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Search query (28): [SP]: [0001] ballasted solids treatment system and method [0002] re lated applications [0003] this application claims priority
under 35 u.s.c. 119(e) to u.s. provisional application serial no. 62/346,786, titled "ballasted solids digester preconditioning," filed on june 7, 2016,
which is herein incorporated by reference in its entirety. [0004] background [0005] technical fie ld [0006] the technical fie ld re lates generally to
wastewater treatment systems which utilize ballast to treat solids and recover ballast from treated solids. [0007] background discussion [0008]
various methods for the treatment of wastewater involve biological treatment of the wastewater in aerobic and/or anaerobic treatment units to
reduce the total organic content and/or biochemical oxygen demand of the wastewater. the treatment methods may include physical and/or
chemical treatment of wastewater in coagulation and/or flocculation units using coagulants and/or polymers to remove organic and/or inorganic
contaminants from the wastewater. various methods of wastewater treatment may also involve the removal of flocculated solids formed by a
coagulation flocculation process from treated wastewater. these forms of biological, physical and/or chemical treatment typically result in the
formation of sludge. sludge may comprise dead bacteria and byproducts of the biological treatment. in some methods, the sludge is removed
from the wastewater after undergoing biological, physical, and/or chemical treatment by settling in a settling unit or clarifier. [0009] summary
[0010] aspects and embodiments are directed to systems and methods for treating wastewater. in accordance with an aspect of the present
disclosure there is provided a system for treating wastewater. the wastewater treatment system comprises a biological reactor having an inlet in
fluid communication with a source of wastewater and an outlet, the biological reactor configured to treat wastewater from the source of wastewater
and output a biologically treated wastewater from the outlet, a solids-liquid separation system having an inlet in fluid communication with the
outlet of the biological reactor and configured to separate the biologically treated wastewater into a solids-lean effluent and a solids-rich waste
activated sludge (was), a treatment subsystem comprising a digester, an inlet in fluid communication with a was outlet of the solids-liquid
separation system, and an outlet for providing ballasted and digested was, and a ballast feed system configured to deliver ballast to one of the
biological reactor and the treatment subsystem. [0011] in accordance with some embodiments the system further comprises a ballast recovery
system configured to receive the ballasted and digested was from the outlet of the treatment subsystem. in accordance with some embodiments
the ballast recovery system is further configured to separate unballasted digested was from ballast in the ballasted and digested was, and to
provide recovered ballast as a source of ballast that is delivered to one of the biological reactor and the treatment subsystem. [0012] in
accordance with some embodiments the digester of the treatment subsystem has an inlet for receiving ballasted was and is configured to provide
the ballasted and digested was to the outlet of the treatment subsystem. in accordance with some embodiments the ballast feed system is
configured to feed ballast to the biological reactor. in accordance with some embodiments the was provided by the solids-liquid separation system
is the ballasted was received by the inlet of the digester. [0013] in accordance with some embodiments the treatment subsystem further comprises
a holding tank positioned upstream from the digester and having an outlet for providing the ballasted was to the inlet of the digester. in
accordance with some embodiments the holding tank is configured to thicken the ballasted was. in accordance with some embodiments the holding
tank is in fluid communication with the inlet of the treatment subsystem, and the ballast feed system is configured to feed ballast to the holding
tank of the treatment subsystem. in accordance with some embodiments the holding tank is configured to incorporate ballast into the was to
generate the ballasted was. [0014] in accordance with some embodiments the treatment subsystem further comprises a ballast impregnation
system in fluid communication with the inlet of the treatment subsystem and positioned upstream from the holding tank, and the ballast feed
system is configured to feed ballast to the ballast impregnation system. in accordance with some embodiments the ballast impregnation system is
configured to incorporate ballast into the was to generate the ballasted was and provide the ballasted was to an inlet of the holding tank. in
accordance with some embodiments the treatment subsystem is configured to receive at least one of a coagulant, a flocculant, and an adsorbent.
[0015] in accordance with some embodiments the ballast comprises at least one of a magnetic material and sand. in accordance with some
embodiments the magnetic material is magnetite. [0016] in accordance with another aspect of the present disclosure, there is provided a method
of treating wastewater. the method comprises receiving wastewater from a source of wastewater in a biological treatment unit, biologically treating
the wastewater in the biological treatment unit to produce a biologically treated wastewater, settling the biologically treated wastewater to generate
waste activated sludge (was), ballasting one of the was and the wastewater with a ballast to generate ballasted was, and digesting at least a
portion of the ballasted was to produce ballasted and digested was. [0017] in accordance with some embodiments the method further comprises
passing the ballasted and digested was through a ballast recovery system to produce recovered ballast and unballasted digested was. in
accordance with some embodiments ballasting one of the was and the wastewater with a ballast comprises introducing recovered ballast to the was
after settling and prior to digesting. in accordance with some embodiments ballasting the was comprises introducing the recovered ballast to a
ballast impregnation system and impregnating the was with the recovered ballast. in accordance with some embodiments the method further
comprises thickening the ballasted was prior to digestion. [0018] in accordance with another aspect of the present disclosure, there is provided a
