A Sl udge Managenent Apparatus for Filtering Floc froma Mxture, a
System having the sane and a Sl udge Managi ng Met hod Technical Field

[ 0001] The present invention relates to a studge-managenent- -appar at us
for filtering floc froma m xture, a system having the sane and a

sl udge managh Sipdge ManhgeBrok dppanatuj 00U texing FeasrfromucMixturgra System

i ndustrial site, wastewater unof f | pdustri al

wast ewat er, generated Fane P?‘Fesagﬁaéjgi @Sﬁ'éﬁﬁll\{’ 1gﬂ*ﬂ"“’éﬂspended
solids. It is required to treat the wastewater or renove the
suspended solids fromthe wastewater before discharging or further

pr ocessi nJetheicdtidwat er . [ 0003] The renoval of suspended solids from

rai nwat er runoff or industrial wastewater, is nost commonly effected
by chem cal dosing, where a coagulant and a flocculent are injected
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treatment tank. At the bottom of the treatnent tank i qui d sl udge,
whi ch has a very high water content, e.g. > 90% is created.

[ 0004] Typically, the chem cal dosing reduces the suspended solids
content t Bapkgrownd

[0002] At a construction or industrial site, wastewater, e.g. rainwater runoff and
industrial wastewater, generated from the sites generally contain suspended solids. It is
required to treat the wastewater or remove the suspended solids from the wastewater

before discharging or further processing the wastewater.

[0003] The removal of suspended solids from rainwater runoff or industrial
wastewater, is most commonly effected by chemical dosing, where a coagulant and a
flocculent are injected into an influent or incoming wastewater to form flocs. Flocs, due
to their own weight, sink in the wastewater, for example, flocs in a treatment tank filled
with wastewater would sink to the bottom of the treatment tank. At the bottom of the
treatment tank, a liquid sludge, which has a very high water content, e.g. > 90%, is

created.

[0004]  Typically, the chemical dosing reduces the suspended solids content to below
50mg/litre so that the treated water can be either discharged, e.g. into the public drainage
system or recycled for further use. The residual sludge which is formed by the reaction
between the suspended solids and the dosed chemicals are removed for storage and/or

eventual disposal.

[0005] Generally, there are three methods of dealing with this liquid sludge. First
method is the mixing of the liquid sludge with soil on site and using the mixture for

backfilling the soil. This method can rarely be accomplished and would be dependent on



50ng/litre so that the treated water can be either discharged, e.g.
into the public drainage systemor recycled for further use. The

resi dual sludge which is fornmed by the reaction between the suspended
solids and the dosed chemi cals are renoved for storage and/or

event ual dite poadition§ 800%] iGoaed sludge disehargeaBecont rmeethodtih dusrepfoval of the

deal i n ith this_ liguid sl e...Fi.rst thod s th 1.xi ng of the

Ui dos e ik i shogr PRt A Al RS Tt bkt 5 v erdsva g
the soil. vER} Sowelthied @adpbats!tie IR SO Mrosbe dirafsteMOWhethbRould require
dependent on site conditions at the tinme of sludge di scharge. Second

met hod i s appeal testreertificases. ihirdweatlead i thmemewal ofdbe HawH dipgesityby means of 2
utilising Aol bl PTERSmethBlSis g&%ﬂre' Tesblitor WARSAP & aaltlaget\ft%ey rocess
slow. It al'sO incorporates the use Ol a conpressed air systéem WPII CFI

woul d r equitheughnituglthé @gist eeminohi sradtes. Thaiprsblemtthedhird nidiieod €wey & the

of the liquid fromsite by neans of a vacuum_truck. This method is
expensi ve fclagecky high gest odtdisposplg as the patiactay ds peguied dogrpmey dhe uge pEa
t he nost ﬁﬂmﬂ 1251 I : i .hod faces is the
relativelﬁ/r9 g n@%st J@gan O?Q$SQ§§B%%%83g ﬁ%kﬁ%ﬁégs required to
enpl oy the use of a vacuumtruck and the sludge nust be deposited at
approved sites. Summary [0006] A first aspect of the present invention
provi des Sumimakye managenent apparatus for filtering floc froma

