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o (57) Abstract: A method and system for processing sludge, such as animal waste. Waste sludge from a reservoir (10) is fed into a
geotextile container (16), which functions as a filter. The liquid permeates the container, while the container retains the solid waste.
The liquid flows into a liquid reservoir (20), from which it may be drawn. The solid waste will digest and compost in the container.
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METHOD AND SYSTEM FOR PROCESSING WASTE

Field of the Invention

This invention relates 10 method and system for processing amimal waste.

Backeround of the Invention

Currently, the processing of animal waste is a time-consuming, not to mention smelly,
process. Waste 1s fed through a pipe into a collection pond. The pond must be Jarge enough to
accommodate the waste produced, which, depending on the type and number of animals, can be
considerable and therefore require a pond that occupies a significant amount of land. Once in
the pond, the waste is digested or semi-digested, and the solid waste ultimately settles to the
bottom of the pond. As one would expect, the odor emanating from the pond can be both
noxious and a nuisance to others.

Because the waste contains valuable nutrients desirable for use as a fertihzer, great
lengths are taken and significant monies expended to recapture the solid waste. While in the
pond, the waste begins to digest, transforming the waste into a potential nutrient source. This
process takes a considerable amount of time, after which the waste must then be pumped out of

the pond in order 10 be used as fertilizer or other nutrients. Not surprisingly, a large amount of

the waste is unable to be recaptured and therefore the value of the waste is Jost.
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Summary of the Invention

In one aspect, the present invention provides a system for processing
waste in the form of a waste sludge comprising solid waste and liquid waste.
5 At least one geotextile container is positioned above-ground for filtering at
least some of the liquid from the waste sludge. The system also includes at
least one container for transporting the waste sludge into the at least one
geotextile container and a liquid reservoir for collecting the liquid filtered from

the at least one geotextile container.
10 The invention also provides a method of processing waste comprising:

a. feeding waste sludge comprising solid waste and liquid into at

least one geotextile container positioned above-ground;
b. removing at least some of the liquid from the waste sludge using

the at least one geotextile container; and
15 C. collecting the liquid removed from the waste sludge.

The method and system may be used for processing animal waste,
whereby liquid is removed from the waste and recycled for use in other
applications. Moreover, use of the method and system facilitates capture of
the solid waste, which may then be used as fertilizer or other nutrients.

20 In the present method and system, waste sludge is fed into a geotextile
container, which functions as a filter. The liquid from the sludge permeates

the geotextile container, while the geotextile container retains the solid waste.

Multiple geotextile containers may be used to -
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further filter and clean the liquid. The liquid exiting the geotextile container flows into a
reservoir, from which the liquid may be drawn for use in other applications.

During this process, the solid waste 1s trapped in the geotextile container, where it will
digest and may be easily accessed for use as fertilizer or other nutrients. Use of geotextile
containers thereby obviates the expensive and time-consuming process of extracting the waste
from the collection pond. Moreover, geotextile containers are significantly more effective in
capturing the solid waste, thereby reducing the loss of waste and the benefits derived therefrom.
Because the geotextile container helps contain the odor of the waste, the method and system of
the present mnvention reduces the impact waste processing has on others. All of these benefits
are achieved by using geotextile containers that occupy only a small fraction of tﬁe land
typically required for processing waste using a collection pond, thereby facilitating the permit
process.

It is an object of the present invention to provide a method -and system of recycling

liquid from animal waste.

[t 1s a further object of the present invention to provide a method and system of
capturing animal waste for use in later applications.

It is yet another object of the present invention to reduce the volume of waste by

removing high percentages of liquid content.

Brief Description of the Drawings

FIG. 1 illustrates an embodiment of the system of the present invention.
FIG. 2 illustrates an alternative embodiment of the system of the present invention.
FIG. 3 illustrates yet another alternative embodiment of the system of the present

invention.

N Detalled Description of the Drawings
FIG. 1 illustrates an embodiment of the system of the present invention used in
connection with processing of hog waste. The system and method of the present invention,
however, may be used in connection with processing the waste of any type of animal, including
livestock, poultry, and dairy, and 1s not limited to hog waste.
The system includes a waste reservoir 10 filled with a combination of liquid and hog
waste (“waste sludge”). In the embodiment shown in FIG. 1, the waste reservoir 10 may be,

but does not have to be, located under a hog barn 12 so that waste accumulated in the barn 12
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may simply be swept or raked through a hole or other opening in the hog bam floor or, if the
barn 12 has slatted floors, may fall through the floor and directly into the waste reservoir 10
located underneath the barn 12. Alternatively, the hog barn floor may be sloped to collect the
waste sludge at a desired location in the hog barn 12.