method of treating wastewater. the method comprises receiving wastewater from a source of wastewater in a biological treatment unit, biologically
treating the wastewater in the biological treatment unit to produce a biologically treated wastewater, settling the biologically treated wastewater to
generate waste activated sludge (was), and ballasting the was with a ballast to generate ballasted was. [0019] in accordance with some
embodiments the method further comprises passing the ballasted was to a ballast recovery system to produce recovered ballast. in accordance
with some embodiments ballasting the was comprises impregnating the was with the recovered ballast. in accordance with some embodiments the
method further comprises thickening the ballasted was prior to passing the ballasted was to the ballast recovery system. [0020] one or more
further aspects of the present disclosure are directed to a method of facilitating treatment of wastewater in a wastewater treatment system. the
method of facilitating can comprise receiving wastewater from a source of wastewater in a biological treatment unit, biologically treating the
wastewater in the biological treatment unit to produce a biologically treated wastewater, settling the biologically treated wastewater to generate
waste activated sludge (was), providing a ballast feed system configured to deliver ballast to one of the wastewater and the was, ballasting the one
of the was and the wastewater with the delivered ballast to generate ballasted was and digesting at least a portion of the ballasted was to produced
ballasted and digested was. [0021] one or more further aspects of the present disclosure are directed to a method of facilitating treatment of
wastewater in a wastewater treatment system. the method of facilitating can comprise receiving wastewater from a source of wastewater in a
biological treatment unit, biologically treating the wastewater in the biological treatment unit to produce a biologically treated wastewater, settling
the biologically treated wastewater to generate waste activated sludge (was), providing a ballast feed system configured to deliver ballast to the
was, and ballasting the was with the delivered ballast to generate ballasted was. [0022] still other aspects, embodiments, and advantages of these
example aspects and embodiments, are discussed in detail below. moreover, it is to be understood that both the foregoing information and the
following detailed description are merely illustrative examples of various aspects and embodiments, and are intended to provide an overview or
framework for understanding the nature and character of the claimed aspects and embodiments. [0023] embodiments disclosed herein may be
combined with other embodiments, and references to "an embodiment," "an example," "some embodiments," "some examples," "an alternate
embodiment," "various embodiments," "one embodiment," "at least one embodiment," "this and other embodiments," "certain embodiments," or
the like are not necessarily mutually exclusive and are intended to indicate that a particular feature, structure, or characteristic described may be
included in at least one embodiment. the appearances of such terms herein are not necessarily all referring to the same embodiment.
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[SP]: [0001] ballasted solids treatment system and method [0002] re lated applications [0003] this application claims priority under 35
u.s.c. 119(e) to u.s. provisional application serial no. 62/346,786, titled "ballasted solids digester preconditioning," filed on june 7, 2016,
which is herein incorporated by reference in its entirety. [0004] background [0005] technical fie ld [0006] the technical fie ld re lates generally
to wastewater treatment systems which utilize ballast to treat solids and recover ballast from treated solids. [0007] background discussion
[0008] various methods for the treatment of wastewater involve biological treatment of the wastewater in aerobic and/or anaerobic
treatment units to reduce the total organic content and/or biochemical oxygen demand of the wastewater. the treatment methods may
include physical and/or chemical treatment of wastewater in coagulation and/or flocculation units using coagulants and/or polymers to
remove organic and/or inorganic contaminants from the wastewater. various methods of wastewater treatment may also involve the removal
of flocculated solids formed by a coagulation flocculation process from treated wastewater. these forms of biological, physical and/or
chemical treatment typically result in the formation of sludge. sludge may comprise dead bacteria and byproducts of the biological
treatment. in some methods, the sludge is removed from the wastewater after undergoing biological, physical, and/or chemical treatment
by settling in a settling unit or clarifier. [0009] summary [0010] aspects and embodiments are directed to systems and methods for treating
wastewater. in accordance with an aspect of the present disclosure there is provided a system for treating wastewater. the wastewater
treatment system comprises a biological reactor having an inlet in fluid communication with a source of wastewater and an outlet, the
biological reactor configured to treat wastewater from the source of wastewater and output a biologically treated wastewater from the outlet,
a solids-liquid separation system having an inlet in fluid communication with the outlet of the biological reactor and configured to separate
the biologically treated wastewater into a solids-lean effluent and a solids-rich waste activated sludge (was), a treatment subsystem
comprising a digester, an inlet in fluid communication with a was outlet of the solids-liquid separation system, and an outlet for providing
ballasted and digested was, and a ballast feed system configured to deliver ballast to one of the biological reactor and the treatment
subsystem. [0011] in accordance with some embodiments the system further comprises a ballast recovery system configured to receive the
ballasted and digested was from the outlet of the treatment subsystem. in accordance with some embodiments the ballast recovery system
is further configured to separate unballasted digested was from ballast in the ballasted and digested was, and to provide recovered ballast
as a source of ballast that is delivered to one of the biological reactor and the treatment subsystem. [0012] in accordance with some
embodiments the digester of the treatment subsystem has an inlet for receiving ballasted was and is configured to provide the ballasted
and digested was to the outlet of the treatment subsystem. in accordance with some embodiments the ballast feed system is configured to