m xture conprising floc and fluid. Apparatus includes a container
adapted to contain the m xture therein. Said container includes a
first openj for, di I e h ai.n fi
openi ng b@? drgg]opéﬁxr ;%Lrﬁtgqggeet%\ggn{ﬂ&np%%ée}ﬁ {:né/%ﬁ%luﬁé igér? gngﬁggeé:}xgaglgg&ﬁént
conf i gur akpmatusfd fitepiag fivaliian wahiktupe comprisi@ flo @ndfleids A@paratus includes
configured to be in contact with the nm xture and anot her side exposed
to the oufSPRIGINGF a4apieddp cPRfPHIRe MIKErBEiTER HRE GRRIASs Gralydsh ajtlst opening

adapt ed t @,,f dildn&feidd ﬁl% dcOmh e ﬁ%ﬁiﬁéﬁtﬁ@%@@enﬁﬂ%éﬁné BIQég%ﬁlgﬁgtween an

m xture flows through the pernea wal I portion and out
cont ai ner operctonfigatativhend lagdosed coefigiratesh, and & ipernpeabteawalé portjo@0RVina one

second aspect of th resent inv i on. provi des system i ngcl in n
Somorat ae SRE coftis b SRrata i Ine iRl ol B B iad S Ros ity AdsRC
f1 occul enbf thehentdiRGC rhe permicible w8l $eRicane ddhRed Fiftef H6E Gom the mixture
comruni cation with the container such that the flocculent flows from

t he fl occimhersby ifluik from thp aigie Bpwethrough the permeable wall portion and out of the

container such that the floc is retained in the container.

[0007] A second aspect of the present invention provides a system including an
apparatus in the first aspect and a flocculent tank for containing flocculent. The
flocculent tank is designed to be in fluid communication with the container such that the

flocculent flows from the flocculent tank to the container.

[0008] A third aspect of the present invention provides a wastewater treatment system
including a sludge management apparatus in the first aspect, and a wastewater treatment
apparatus in fluidd communication with the apparatus. The wastewater treatment
apparatus is adapted to receive wastewater for treatment such that the mixture is

separated from the wastewater and directed into the sludge management apparatus.



[ 0008] A third aspect of the present invention provides a wastewater
treatment systemincluding a sludge managenent apparatus in the first
aspect, and a wastewater treatnent apparatus in fluid conmunication
wi th the apparatus. The wastewater treatnment apparatus is adapted to
receive m&)mat dihefpesent ewention provides tahgludgehmandgmgimstliod e fatcting dloc
fromthe stewater and di.regted jRt.Q Lhe udge nagenent . :
appar at us T BB AR 0T R il e p St R AR s vy o
met hod for ddnkdigdri 6¥0a fshaige it Xpiffus ARG MG ﬁ'b@lcﬂﬁnﬁiiﬁtﬁﬂéil%t a
t he nmethod includes containing the mxture in a container of a sludge
nanageneneapsshlcawall portion ef thegeantyaer thynpemeapiexvell @opipnahyydngrenpsele
wal | porti nt al «at |.: ROLL i e
o de cont ot WHERNbHAE b HE RERFPRR M ik bR AL SRR
exposed t the dvatadndrssudh thdt fluie fromnmbditie rflovsuhivugh die whil portion ey wuk bfithe

flows through the wall portion and out of the container such that the
floc is r&PEMREYCH hatdhellor igirptained iy the goatamgrqind gischargmedhe flpg frommige

cont ai ner ¥iiding $ih h¥rstUPeMinp9- [0010] The present invention may be
used for erosion control on-construction sites and the treatnent of
the resultant liquid sludge fromthe erosion. Brief Description of

Dr awi ngs £0011] Fig. 1 a shows a schematic view of an exenplary _
embodi men{0W@P] a Thedgesentamaetivarman bpased dor absionsoprdsancotisirveiinm sies

cont ai nin m, Xt ur e 121 Fig... 1 b, sh a_ schemtic view of the
appar at usglilcﬁthﬁitrg@ eéﬂ 8%&&%5?%??[5% Iﬁubdcsfslu‘?gggfi%ﬁl |egffr°%°% shows a top view

of the apparatus in Fig. |a;

