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SYSTEM FOR REMOVING POLYMER PELLETS AND
OTHER CONTAMINANTS FROM WATER RESERVOIRS

FIELD OF THE INVENTION
The present disclosure relates to systems and devices for removing waste and debris
from bodies of water, and more particularly, relates to such systems and devices in which

polymer resin pellets are removed from contained water reservoirs.

BACKGROUND OF THE INVENTION

Water and stormwater from areas where polymer resin pellets can be found are
collected into basins where bucket conveyers can convey the pellets into disposal containers.
The water in these basins finds its way to ponds on the site with weirs and screens keeping the
pellets in the basins. The ponds eventually drain to waterways and usually have booms, weirs,
and screens to keep the pellets from entering the waterways. However, in an extreme rain
event, the water often overwhelms this system and can push pellets over the weirs and screens
and into the waterways. Also, flood waters can wash pellets out of the ponds. There is a need
to keep the number of polymer resin pellets in the system as low as possible, such the zero
pellet loss can be achieved. Accordingly, it is to this end that the present invention is generally

directed.

SUMMARY OF THE INVENTION

This summary is provided to introduce a selection of concepts in a simplified form that
are further described below in the detailed description. This summary is not intended to
identify required or essential features of the claimed subject matter. Nor is this summary
intended to be used to limit the scope of the claimed subject matter.

Systems for removing debris from a water reservoir are disclosed and described herein.
One such system can comprise (a) a moveable floating skimmer device positioned within the
water reservoir and configured to receive floating debris, the skimmer device comprising an
adjustable weir for capturing the debris and a receptacle for containing the debris, (b) a
discharge pipe connected to the skimmer device, the discharge pipe configured to receive the
debris and a first portion of water from the receptacle in the skimmer device, (c) a debris
separator fluidly connected to the discharge pipe and configured to receive the debris and the

first portion of water from the discharge pipe, the debris separator further configured to



10

15

20

25

30

WO 2023/102473 PCT/US2022/080741

separate the debris from the first portion of water, (d) a pump positioned between the discharge
pipe and the debris separator and configured to transport the debris and the first portion of
water in the discharge pipe to the debris separator via a pump outlet, and (e) a recycle line
connected to the debris separator and configured to return a second portion of water that exits
the debris separator back to the water reservoir.

Both the foregoing summary and the following detailed description provide examples
and are explanatory only. Accordingly, the foregoing summary and the following detailed
description should not be considered to be restrictive. Further, features or variations may be
provided in addition to those set forth herein. For example, certain aspects may be directed to

various feature combinations and sub-combinations described in the detailed description.

BRIEF DESCRIPTION OF THE FIGURES

The following figures form part of the present specification and are included to further
demonstrate certain aspects of the present invention. The invention may be better understood
by reference to one or more of these figures in combination with the detailed description.

FIG. 1 is a schematic flow diagram of a system for removing debris from a water
reservoir in accordance with an aspect of the present invention.

FIG. 2 is a schematic flow diagram of a system for removing debris from a water
reservoir in accordance with another aspect of the present invention.

FIG. 3 is a top view of a skimmer device that can be used in the systems of FIGS. 1-

FIG. 4 is cut-away side view of a skimmer device that can be used in the systems of
FIGS. 1-2.

While the inventions disclosed herein are susceptible to various modifications and
alternative forms, only a few specific aspects have been shown by way of example in the
drawings and described in detail below. The figures and detailed descriptions of these specific
aspects are not intended to limit the breadth or scope of the inventive concepts or the appended
claims in any manner. Rather, the figures and detailed descriptions are provided to illustrate
the inventive concepts to a person of ordinary skill in the art and to enable such person to make

and use the inventive concepts.