feed ballast to the biological reactor. in accordance with some embodiments the was provided by the solids-liquid separation system is the
ballasted was received by the inlet of the digester. [0013] in accordance with some embodiments the treatment subsystem further
comprises a holding tank positioned upstream from the digester and having an outlet for providing the ballasted was to the inlet of the
digester. in accordance with some embodiments the holding tank is configured to thicken the ballasted was. in accordance with some
embodiments the holding tank is in fluid communication with the inlet of the treatment subsystem, and the ballast feed system is
configured to feed ballast to the holding tank of the treatment subsystem. in accordance with some embodiments the holding tank is
configured to incorporate ballast into the was to generate the ballasted was. [0014] in accordance with some embodiments the treatment
subsystem further comprises a ballast impregnation system in fluid communication with the inlet of the treatment subsystem and positioned
upstream from the holding tank, and the ballast feed system is configured to feed ballast to the ballast impregnation system. in accordance
with some embodiments the ballast impregnation system is configured to incorporate ballast into the was to generate the ballasted was and
provide the ballasted was to an inlet of the holding tank. in accordance with some embodiments the treatment subsystem is configured to
receive at least one of a coagulant, a flocculant, and an adsorbent. [0015] in accordance with some embodiments the ballast comprises at
least one of a magnetic material and sand. in accordance with some embodiments the magnetic material is magnetite. [0016] in
accordance with another aspect of the present disclosure, there is provided a method of treating wastewater. the method comprises receiving
wastewater from a source of wastewater in a biological treatment unit, biologically treating the wastewater in the biological treatment unit to
produce a biologically treated wastewater, settling the biologically treated wastewater to generate waste activated sludge (was), ballasting
one of the was and the wastewater with a ballast to generate ballasted was, and digesting at least a portion of the ballasted was to produce
ballasted and digested was. [0017] in accordance with some embodiments the method further comprises passing the ballasted and
digested was through a ballast recovery system to produce recovered ballast and unballasted digested was. in accordance with some
embodiments ballasting one of the was and the wastewater with a ballast comprises introducing recovered ballast to the was after settling
and prior to digesting. in accordance with some embodiments ballasting the was comprises introducing the recovered ballast to a ballast
impregnation system and impregnating the was with the recovered ballast. in accordance with some embodiments the method further
comprises thickening the ballasted was prior to digestion. [0018] in accordance with another aspect of the present disclosure, there is
provided a method of treating wastewater. the method comprises receiving wastewater from a source of wastewater in a biological treatment
unit, biologically treating the wastewater in the biological treatment unit to produce a biologically treated wastewater, settling the biologically
treated wastewater to generate waste activated sludge (was), and ballasting the was with a ballast to generate ballasted was. [0019] in
accordance with some embodiments the method further comprises passing the ballasted was to a ballast recovery system to produce
recovered ballast. in accordance with some embodiments ballasting the was comprises impregnating the was with the recovered ballast. in
accordance with some embodiments the method further comprises thickening the ballasted was prior to passing the ballasted was to the
ballast recovery system. [0020] one or more further aspects of the present disclosure are directed to a method of facilitating treatment of
wastewater in a wastewater treatment system. the method of facilitating can comprise receiving wastewater from a source of wastewater in a
biological treatment unit, biologically treating the wastewater in the biological treatment unit to produce a biologically treated wastewater,
settling the biologically treated wastewater to generate waste activated sludge (was), providing a ballast feed system configured to deliver
ballast to one of the wastewater and the was, ballasting the one of the was and the wastewater with the delivered ballast to generate
ballasted was and digesting at least a portion of the ballasted was to produced ballasted and digested was. [0021] one or more further
aspects of the present disclosure are directed to a method of facilitating treatment of wastewater in a wastewater treatment system. the
method of facilitating can comprise receiving wastewater from a source of wastewater in a biological treatment unit, biologically treating the
wastewater in the biological treatment unit to produce a biologically treated wastewater, settling the biologically treated wastewater to
generate waste activated sludge (was), providing a ballast feed system configured to deliver ballast to the was, and ballasting the was with
the delivered ballast to generate ballasted was. [0022] still other aspects, embodiments, and advantages of these example aspects and
embodiments, are discussed in detail below. moreover, it is to be understood that both the foregoing information and the following detailed
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description are merely illustrative examples of various aspects and embodiments, and are intended to provide an overview or framework for
understanding the nature and character of the claimed aspects and embodiments. [0023] embodiments disclosed herein may be combined
with other embodiments, and references to "an embodiment," "an example," "some embodiments," "some examples," "an alternate
embodiment," "various embodiments," "one embodiment," "at least one embodiment," "this and other embodiments," "certain
embodiments," or the like are not necessarily mutually exclusive and are intended to indicate that a particular feature, structure, or
characteristic described may be included in at least one embodiment. the appearances of such terms herein are not necessarily all referring
to the same embodiment. (Results 4)
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1) WO17214216A1 - BALLASTED SOLIDS TREATMENT SYSTEM AND METHOD S...