Brief Description of Drawings

[0011] Fig. 1a shows a schematic view of an exemplary embodiment of a sludge

management apparatus of the present invention containing a mixture;

[0012]  Fig. 1b shows a schematic view of the apparatus in Fig. 1a containing floc;

[0013]  Fig. 1c shows a top view of the apparatus in Fig. 1a;

[0014]  Fig. 2a shows a schematic view of another exemplary embodiment of the

apparatus in Fig. 2 with the first opening in a closed position;

[0015] Fig. 2b shows a schematic view of another exemplary embodiment of the

apparatus in Fig. 1 with a first opening in an open position;

[0016] Fig. 3 shows a schematic view of another exemplary embodiment of a sludge

management apparatus of the present invention with a valve;

[0017] Fig. 4 shows a schematic view of another exemplary embodiment of the

embodiment of the apparatus in Fig. 1;



[0014] Fig. 2a shows a schematic view of another exenplary enbodi nent
of the apparatus in Fig. 2 with the first opening in a cl osed

position; [0015] Fig. 2b shows a schematic view of another exenplary
enbodi rent of the apparatus in Fig. 1 with a first opening in an open
posi tion; [pOBGl6] Fiegs Shosisonschenmtiseviawi of ahasherofxempbaryieambmndementaefy the

enbodi nent__of n mept r.a he present invention
wth a vaf’f\f@?d%hgﬂ%ﬁgﬁaﬁ‘% ghno s g%@haesgﬁgﬁ?rg% "&w of anot her

exenpl ary enbodi nent of the enbodi nent of the apparatus in Fig. 1;
[0018] Fig. 5 shows a schematic view of another exenplary enbodi nment
of the enbaojrentFigpfé shewappsthambisc iview iof.an lexshipharg esbpdonént fofaasystem
[ 0019] Fi 3 .6 shows a schenatic%ﬁ\&' ew. of an_exenpl ary enbodi nent of a
syst em hatP¥ige theAPREBEISAR ARY PRF be K8 bi®¥he Figs. 1 to 5; [0020]
Fig. 7 shows a schematic view of an exenpl ary enbodi nent of a

wast ewat er treatnent system having the apparatus in any one of Figs.

1to 5 [?(Q)&b] Firgs, 78shohQWsschBmefi@Vidly Manvé:@WpPiry 3bedRnek 3F ¥ wastewater
enbodi ment of "the wastewater treatnent systemin Fig. 7 wthout

cont ai ner treftogapgysicg haying Brepparetup & anyl @eaxiFigs. Viev of the
wast ewat er treatnent systemin Fig.

[0021] Fig. 8 shows an elevation view of an exemplary embodiment of the

wastewater treatment system in Fig. 7 without container;

[0022]  Fig. 9 shows another elevation view of the wastewater treatment system in Fig,

7 with a container; and
[0023]  Fig. 10 shows an exemplary method of the present invention.

Detailed Description

[0024] Fig. la and 1b show an exemplary embodiment of a sludge management
apparatus 10 for filtering floc 52 from a mixture 50 comprising floc 52 and fluid 54.
Fig. 1a shows apparatus 10 having mixture 50 and Fig. 1b shows apparatus 10 having
floc 52. Sludge management apparatus 10 has a container 100 for containing the mixture
50 therein. Container 100 has a first opening 102 for discharging the floc 52 from the
container 100. Apparatus 10 has a permeable wall portion 110 with one side of the wall
portion 110 configured to be in contact with the mixture 50 and another side exposed to
the outside of the container 100. Permeable wall portion 110 is adapted to filter floc 52
from the mixture 50 such that fluid 54 from the mixture 50 is able to flow through the
wall portion 110 and out of the container 100 such that the floc 52 is retained in the

container 100.