DEFINITIONS
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To define more clearly the terms used herein, the following definitions are provided.
Unless otherwise indicated, the following definitions are applicable to this disclosure. If aterm
is used in this disclosure but is not specifically defined herein, the definition from the [IUPAC
Compendium of Chemical Terminology, 2™ Ed (1997), can be applied, as long as that
definition does not conflict with any other disclosure or definition applied herein, or render
indefinite or non-enabled any claim to which that definition is applied. To the extent that any
definition or usage provided by any document incorporated herein by reference conflicts with
the definition or usage provided herein, the definition or usage provided herein controls.

Herein, features of the subject matter are described such that, within particular aspects,
a combination of different features can be envisioned. For each and every aspect and each and
every feature disclosed herein, all combinations that do not detrimentally affect the systems,
compositions, devices, or methods described herein are contemplated with or without explicit
description of the particular combination. Additionally, unless explicitly recited otherwise,
any aspect or feature disclosed herein can be combined to describe inventive systems,
compositions, devices, or methods consistent with the present disclosure.

The term “polymer” is used herein generically to encompass any synthetic polymeric
material that can float on water, and particularly includes polyolefins such as ethylene polymers
(e.g., ethylene homopolymers, ethylene copolymers, ethylene terpolymers, and the like, as well
as blends or mixtures thereof); propylene-based polymers (e.g., polypropylene homopolymer
and propylene-based copolymers, and the like, as well as blends or mixtures thereof); styrene-
based polymers (e.g., polystyrene homopolymer and styrene-based copolymers, and the like,
as well as blends or mixtures thereof); amine-based copolymers (e.g., polyamides, and the like,
as well as blends or mixtures thereof); and carboxylic acid based copolymers (e.g., polyesters
including poly(ethylene terephthalate), and the like, as well as blends or mixtures thereof). The
ethylene polymer encompasses polymers often referred to in the art as LDPE (low density
polyethylene), LLDPE (linear low density polyethylene), and HDPE (high density
polyethylene), among others.

In this disclosure, while systems and methods are described in terms of “comprising”
various components or steps, the systems and methods also can “consist essentially of” or
“consist of” the various components or steps, unless stated otherwise. The terms “a,” “an,”
and “the” are intended to include plural alternatives, e.g., at least one, unless otherwise
specified.

Various numerical ranges are disclosed herein. When a range of any type is disclosed

or claimed, the intent is to disclose or claim individually each possible number that such a



10

15

20

25

30

WO 2023/102473 PCT/US2022/080741

range could reasonably encompass, including end points of the range as well as any sub-ranges
and combinations of sub-ranges encompassed therein, unless otherwise specified. As a
representative example, the present disclosure recites that the water recirculation rate can be in
certain ranges. By a disclosure that the water recirculation rate can be in a range from 25 to
250 gpm (gallons/min) (95 to 946 1/min), the intent is to recite that the water recirculation rate
can be any water recirculation rate in the range and, for example, can include any range or
combination of ranges from 25 to 250 gpm (95 to 946 1/min), such as from 50 to 200 gpm (189
to 757 I/min), or from 120 to 200 gpm (x to 757 1/min), and so forth. Likewise, all other ranges
disclosed herein should be interpreted in a manner similar to this example.

In general, an amount, size, formulation, parameter, range, or other quantity or
characteristic is “about” or “approximately” whether or not expressly stated to be such.
Whether or not modified by the term “about” or “approximately,” the claims include
equivalents to the quantities or characteristics.

Although any methods, systems, steps, and components similar or equivalent to those
described herein can be used in the practice or testing of the invention, the typical methods,
systems, steps, and components are herein described.

All publications and patents mentioned herein are incorporated herein by reference in
their entirety for the purpose of describing and disclosing, for example, the constructs and
methodologies that are described in the publications and patents, which might be used in

connection with the presently described invention.

DETAILED DESCRIPTION OF THE INVENTION
Systems for removing debris — in particular, polymer resin pellets — from water
reservoirs are disclosed and described herein. An objective of this system is to remove as many
polymer resin pellets (and other types of debris) as possible from the water reservoir, such that
when an extreme rain or flood water event impacts the water reservoir, there are no polymer

resin pellets in the water reservoir that can leave the reservoir and reach a public waterway.