1) Family number: 67839639 (WO17214216A1) © PatBase 

Title: BALLASTED SOLIDS TREATMENT SYSTEM AND METHOD

Abstract: Disclosed are apparatus and methods for treating wastewater. In one example a system for treating wastewater
treatment is provided. The system comprises a biological reactor having an inlet in fluid communication with a source of
wastewater and an outlet, the biological reactor configured to treat wastewater from the source of wastewater and output a
biologically treated wastewater from the outlet, a solids-liquid separation system having an inlet in fluid communication with
the outlet of the biological reactor and configured to separate the biologically treated wastewater into a solids-lean effluent
and a solids-rich waste activated sludge (WAS), a treatment subsystem comprising a digester, an inlet in fluid communication
with a WAS outlet of the solids-liquid separation system, and an outlet for providing ballasted and digested WAS, and a
ballast feed system configured to deliver ballast to one of the biological reactor and the treatment subsystem.
Classifications: 
International (IPC 8-9): C02F1/28 C02F3/12 C02F3/28
C02F3/30 (Advanced/Invention)
CPC: C02F3/1226 C02F1/488 C02F1/5245 C02F1/56 C02F11/04
C02F2209/005 C02F2209/20 C02F2305/12 Y02W10/15

Family:

 Publication number  Publication date  Application number  Application date   
 AU2017277405 AA  20171214  AU20170277405  20170607  

 CA3024165 AA  20181113  CA20173024165  20170607  

 WO17214216 A1  20171214  WO2017US36255  20170607  

 Priority:

US20160346786P 20160607 WO2017US36255 20170607

 Probable Assignee: EVOQUA WATER TECH LLC  
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 Agent(s): SHELSTON IP PTY LTD; GOWLING WLG CANADA LLP; WILKINS FREDERICK C  
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2) US2008164183A - COLLECTION SYSTEM FOR A WET DRUM MAGNETIC SEPAR...

2) Family number: 41998695 (US2008164183A) © PatBase 

Title: COLLECTION SYSTEM FOR A WET DRUM MAGNETIC  SEPARATOR

Abstract: An improved collection system for a wet drum magnetic separator including a tank for receiving a flow of a
mixture of magnetic and non-magnetic particles in a feed port. A collection system includes a rotating drum having a
roughened collection surface disposed in the tank, an array of permanent magnetic elements disposed inside the drum
arranged in a fixed position relative to an azimuthal section of the drum for establishing an azimuthal magnetic interaction
region defined by a level of the mixture in the tank for attracting the magnetic particles to the roughened collection surface, a
non-magnetic particle discharge port located on an opposite side of the tank that receives the flow for removing the non-
magnetic particles, a magnetic particle discharge port located outside the tank for receiving the magnetic particles, and a
magnetic particle removal subsystem for removing the magnetic particles trapped in the roughed collection surface and
dispensing the magnetic particles to the magnetic particle discharge port.
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 Probable Assignee: EVOQUA WATER TECHNOLOGIES LLC  

