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(54)
RAINFALL RUNOFF

(57) The new system, Stormpillow, deals with con-
taminated runoff stormwater before it goes to the drain-
age channel and water bodies. A well-designed technol-
ogy is fitted into a drainage inlet without modifying or
manipulating the drainage or hydraulic infrastructure ar-
chitecture. The Stormpillow design is adaptable to any
size or shape of drainage architecture. Most pollutants
such as hydrocarbons, microplastics, microplastic,
heavy metals, coarse and small debris, and dissolved
ones are removed by taking advantage of the filter media
composition in the bag (pillowcase).

The main advantages of the system, which distin-
guish it from other similar systems on the market, are
increased hydraulic efficiency, extremely low operation
and maintenance (O&M) costs, ease of installation and
maintenance, adaptability to any size and shape of the
drainage system of the catchment, and the presence of
the entire treatment media (granular activated carbon,
zeolite, and perlite) in the pillowcase, which improves
treatment efficiency. These advantages distinguish the
system from other filtration technologies on the market.

The technology has a well-designed overflow mech-
anism equipped with traping mesh (capturing debris and
other coarse materials associated with the stormwater)
that ensures the system’s high efficiency in the face of
high stormwater intensity and frequency.

In addition to being very easy to install, build, and
maintain, Stormpillow is also quite relatively affordable.
Itis notonly adaptable to any size and shape of the drain’s
inlet due to the highly practical design of Stormpillow’s
body (guiding frame), but there is also an adjustable de-
sign that provides the possibility of being modified on the
site in the occasion that there is any error in the meas-
urement of the dimension of the drain inlet or any other
obstacle to setting up Stormpillow.

STORMPILLOW TECHNOLOGY -FILTRATION SYSTEM FOR STORMWATER TREATMENT OF

As a result of the filtering materials that are used in
Stormpillow, contaminated stormwater runoff may be ad-
dressed on a large scale without having to take into con-
sideration the hydraulic structure architectural design. In
addition to being very effective at preventing pollution,
the design of the overflow decreases the likelihood that
polluted runoff will either be diverted around the system
or overflow.
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Description
APPLICATION FIELD

[0001] The following invention, STORMPILLOW, is a
filtration system designed primarily for stormwater treat-
ment with the goal of ensuring environmental protection
for receiving waters as well as compliance with the sew-
age system’s discharge limit. Drain inlets are the most
common application for this technology. This technology,
which was mainly developed to manage stormwater run-
off quality, is characterized by decreased dimensions,
flexibility in design and dimension, ease of installation
and maintenance, as well as highly effective treatment
performance in terms of treated runoff and depuration
efficiency.

ISSUES

[0002]
concern:

The following issues are matters of particular

1. Because of the high rate of urbanization and in-
dustrialization, stormwater runoff resulting from the
impervious area is one of the dangerous runoffs that
cannotbe discharged into water bodies without treat-
ment. Stormwater runoff is mainly identified by the
presence of contaminants such as total suspended
solids, hydrocarbons, macroplastics® (0.49-10501
MPs/L-1), microplastics, toxic heavy metals, nutri-
ents, and coarse and small debris.

2. Difficulty in installation and post-operation trou-
bles are two of the most serious issues with existing
related technologies on the market. Not only is the
installation process difficult from an engineering and
operational point of view, as well as obstructing area
activity, but it also creates post-operational issues
such as high debris loss, which causes drainage sys-
tem blockage.

3. In order to ensure environmental safety, mainte-
nance is critical. Maintenance activities are typically
complex, high-priced, and time-consuming.

4. There is a considerable risk of overflowing due to
a lack of appropriate engineering design since ex-
isting related technologies in markets are incapable
of managing high rainfall intensity and frequency.

RESOLUTIONS AND PURPOSES

[0003] The ameliorative and innovative solutions for
the critical points highlighted above, integrated into
Stormpillow technology, include:

1. Treatment (physical, physicochemical and ad-
sorption) of stormwater runoff flowing on imperme-
able surfaces through the simple installation of
Stormpillows into existing catchments and the use
of a selected mixture of filter media based on the
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nature of the pollutants specific to the catchment,
with the goal of removing runoff contaminations be-
fore they enter water bodies. Furthermore, the filter
material used to fill the filter is unique to each loca-
tion. In general, the media consists of a combination
of zeolite, perlite, and granular activated carbon
(GAC), as well as other media, depending on the
pollution level in the catchment.

2. The runoff that flows into the drain’s inlet may con-
tain a range of pollutants such as mud, debris, fine
and coarse rocks (2000 to 16000 pounds per acre2),
hydrocarbons (e.g., oil, petroleum), heavy metals,
and plastics (microplastics and macroplastics). In
addition to these contaminants, runoff may include
bacteria. The treatment of these pollutants in water
bodies is addressed by Stormpillow’s right filter me-
dia and appropriate design circumstances. As a re-
sult, after passing through the filter, fairly clean water
enters the drainage system.