DEBRIS REMOVAL SYSTEMS

Systems configured to remove debris from a water reservoir can comprise (or consist
essentially of, or consist of) (a) a moveable floating skimmer device positioned within the water
reservoir and configured to receive floating debris, the skimmer device comprising an
adjustable weir for capturing the debris and a receptacle for containing the debris, (b) a

discharge pipe connected to the skimmer device, the discharge pipe configured to receive the
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debris and a first portion of water from the receptacle in the skimmer device, (c) a debris
separator fluidly connected to the discharge pipe and configured to receive the debris and the
first portion of water from the discharge pipe, the debris separator further configured to
separate the debris from the first portion of water, (d) a pump positioned between the discharge
pipe and the debris separator and configured to transport the debris and the first portion of
water in the discharge pipe to the debris separator via a pump outlet, and (e) a recycle line
connected to the debris separator and configured to return a second portion of water that exits
the debris separator back to the water reservoir.

The system for removing debris from the water reservoir can be configured to operate
continuously, particularly if a significant amount of debris is present in the reservoir, and/or
debris is constantly entering the water reservoir. Alternatively, the system for removing debris
from the water reservoir can be configured to operate on a periodic or intermittent basis.

Referring first to the moveable floating skimmer device, the floating skimmer device
is positioned within the water reservoir and is configured to receive floating debris. The
skimmer device has an adjustable weir for capturing the debris, which is generally floating on
the surface of the water, and has receptacle for containing the debris. Therefore, the skimmer
device is configured to float at or near the surface of the water in the reservoir. The type of
debris that the skimmer device is well suited for capturing/containing is not particularly limited,
and can include polymer resin pellets, polymer trash, floating organic waste, and the like, as
well as combinations thereof. Polymer trash can include various non-pellet polymer forms,
such as polymer flake, fluff, fines, strings, tails, rope, and the like. Floating organic waste
includes leaves, grass, and the like.

The water reservoir in which the debris is collected can be any suitable contained water
source, non-limiting examples of which include a collection pit, a water retention pond or
basin, a stormwater reservoir, and the like. Typically, the water reservoir is not a body of water
that may contain fish, such as a lake, a pond, a river, and so forth.

The movement of the skimmer device within the water reservoir generally is controlled
by a plurality of tethering lines. The tethering lines are connected to any suitable part of the
skimmer device. The number of tethering lines can be 2 tethering lines, 3 tethering lines, 4
tethering lines, or more, depending upon the size of the water reservoir and the environmental
conditions (e.g., wind conditions).

It can be advantageous for the system and the skimmer device to have a screen that
surrounds at least a portion of the skimmer device. The purpose of the screen is to prevent

large debris from entering the skimmer device, so that the skimmer device is more effective at
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capturing smaller floating debris, such as polymer resin pellets. The size of the openings in
the screen is not particularly limited, although a screen with an average diameter of screen
openings from 0.25 to 2 inches (6 to 51 mm), or from 0.5 to 1.5 inches (13 to 38 mm), is typical.
Thus, with the screen surrounding at least a portion of the skimmer device, the debris (e.g.,
smaller debris) and water within the water reservoir can flow through the screen and over the
adjustable weir to the receptacle in the skimmer device.

Attached to the skimmer device is a discharge pipe, which is configured to receive the
debris and a first portion of water from the receptacle in the skimmer device. The inlet of the
discharge pipe can be positioned at any location proximate to the receptacle area in which the
debris is collected and contained. In one aspect, for instance, the inlet of the discharge pipe is
positioned at a rear section of the skimmer device (the front being where the screen and
adjustable weir are often located) and fluidly connected to the receptacle in the skimmer device,
and in another aspect, the inlet of the discharge pipe is positioned at a top section of the
skimmer device and fluidly connected to the receptacle in the skimmer device. If desired, the
system can be configured with more than one discharge pipe connected to the skimmer device
at different locations.