 Assignee(s): (std): CAMBRIDGE WATER TECHNOLOGY INC ; CAMBRIDGE WATER TECHNOLOGY INC US ; EVOQUA WATER
TECH LLC  ; MARSTON PETER G ; WECHSLER IONEL ; SIEMENS IND INC ; SIEMENS INDUSTRY INC ;
SIEMENS WATER TECHNOLOGIES LLC  ; EVOQUA WATER TECHNOLOGIES LLC  ; SIEMENS WATER TECH
LLC  ; WOODARD STEVEN ; WOODARD STEVEN E 

 Assignee(s): SIEMENS IND INC3333 OLD MILTON PARKWAYALPHARETTAGA30005US ; EVOQUA WATER
TECHNOLOGIES LLC250 - 4800 NORTH POINT PARKWAYALPHARETTAGA30022US ; SIEMENS WATER
TECHNOLOGIES LLC250 - 4800 NORTH POINT PARKWAYALPHARETTAGA30022US ; EVOQUA WATER
TECHNOLOGIES LLC  PITTSBURGH ; CAMBRIDGE WATER TECHNOLOGY INC810 MEMORIAL DRIVE3RD
FLOORCAMBRIDGEMA02139US ; CREDIT SUISSE CAYMAN ISLANDS BRANCH COLLATERAL AGENT AG
AS 

 Inventor(s): (std): PETER G MARSTON ; SIEMENS IND INC ; WOODARD STEVEN E ; STEVEN WOODARD ; SIEMENS
INDUSTRY INC ; WOODARD STEVEN ; WECHSLER IONEL ; MARSTON PETER G ; IONEL WECHSLER 

 Inventor(s): MARSTON PETER GUS ; WECHSLER IONELUS ; WOODARD STEVENUS 

 Agent(s): SHELSTON IP; SHELSTON IP PTY LTD; PHILLIPS ORMONDE FITZPATRICK; SIEMENS LTD; MACRAE AND
CO; SMART AND BIGGAR; GOWLING LAFLEUR HENDERSON LLP; MURGITROYD AND CO; JONES
GRAHAM HENRY; PAYNE JANICE JULIA; CROSBY WENDY AGNES; IANDIORIO AND TESKA,
INTELLECTUAL PROPERTY LAW ATTORNEYS; IANDIORIO AND TESKA INTELLECTUAL PROPERTY LAW
ATTORNEYS; INTELLECTUAL PROPERTY LAW ATTORNEYS; IANDIORIO TESKA AND COLEMAN; COLEMAN
ROY J ET AL; COLEMAN ROY L ET AL 
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Title: DEVICES, SYSTEMS AND METHODS FOR FACILITATING NUTRIENT REMOVAL BY ANAEROBIC  AMMONIA OXIDATION

Abstract: A system and method of treating wastewater having at least one undesirable biological species is provided. In
accordance with embodiments, a wastewater treatment system is provided comprising a main biological treatment train
including at least one first unit operation configured to perform an anaerobic ammonium oxidation process, and at least one
subsystem configured to increase a concentration of anammox bacteria in the at least one first unit operation, the treatment
system arranged to reduce the concentration of total nitrogen in the wastewater.
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Title: HIGH PERFORMANCE, ENERGY EFFICIENT SYSTEM AND METHOD FOR WASTEWATER TREATMENT WITH RESOURCE
RECOVERY AND REDUCED RESIDUAL SOLIDS GENERATION

Abstract: A wastewater treatment system is provided including an aerobic membrane bioreactor and an anaerobic digester
system connected to receive wasted solids continuously from the aerobic membrane bioreactor and also connected to return
effluent from the anaerobic digester system continuously to the aerobic membrane bioreactor. Further, a process is provided
for treating wastewater including the step of wasting a volume fraction of organic cell mass from an aerobic membrane
bioreactor to an anaerobic digester system and maintaining a solids retention time (SRT) in the bioreactor that is (1) greater
than a time needed to achieve growth of organisms suitable for converting carbonaceous biochemical oxygen demand
(CBOD) into cell mass and (2) less than a time at which substantial decay of the organisms occurs. The system and process
may further include optional pretreatment and/or phosphorus and/or nitrogen removal downstream of the membrane
bioreactor system.
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