3. Stormpillow can be installed in a variety of areas,
including airports, ports, and terminals, as well as
general industrial sites, parking lots, service stations,
restaurants, residences, and multi-family housing.
4. One of Stormpillow’s benefits is its ease and quick
installation. The technology is builtin such a way that
its size can be adjusted to the dimensions and the
shape of the drainage system’s existing structures.
It has an extremely adjustable dimension which can
be adjusted to the drain’s inlet at the site thanks to
design innovation.

5. There are no post-construction issues such as
blocked drainage system channels due to compli-
cated technology installation or being compelled to
alter the architecture of the presentdrainage system.
6. Because Stormpillow is put directly in the drain
intake, it avoids challenges connected to soil occu-
pation and building site logistics, ensuring great
treatment performance in terms of treated water at
significantly lower costs than any other alternative.
Stormpillow installation does not need intrusive civil
and building work.

7. The existing related technologies face a significant
maintenance issue. Despite the fact that most filter
system maintenance is required, the majority of them
have been abandoned due to their complicated de-
sign, which necessitates the expenditure of money
and effort. As a result, maintaining these technolo-
gies takes a long time and is quite expensive. The
design of the components of Stormpillow has been
intended to meet this onerous problem. Maintenance
operations are facilitated since Stormpillow is easily
removable from the drainage inlet and thus minimiz-
es the necessary workspace for maintenance and it
only deals with the substitution of the filtering media.
8. The majority of existing related technologies are
not built to deal with high frequency and intensity
rainfall, which can result in floods and polluted water
spreading. By creating the overflow system
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equipped to capture pollution as well, Stormpillow is
ideally built to reduce the possibility of overflowing
and its harmful consequences.

9. Stormpillow functioning requires zero energetic
costs.

DESCRIPTION

[0004] Stormpillow technology is atreatment(physical,
physicochemical and adsorption) system filled with sev-
eral media compositions depending on the application.
This system can clean stormwater runoff, to guarantee
environmental protection of the receiving water bodies.
The advantages of the Stormpillow compared to other
similar technologies in the market is:

¢ The contaminants associated to stormwater runoff
from impervious areas can be treated extremely;

¢ The design of Stormpillow is adjustable to any drain
inlet and fits with any shape and dimensions;

¢ Ithasaninnovative adjustable design at-site to apply
and easy to install;

¢ Highly easy and economic maintenance activity;

* Acreative overflow design that also has a pollution-
capturing design reduces the chance of overflowing
in extreme situations. The number of overflows de-
pends on the application.

[0005] Stormpillow components are as follows:

e  Filter media (7). By passing through the material,
stormwater overcomes the filtration process and ad-
sorption of contaminants, with the removal of also
the dissolved substances. It’stipically made of acom-
bination of zeolite, pearlite, and granular activated
carbon (GAC), as well as other media, depending
on the pollution matrics in the catchment.

e The filter media is wrapped in a flexible pillowcase
(6) with a sufficient mesh size (e.g. 3 mm) to avoid
interfering with the filtration process and preventing
filtering material loss in the drainage outlet. The pil-
lowcase containing the filter media is a container in
aguiding frame (1). The shape and dimension of the
guiding frame, and consequently the amount of fil-
tering material, are proportioned and adaptable to
the dimension of the drainage inlet.

*  Stormpillow has the benefit of being very adjustable
on-site. This means that not only is the dimension of
the Stormpillow defined by the dimensions and
shape of the drain entrance, but it can also be ad-
justed on-site to the size of the drain inlet if the meas-
urements are inaccurate. In case of rectangular
shape, the guiding frame (1) is divided into two L
pieces, one of them with overflow has one adjustable
sign (14) and the other L piece includes two adjust-
able signs (14) that may be adjusted as necessary.

e The pillowcase in the guiding frame is supported by
a mesh laying plate (5), with a mesh size suitable
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(e.g 3,5 cm) to not interfere with the filtration process
as well as to not be washed out the filter media.
The internal perimeter of the guiding frame is cov-
ered with a sealing (12) to ensure the hydraulic seal
of the system and avoid leakages of non-filtered wa-
ter down in the inlet drains.

The guiding frame has two handles (2) to ensure
easy installation and maintenance activity.

The guiding frame’s two L pieces are secured with
a suitable number of elements of junction (3). There
are also clevis pins with split pins (15) for assembling
the adjustable sections. These clevis pins properly
set up the Stormpillow framework after calculating
the appropriate dimension and size of the guiding
frame (1) on-site. This enables the guiding frame’s
dimension flexibility.

The guiding frame is fixed in the drainage inlet thanks
to four holding brackets (9), suitable to hold the
weight of the entire Stormpillow structure.