A debris separator is fluidly connected to the discharge pipe and configured to receive
the debris and the first portion of water from the discharge pipe, and the debris separator is
further configured to separate the debris from the first portion of water. A pump is positioned
between the discharge pipe and the debris separator, and the pump is configured to transport
the debris and the first portion of water in the discharge pipe to the debris separator via a pump
outlet. The pump can be designed for (and the system can be configured for) any suitable water
recirculation rate, such as from 25 to 250 gpm (gallons/min) (95 to 946 I/min), from 50 to 200
gpm (189 to 757 I/min), from 120 to 200 gpm (x to 757 1/min), or from 140 to 180 gpm, and
the like. This water recirculation rate can be dependent upon many factors, such as the amount
of debris in the water reservoir and the capacity of the debris separator.

Referring now to the debris separator, any suitable device that sufficiently separates the
debris from the first portion of water can be used as the debris separator. Separation of the
debris from the first portion of water can be accomplished using gravity (e.g., the debris
separator can be on an elevated structure, and water is removed via gravity), using
movement/rotation, or a combination of two or more different techniques. Non-limiting
examples of debris separator devices that function to separate the debris from the first portion
of water include a rotary screen, a dewatering box, a sieve/screen system (a hydrosieve), and

the like, as well as combinations thereof.
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Attached to the debris separator is a recycle line, which is configured to return a second
portion of water that exits the debris separator back to the water reservoir. Thus, the debris
separator isolates the debris from the first portion of water, and the separated water (termed the
second portion of water) can be returned or recycled to the water reservoir via the recycle line.
It is possible for the second portion of water to be equivalent to the first portion of water, if all
of the water that enters the debris separator also exits the debris separator. Generally, however,
there are some water losses, although minimal, in the debris separator; for example, water
entrained with the debris, water entrained in the screens of the debris separator, and so forth.
Further, it is not required for all of the water that exits the debris separator to be returned to the
water reservoir.

In an aspect, the system for removing debris from the water reservoir can be further
configured for the second portion of water in the recycle line, that is returned to the water
reservoir, to propel floating debris towards and into the skimmer device. For instance, the
discharge from the recycle line can be oriented such that water/debris in the reservoir is
propelled towards the skimmer device.

As above, itis not required for all of the water exiting the debris separator to be recycled
into the water reservoir. For instance, the debris removal system can further contain a rinse
system, which can be configured to rinse debris — polymer pellets and other debris — into the
water reservoir using some or all of the second portion of water exiting the debris separator.
Altemnatively, a separate discharge from the debris separator (other than the recycle line) can
provide water for use in the rinse system.

In another example, the debris removal system can further comprise a cleaning system,
which can be configured to clean screens at a discharge from the water reservoir using some
or all of the second portion of the water exiting the debris separator. Alternatively, a separate
discharge from the debris separator can provide water for use in the cleaning system.

Optionally, the debris removal system also can further include a wash pump configured
to pressurize some or all of the second portion of water exiting the debris separator (or
alternatively, pressurize water from a separate discharge from the debris separator), for
example, to create a wash system. This higher pressure water from the wash system can be
used in the rinse system and/or the cleaning system. The wash pump can be operated
continuously or intermittently, depending upon demand. Typical output pressures from the
wash pump include from 2 to 50 psig (13 to 345 kPa) or from 5 to 20 psig (35 to 138 kPa),
although not limited thereto.
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Referring now to FIG. 1, arepresentative system 100 for removing debris from a water
reservoir 110 consistent with an aspect of the present invention is illustrated. The system 100
includes a moveable floating skimmer device 120, a discharge pipe 140, a pump 150, a debris
separator 160, and a recycle line 180. The skimmer device 120 floats at the surface of water
115 in the reservoir 110. The surface of the water, which contains floating debris, is identified
by the arrows in FIG. 1 leading into the skimmer device 120.