From the waste reservoir 10, the waste sludge 1s transported through a primary
connector, such as pnmary discharge pipe 14, into a primary geotextile container 16. As shown
in FIG. 1, the waste reservoir 10 i1s preferably, but does not have to be, sloped or angled so that,
by virtue of gravitational pull, the waste sludge is fed into the primary discharge pipe 14. Other
means, however, for example mechanical means such as pumps, may be used to direct the
waste sludge into and through the primary discharge pipe 14. The waste reservoir 10 is
preferably emptied m this manner every 8 to 12 days, but discharge of the waste may occur
more or less frequently, or even continuously. One skilled in the art would readily understand
that one or more flow regulators, such as a valve or other means (not shown), may be used to
control the flow of waste sludge into the primary geotextile container 16.

The geotextile containers discussed herein are preferably made from a material
possessing suitable physical properties including structural integrity, liquid permeability, and
adequate strength. A fabric, preferably a high strength woven or knitted polyester,
polypropylene, or polyethylene fabric, is particularly useful in this application. U.S. Patent No.
6,186,701, Issued February 13, 2001, discloses a container,
sold under the trademark Geotube®, that is well-suited for use in the present invention,
although the disclosure and claims contained herein are in no way intended to be limited to the

container disclosed in U.S. Patent No. 6,186,701.

Once 1n the primary geotextile container 16, the liquid from the waste sludge permeates
the walls of the primary geotextile container 16 while the solid waste is contained within the
primary geotextile contamner 16. The geotextile container 16 is self-supporting, and therefore
while additional supporting structure, either external or internal can be used, it is not necessary.
The hqud exiting the pnimary geotextile container 16 is thereby filtered, separating the solid

(including, but not limited to, suspended solids and dissolved solids) from the liquid. The
primary geotextile contamer 16 may, but does not have to be, lined with a second fabric, such
as a woven or nonwoven polyester, polypropylene, or polyethylene fabric, to further facilitate
retention of the solid waste within the geotextile container 16. When the primary geotextile

container 16 is filled to capacity, it may be emptied and reused again or may simply be

replaced.
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To facilitate collection of the filtered liquid exiting the primary geotextile container 16,
a barrier, such as a berm 18, preferably extends around the periphery of the primary geotextile
container 16. A substantially liquid impermeable liner (not shown) may be positioned under
the primary geotextile container 16 and over the berm 18. A three-dimensional drainage net,
mat, or core (not shown) may also be positioned between the liner and the geotextile container
to facilitate 360° permeability. The liner prevents the filtered liquid exiting the primary
geotextile container 16 from absorbing into the ground, while the berm 18 prevents the filtered
liquid from escaping outside the area defined by the berm 18. As shown in FIG. 1, a liqud
reservoir 20 is located substantially adjacent to the primary geotextile container 16. The
filtered liquud contained within the area runs into the liquid reservoir 20. The liquid in the
liquid reservoir 20, substantially free of solid waste, is then suitable for use in other
applications, such as cleaning the hog barn 12. In experiments, the method and system of the
invention has been shown to remove between 45 and 90% of the solid waste from waste sludge.

Any number or configurations of geotextile containers can be used in this application.
For example, in an alternative embodiment illustrated in FIG. 2, a secondary geotextile
container 22 may be used to further filter and clean the liquid exiting the primary geotextile
container 16. Liquid exiting the primary geotextile container 16 (“once-filtered liquid”) is
subsequently fed into the secondary geotextile container 22. FIG. 2 illustrates use of a sump
pump 26 for this purpose. The once-filtered liquid flows into a sump 28. A sump pump 26
thereafter pumps the once-filtered liquid through a secondary connector, such as a secondary
discharge pipe 24, and into the secondary geotextile container 22. Any means of feeding the
once-filtered liquid into the secondary geotextile container 22 may be used, however, including,
but not limited to, gravitational flow, siphoning, etc. Additiorially, one or more flow regulators,
such as a valve or other means, may be used to control the flow of the once-filtered liquid into
the secondary geotextile container 22. The secondary geotextile container 22 serves to further
filter the liquid. A second barrier, such as a berm 30, preferably extends around the periphery
of the secondary geotextile container 22. The liquid exiting the secondary geotextile container
22 flows into the adjacent liquid reservoir 20, where 1t can be removed for use in a number of
applications.