The guiding frame is equipped with a suitable
number of overflows (4). The number and the height
of the overflow is proportional to the stormwater run-
off flow and the dimensions of the guiding frame. In
case of intense rainfall events, if the water reaches
the height of the overflow, it will flow inside the guid-
ing frame and down in the drainage inlet through the
bottom holes (8). The number of the bottom holes is
also proportional to the stormwater runoff flow and
the dimensions of the guiding frame and furthermore
to the number of overflows.

The overflows are covered with atrappingmesh (11),
to avoid the guiding frame being filled with gross sol-
ids, like leaves, sticks, stones, big debris, street gar-
bage, and gross sand.

The internal structure of the guiding frame has holes
(10) to facilitate the management of overflows in
case of intense rainfall events.

Claims

The Stormpillow is a novel stormwater treatment
technique for retrofitting existing catchment basins
that is both convenient and revolutionary.

2. The Stormpillow comprises:

o Stormpillow is equipped with a "guiding frame"
which, in addition to supporting the pillowcase,
directs the runoff through the filtering media
thanks to its shape.

o The guiding frame has the possibility of being
adaptable at the site thanks to the innovation of
"Adjustable Design".

o The rainwater runoff is forced through afiltering
layer composited by typically granular activated
carbon (GAC), Zeolite, perlite, and/or other com-
positions. The volume percentage of each com-
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ponent depends on the necessities of the catch-
ment and treatment necessities.

o Stormpillow is supplied with a wide mesh laying
plate made of fiberglass, suitably fixed to the
internal walls of the drain in order to make in-
stallation and maintenance easy.

o The filtering media is wrapped inside a techni-
cal pillowcase, made of machine-woven plastic
thread with double overlapping mesh, able to
retain coarse material without slowing down the
water flow and to reduce the risk of overflowing
thanks to its particular design.

o The entire system has a great overflow design
and the bottom holes. Owing to overflow engi-
neering, equipped to capture debris, the risk of
bypassing polluted runoff is reduced.

Treatment with Stormpillow is effective against even
the finest solids and dissolved pollutants such as hy-
drocarbons, organic pollutants, microplastic, heavy
metals, and coarse and small debris by physical and
physicochemical. the innovation point of the Storm-
pillow is that its installation is simple and flexible, but
the implications are significant. There is no need to
change the drainage system’s basic architecture,
and hydraulic network, and guarantees a high result
for a minimum investment.

The Stompillow is an in-house storm drain treatment
device that treats the rainwater runoff in a direct and
continuous manner from the perspective of the qual-
ity of the water. The innovative potential of the sys-
tem lies in its capacity to be designed in such a way
so that it can be constructed exactly to the dimen-
sions of each storm drain. A further innovation that
makes a significant difference is having an adjusta-
ble design that is incredibly customizable, in which
the dimensions may be altered on location as well.

Maintenance is extremely simple and cost-effective
which is the innovative point of the Stormpillow. In
addition to cleaning the system, only the filtering me-
dia needs to be replaced and the "pillowcase" needs
to be recovered if necessary.

The Stormpillow guarantees the following results:

o Reduction of stormwater runoff’s hazardous
constituents (e.g. small and coarse particles,
dissolved contaminants, microplastics, and so
on);

o Installation does not need to modify the hy-
draulic capacity of the drainage system;

o It can be applied to every type and size of a
storm drain on the market and/or manufactured
thanks to its adjustable design;

o Assembling with the possibility of being adjust-
able at the site, make the Stormpillow more ef-
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fective.

o It requires little effort and is cost-effective to
maintain;

o It guarantees a high treatment capacity without
the risk of overflowing and bypassing the runoff.
In extreme events, in the case of overflow, the
overflow design has the capacity of capturing
the debris as well.

Amended claims in accordance with Rule 137(2)
EPC.

A stormwater infiltration pillow characterised by:

a) Frame body dimensioned and adapted to fit
within a drainage inlet obstructing at least a por-
tion of said drainage inlet, to allow undisturbed
stormwater runoff discharge under overflow
conditions.

b) Layer of fluid-permeabile filter material, rest-
ing within the frame body.

c) Two (2) mesh laying plates dimensioned and
adapted to fit respectively above and below the
layer of filter material, to retain said filter material
within the frame body.

d) Holding brackets positioned below the frame
body, dimensioned to sustain the weight of the
frame body, mesh laying plates and filter mate-
rial layer.

The stormwater infiltration pillow of claim 1 wherein
said layer of filter material consists of a mixture of
granular activated carbon (GAC), zeolite and perlite,
or other mixtures of filter media depending on the
expected pollutants to be treated by the stormwater
infiltration pillow.

The stormwater infiltration pillow of claim 1 wherein
said frame body comprises of removable plates so
thatthe layer offilter material can be removed without
disassembling the mesh laying plates from the frame
body.
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