The discharge pipe 140 is connected to the skimmer device 120, and receives water and
debris from the skimmer device 120, and the water and debris are delivered to the debris
separator 160, which is fluidly connected to the discharge pipe. The pump 150 is positioned
in between and connected to the discharge pipe 140 and the debris separator 160. The pump
150 transports water and debris in the discharge pipe 140 to the debris separator 160 via a pump
outlet 155.

In the debris separator 160, the debris and water are separated, and in FIG. 1, the debris
is discharged from the debris separator 160 via a debris outlet 165 and is stored in a debris bin
170. Water exits the debris separator 160 in a recycle line 180 and is returned to the reservoir
110. Examples include rotary screens which separate the debris, move the debris to the debris
bin, and discharge the water.

FIG. 2 illustrates a system 200 for removing debris from a water reservoir 210
consistent with another aspect of the present invention. The system 200 includes a moveable
floating skimmer device 220, a discharge pipe 240, a pump 250, a debris separator 260, and a
recycle line 280, which are generally the same as described for the similarly numbered
components in FIG. 1. The skimmer device 220 floating at the surface of water 215 in the
reservoir 210 and the pump outlet 255 between the pump 250 and the debris separator 260 in
FIG. 2 also are generally the same as described for the similarly numbered components in FIG.
1. The debris separator 260 in FIG. 2 retains the debris that is separated from the water, unlike
in FIG. 1. Examples include dewatering boxes, which retain the debris and discharge the
water.

In FIG. 3, a top view of skimmer device 320 floating on the surface of water 315 is
illustrated. Two tethering lines 335 are attached to the skimmer device 320 to control its
movement in the water reservoir. At a front end (or inlet) of the skimmer device is an adjustable
weir 325 and a screen 328, which is designed to prevent large debris from entering the skimmer
device 320. A discharge pipe 340 in FIG. 3 is connected to the top of the skimmer device 320,

and the discharge pipe receives debris and water from within the skimmer device.
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FIG. 4 is a cut-away side view of a skimmer device 420. FIG. 4 emphasizes the
adjustable weir 425 at a front end (or inlet) of the skimmer device 420, as well as a receptacle
430 for containing debris, which is subsequently removed from the skimmer device in a

discharge pipe 440 (partially shown) at a bottom/rear section of the skimmer device.

The invention is described above with reference to numerous aspects and specific
examples. Many variations will suggest themselves to those skilled in the art in light of the
above detailed description. All such obvious variations are within the full intended scope of
the appended claims. Other aspects of the invention can include, but are not limited to, the
following (aspects are described as “comprising” but, alternatively, can “consist essentially of”
or “consist of”):

Aspect 1. A system for removing debris from a water reservoir, the system comprising:

(a) a moveable floating skimmer device positioned within the water reservoir and
configured to receive floating debris, the skimmer device comprising an adjustable weir for
capturing the debris and a receptacle for containing the debris;

(b) a discharge pipe connected to the skimmer device, the discharge pipe configured to
receive the debris and a first portion of water from the receptacle in the skimmer device;

€ a debris separator fluidly connected to the discharge pipe and configured to receive
the debris and the first portion of water from the discharge pipe, the debris separator further
configured to separate the debris from the first portion of water;

(d) a pump positioned between the discharge pipe and the debris separator and
configured to transport the debris and the first portion of water in the discharge pipe to the
debris separator via a pump outlet; a€(e) a recycle line connected to the debris separator and
configured to return a second portion of water that exits the debris separator back to the water
reservoir.

Aspect 2. The system defined in aspect 1, wherein the skimmer device is configured to
float at or near the surface of the water in the reservoir.

Aspect 3. The system defined in aspect 1 or 2, wherein the system further comprises a
plurality of tethering lines to control the movement of the skimmer device within the water
reservoir.

