clarifier recirculates to the
aerated contact basin, the agglomeration of fine
particles occurs, improving settling characteristics.
The TF/SC process can readily achieve a 95%+
reduction in BODg and total suspended solids.

Roughing or pretreatment

DURA-PAC XF and VF Series media (Fig. 5-3)
efficiently pretreat difficult wastes, making the
treating of the wastewater more manageable
in subsequent processes.



Applications

Nitrification

DURA-PAC XF Series trickling filters effectively
oxidize ammonia nitrogen commonly found
in secondary treated wastewater (Fig. 6-1).

Compared to the activated sludge process,
DURA-PAC nitrifying trickling filters are a better

overall choice for several reasons. Less mechanical

equipment is required, less operating power is
required and less attention is needed (Fig. 6-4).
Nitrifying trickling filters are less affected by

colder temperatures than activated sludge (Fig. 6-2).

DURA-PAC nitrification fixed film media, when
preceded by clarified secondary effluent with
the BOD5 below 35 mg/1, will continue to
reduce suspended solids and BODs to a level
below 20 mg/1.

Figure 6-3 displays a typical nitrification
performance curve.

Cost Comparison

Cost Comparison

Activated Nitrifying
Sludge Trickling Filter

Project $ 8,497,000 $ 4,870,000
Energy (10 year) 3,450,000 1,175,000

Project-present worth 7,423,000 4,250,000
Energy-present worth 2,847,000 971,000
Total-present worth 10,270,000 5,221,000

Figure 6-4

Source: Water Engineering and Management

Nitrification
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General design information

Municipal wastewater

In an effort to mathematically predict the
performance of the trickling filter process,
several empirical equations have been formulated.
The modified Velz is the most common and
widely accepted empirical equation for predicting
trickling filter performance in secondary
treatment applications. These equations can

be used to effectively evaluate the DURA-PAC
XF Series media performance for secondary
treatment (Figs. 5-1 and 5-2).

For information regarding DURA-PAC XF
Series application for nitrification of municipal
wastewater, please see Figures 6-1 and 6-3.

Industrial wastewater

DURA-PAC XF and VF Series media can be used
to treat a variety of industrial waste streams. Due
to the wide variation in treatability of industrial
wastes, trickling filter performance is best
determined by evaluating data from trickling

filter installations treating similar wastewater;
general design curves for various categories of
industrial wastewater; or pilot studies. In addition
to clarification, pretreatment including pH
adjustment and nutrient addition may be required.
The wastewater entering the trickling filter should
have a pH between 6.0 and 8.5 and a nutrient
balance among BOD5, ammonia nitrogen and
phosphorous of 100:5:1.

For more detailed design information regarding
your specific wastewater treatment application,
please contact NSW, LLC at 800-368-3610, or
540-981-0362 and ask for DURA-PAC.



Trickling filter structure

One of the most cost-effective and maintenance-free
trickling filter structures consists of a lightweight,
bolted together concrete panel system (Fig. 8-1).
These panels do not require a connector plate

or a poured-in-place concrete cap. The wide
flanged edges of each panel provide leak-proof
joints between panels and the floor of the trickling
filter. The ventilation openings to the trickling
filter plenum can be precast in the panel (Fig. 8-2).
This eliminates the stem wall required with steel
and fiberglass trickling filter structures. The panels
can readily support fiberglass or aluminum domes
without any modifications.

For details regarding trickling filter structural
design and specifications, contact NSW, LLC
at 800-368-3610, or 540-981-0362.

Figure 8-2
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General specifications for
DURA-PAC media system

Material

DURA-PAC's polyvinyl chloride (PVC) sheets are
resistant to rot, fungi, bacteria growth and other
forms of microorganisms. They are chemically
resistant to normal concentrations of sewage acids,
alkalies, organic solvents and organic compounds.
The PVC compound is UV resistant and specifically
formulated to resist long-term creep and cracking
under continuous loading.

Media

DURA-PAC is a modular PVC media that
is specifically designed for fixed film biological
treatment applications.

DURA-PAC is offered in two geometries.

The XF Series, or cross flow design, is used for
complete secondary treatment and nitrification
of municipal wastewater. The VF Series, or
vertical flow design, is used in treating high
strength industrial wastewater.

DURA-PAC media is available in specific areas
from 27-68 square feet per cubic foot with a
minimum void to volume ratio of 95%. Various
PVC sheet thicknesses of DURA-PAC are used
to meet specific structural requirements.

DURA-PAC top layer media protection

DURA-PAC top layer modules are specifically
designed to accommodate maintenance foot
traffic and resist the hydraulic impact of the
rotary distributor. DURA-PAC top layer
modules are manufactured from UV resistant
PVC and have a bearing capacity of over 1,200
pounds per square foot.

DURA-PAC support system

DURA-PAC support media is a pre-engineered
system consisting of either precast concrete
beams, or Ekki hardwood beams, placed on
poured-in-place concrete piers. The beams are
eight inches wide and placed in rows spaced at
two feet on center.

Installation

DURA-PAC is installed so that the sheets

of all modules in a particular layer are parallel.
Modules in each layer are installed at right angles
to the layers immediately above and below to
enhance the horizontal redistribution of the
wastewater and air as well as maximize the
self-supporting feature of the media.

Installation of the media should be handled with
special care to prevent potential damage to the
modules. Shaping, trimming and cutting of the
media may be done in the reactor provided
appropriate measures are taken to prevent

any chips, broken pieces or similar debris

from falling into the media.

Warranty

The media supplier shall certify to the general
contractor and the engineer in writing that

the media to be supplied will meet or exceed
the specifications. The manufacturer shall
provide limited warranty for a period of one
year after installation against defects in material
and workmanship.

For a more detailed specification for your
specific application, please contact NSW, LLC
at 800-368-3610, or 540-981-0362 and ask
for DURA-PAC.
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