FIG. 3 illustrates yet another embodiment of the system of the present invention
whereby waste sludge can be pumped simultaneously into multiple geotextile containers 32, 34.
As shown in FIG. 3, a flow regulator, such as a valve 36, may positioned at the end of the

primary discharge pipe 38, to which secondary discharge pipes 40, 42 leading to the geotextile
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secondary discharge pipe 40, 42 may also be equipped with its own flow regulator (not shown)
to control flow into its respective geotextile container 32, 34. While only two geotextile
containers 32, 34 are shown in FIG. 3, one skilled in the art will understand that a manifold
system may be used to simultaneously fill any number of geotextile containers.

The foregtoing 1s provided for purposes of illustrating, explaining, and describing
embodiments of the present invention. Further modifications and adaptations to these
embodiments will be apparent to those skilled in the art and may be made without departing

from the scope or spirit of the invention.
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I claim:

1. A system for processing waste comprising:
a. a waste sludge comprising solid waste and liquid;
b. at least one geotextile container positioned above-ground for filtering at

least some of the ligquid from the waste sludge;

C. at least one connector for transporting the waste sludge into the at least one

geotextile contamer; and

d. a liquid reservoir for collecting the liquid filtered from the at least one geotextile
container.
2. The system of claim 1, wherein the system further comprises a waste reservoir for

collecting the waste sludge and wherein the at least one connector transports the waste sludge

from the waste reservoir and mto the at least one geotextile container.
3. The system of claim 1. wherein the at least one connector comprises a pipe.

4.  The system of claim 1, further comprising at least one regulator for controlling flow of

the waste sludge into the at least one geotextile container.
5. The system.of claam 4, wherein the at least one regulator comprises a- valve.

6. The system of claim 1, wherein the at least one geotextile container comprises an at

least partially liquid permeable material.
7. The system of claim 6, wherein the material comprises fabric.

8. The system of claim 6, wherein the at Jeast one geotextile container comprises an inner

layer and an outer layer of matenal.

9. The system of claim 1, further comprising a barrier defining an area in which the at least

one geotextile container may be positioned.
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10. The system of claim 1, further comprising a hner positioned under the at leést one

geotextile container.

11.  The system of claim 1, further comprising a three-dimensional dramnage net positioned

under the at least one geotextile container.

12.  The system of claim 1, wherein the liquid reservoir is positioned substantially adjacent

to the at least one geotextile container.

13.  The system of claim 1, wherein the at least one geotextile container comprises a primary
geotextile container and a secondary geotextile contamer and the at least one conmector
comprises a primary connector and a secondary connector, wherein the primnary connector
transports waste sludge into the primary geotextile container and wherein the secondary
connector transports liquid filtered by the primary geotextile container into the secondary

geotextile container.

14.  The system of claim 1, wherein the at Jeast one geotextile container comprises at least
two geotextile contaimners, wherem the system is adapted to simultaneously feed the waste

siudge into the at least ftwo geotextile containers.

15. A method of processing waste comprising:

a. feeding wasie sludge comprising solid waste and liquid into at Jeast one
geotextile container positioned above-ground;

b. removing at least some of the liquid from the waste sludge using the at least one
geotextile container; and

C. collecting the hquid removed from the waste sludge.

16. The method of claim 15, wherein the waste sludge is fed into the at least one geotextile

container through a connector.

17.  The method of claim 15, wherein removing at least some of the liquid comprises

allowing the liquid to permeate through the geotextﬂe container.
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18. The method of claim 15, wherein the at least one geotextile contamer comprises a
primary and a secondary geotextile container and the waste siudge 1s fed into the primary

ceotextile container, wherein the method further comprises feeding the collected liquid into the

secondary geotextile container,

19. The method of claim 15, wherein the at least one geotextile container comprises at least
two geotextile containers and the waste sludge 1s fed simultaneousiy into the at least two

geotextile contamners.

20. The method of claim 15, further comprising controlling flow of the waste sludge into the

at least one geotextile container.

21. A system of processing waste comprising:
a. a waste sludge compnsing sohid waste and liquid;
b. a waste reservoir for collecting the waste sludge;

C. at least one geotextile container positioned above-ground for filtering at
least some of the liquid from the waste sludge, wherein the at least one geotextile
container comprises an at least partially liquid permeable material;

d. at least one pipe for transporting the waste sludge from the waste reservoir and
into the at least one geotextile container; and

e. a liquid reservoir located substantially adjacent to the at least one geotextile

container for collecting the liquid filtered from the at least one geotextile container.
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