Aspect 4. The system defined in any one of aspects 1-3, wherein an inlet of the
discharge pipe is positioned at a rear section of the skimmer device and fluidly connected to

the receptacle in the skimmer device.
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Aspect 5. The system defined in any one of aspects 1-4, wherein an inlet of the
discharge pipe is positioned at a top section of the skimmer device and fluidly connected to the
receptacle in the skimmer device.

Aspect 6. The system defined in any one of aspects 1-5, wherein the system is
configured to run periodically or intermittently.

Aspect 7. The system defined in any one of aspects 1-5, wherein the system is
configured to run continuously.

Aspect 8. The system defined in any one of aspects 1-7, wherein the debris comprises
polymer resin pellets.

Aspect 9. The system defined in any one of aspects 1-8, wherein the debris comprises
polymer trash, e.g., polymer flake, fluff, fines, strings, tails, rope, etc.

Aspect 10. The system defined in any one of aspects 1-9, wherein the debris comprises
floating organic waste, e.g., leaves, grass, etc.

Aspect 11. The system defined in any one of aspects 1-10, wherein the water reservoir
is any suitable contained water source, e.g., a collection pit, a water retention pond or basin, a
stormwater reservoir, etc.

Aspect 12. The system defined in any one of aspects 1-11, wherein the water reservoir
is not a body of water, e.g., a lake, pond, river, etc., that contains fish.

Aspect 13. The system defined in any one of aspects 1-12, wherein the debris separator
comprises any suitable device for separating the debris from the first portion of water, e.g., a
rotary screen, a dewatering box, a sieve/screen system (hydrosieve), etc.

Aspect 14. The system defined in any one of aspects 1-13, wherein the debris separator
is further configured to separate the debris from the first portion of water using gravity.

Aspect 15. The system defined in any one of aspects 1-14, wherein the system (or the
pump) is configured for a water recirculation rate in any suitable range, e.g., from 25 to 250
gpm (95 to 946 1/min), from 50 to 200 gpm (189 to 757 1/min), from 120 to 200 gpm (454 to
757 1/min), etc.

Aspect 16. The system defined in any one of aspects 1-15, wherein the system further
comprises a screen surrounding at least a portion of the skimmer device, the screen configured
to prevent large debris from entering the skimmer device.

Aspect 17. The system defined in any one of aspects 1-16, wherein the system further
comprises a screen surrounding at least a portion of the skimmer device, the screen having an
average diameter of screen openings in any suitable range, e.g., from 0.25 to 2 inches (6 to 51

mm), from 0.5 to 1.5 inches (13 to 38 mm), etc.
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Aspect 18. The system defined in aspect 16 or 17, wherein the skimmer device is further
configured for the debris and water within the water reservoir to flow through the screen and
over the adjustable weir.

Aspect 19. The system defined in any one of aspects 1-18, wherein the system further
comprises a rinse system configured to rinse debris, e.g., pellets and other debris, into the water
reservoir using water from the debris separator.

Aspect 20. The system defined in any one of aspects 1-19, wherein the system further
comprises a cleaning system configured to clean screens at a discharge from the water reservoir
using water from the debris separator.

Aspect 21. The system defined in any one of aspects 1-20, wherein the system is further
configured for the second portion of water in the recycle line, that is returned to the water
reservoir, to propel floating debris into the skimmer device.

Aspect 22. The system defined in any one of aspects 1-21, wherein the system further
comprises a wash pump configured to pressurize water exiting the debris separator (e.g., to
create a wash system).

Aspect 23. The system defined in aspect 22, wherein the wash pump operates
intermittently or continuously.

Aspect 24. The system defined in aspect 22 or 23, wherein the wash pump has any
suitable output pressure, e.g., from 2 to 50 psig (13 to 345 kPa), from 5 to 20 psig (35 to 138
kPa), etc.
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CLAIMS
We claim:
1. A system for removing debris from a water reservoir, the system comprising:

(a) a moveable floating skimmer device positioned within the water reservoir and
configured to receive floating debris, the skimmer device comprising an adjustable weir for
capturing the debris and a receptacle for containing the debris;

(b) a discharge pipe connected to the skimmer device, the discharge pipe configured
to receive the debris and a first portion of water from the receptacle in the skimmer device;

(c) a debris separator fluidly connected to the discharge pipe and configured to
receive the debris and the first portion of water from the discharge pipe, the debris separator
further configured to separate the debris from the first portion of water;

(d) a pump positioned between the discharge pipe and the debris separator and
configured to transport the debris and the first portion of water in the discharge pipe to the
debris separator via a pump outlet; and

(e) arecycle line connected to the debris separator and configured to return a second

portion of water that exits the debris separator back to the water reservoir.

2. The system of claim 1, wherein the skimmer device is configured to float at or near

the surface of the water in the reservoir.

3. The system of any one of claims 1 or 2, wherein the system further comprises a
plurality of tethering lines to control movement of the skimmer device within the water

reservoir.

4, The system of any one of claims 1 to 3, wherein an inlet of the discharge pipe is
positioned at a rear section of the skimmer device and fluidly connected to the receptacle in

the skimmer device.

5. The system of any one of claims 1 to 4, wherein an inlet of the discharge pipe is
positioned at a top section of the skimmer device and fluidly connected to the receptacle in

the skimmer device.
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6. The system of any one of claims 1 to 5, wherein the system is configured to run
periodically or intermittently.
7. The system of any one of claims 1 to 6, wherein the system is configured to run
continuously.
8. The system of any one of claims 1 to 7, wherein debris comprises polymer resin
pellets.
9. The system of any one of claims 1 to 8, wherein the debris comprises polymer trash.
10. The system of any one of claims 1 to 9, wherein the debris comprises floating organic
waste.
11.  The system of any one of claims 1 to 10, wherein the water reservoir is a collection

pit, a water retention pond or basin, or a stormwater reservoir.

12.  The system of any one of claims 1 to 11, wherein the water reservoir is not a body of

water that contains fish.

13.  The system of any one of claims 1 to 12, wherein the debris separator is further

configured to separate the debris from the first portion of water using gravity.

14.  The system of any one of claims 1 to 13, wherein the debris separator comprises a

rotary screen, a dewatering box, a sieve/screen system or a hydrosieve.

15.  The system of any one of claims 1 to 14, wherein the system further comprises a
screen surrounding at least a portion of the skimmer device, the screen configured to prevent

large debris from entering the skimmer device.

16.  The system of claim 15, wherein the screen has an average diameter of screen

openings in a range from 0.25 to 2 inches (6 to 51 mm).
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17.  The system of any one of claims 15 or 16, wherein the system is configured for a

water recirculation rate in a range from 25 to 250 gpm (95 to 946 1/min).

18. The system of any one of claims 15 to 17, wherein the skimmer device is further configured
for the debris and water within the water reservoir to flow through the screen and over the

adjustable weir.

19.  The system of any one of claims 1 to 17, wherein the system is further configured for
the second portion of water in the recycle line, that is returned to the water reservoir, to

propel the floating debris into the skimmer device.

20.  The system of any one of claims 1 to 19, wherein the system further comprises a rinse
system configured to rinse debris into the water reservoir using water from the debris

separator.

21.  The system of any one of claims 15 to 20, wherein the system further comprises a
cleaning system configured to clean screens at a discharge from the water reservoir using

water from the debris separator.

22.  The system of any one of claims 1 to 21, wherein the system further comprises a wash
pump configured to pressurize water exiting the debris separator to an output pressure in a

range from 2 to 50 psig (13 to 345 kPa).

23. The system of claim 22, wherein the wash pump operates intermittently or
continuously.
24, The system of claim 22 or 23, wherein the wash pump has an output pressure from 2 to

50 psig (13 to 345 kPa).
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