7 with a container; and [0023]Fig. 10 shows an exenplary method of
the present invention. Detailed Description [0024] Fig. la and |Ib
show an exenpl ary enbodi ment of a sludge management apparatus 10 for
filtering floc 52 froma m xture 50 conprising floc 52 and fluid 54.
Fig. 1 a {034 apist epansngl 007 malyriy an oleirand®0 omflet for guixtupe §6 doventer/exit.

appar at us havi.n ,0¢ 52. Slud enent apparatus .10 h

cont ar ner 180 CPEIRE. I Pafiednbe rbtebfe, SRS OB ooPRR R RaliRudy 184 Gosed
has a fir &bnf@@ﬁ!ﬂldihg Cfbﬁt?.nﬁe@ﬂOd in®SMas1gda g téhend drica E&tcfrﬁ end twihech is oRposﬂe
cont ai ner 100. Apparatus 10 has a perneable wall portion 110 with one

si de of tﬁ@%ﬁlqndpgﬁ‘f‘ﬁ eningol Ronay §emkthe bptioa epd eb Hiearontapper H 0Ph8econd
t 5 d f th t
m xture gg%[hgg %]‘ﬁtﬂgg Hﬂgt (asoqqhé Qor{tﬂgerollbbs' e o e cont ai ner

100. Per I ONn ada tofilter floc 52 fromthe
m Xture 50 such that f|UId 54 fron1the m xture 50 is able to fl ow

t hrough the wall portion 110 and out of the container 100 such that
the floc §X26% r €oatamed 100 mirehoen sicoed op@ing 1p6GASHHowseT thpemikhuge 50
102 may be an inlet. an tlet .for mxture, 50 to er/ Fir
ooz Ty DS, SarihinBn R0 1 Wit irirolari O oo, Aperiye S04 Shvehit oy inlet fok
cl osed coeéﬂtﬁﬁéﬁlomfbr RO HE Mkt 90 NBiYst iopehiHg 8 02 hBPbERd oaihd 18r floc 52
bottom end which is opposite the top end. First opening 102 may be at

t he bott osnder] fid tYeta @mta@@tanl@oIOCSenamdteo@x@ntngtol@mtﬁmy floecudent t foe

boparng 26at ke Rt b, FbGRERL e e ASNaRRY 1084 By SRR

this conf bgamxaglmS \smwaipmmﬁﬂllatgr. MnFe g0 bRyde al shidge mh@mré:.ont ai ner
100 for inflow of m xture 50. First opening 102 may be an outlet for

floc 52 and/or fluid 54 to exit. Container 100 may be adapted to
contain f lent for f cculat| th ), Xt.ure 50. occul ent

ent er the@@ﬁfa- faptams | W TayHhs & Bk ﬁ@g}éﬁlﬁa pf@aeﬂézge Welk poiion suc that
expl ai nedﬂh@tﬁrmameﬁ o?Phd BRE tla?o@ghsthyﬁgﬁbm ﬁéh’rléﬁyle h@ﬁ%%hﬁﬁlnt%hﬁﬁ{er

100 may be a bag Wwith a flexible pernmeable wal'l portion such that
fluid 54 heymaydw ofitterrig bagwithdlexio pgimaable Walbﬁcbﬁanqrelmsam be walgdid

bl | ContLHaF TE0B Ry VU BTyt 1 ey bR PRt ecnife sty CoEe OhT

110 may b@ndj!h%ﬁﬁﬁt%i)ehﬂig\/\mn PeRReabRCANS APEEHiIBY 110 B ek tdracrrdrh B second
openi ng 102. Perneabl e sidewall portion 110 may extend fromthe

second opeRAnitg Hlg4ottee firsopaning 1 (ZpBermegbleoypall }lﬁé?lﬂ%ém wayAe llepdle: i on
110 may be flexible. [0028]As shown in Fig. |c, container 100 nmay
include a plurality of wall panels 112

[0028]  As shown in Fig. le, container 100 may include a plurality of wall panels 112
connected to form a circumferential wall surrounding the mixture 50. Container 100 may
include four wall panels 112 such that the four panels 112 form a quadrilateral, e.g.
square, rectangle, when viewed from the top of the container 100. Top view may be a
view in a direction along a longitudinal axis 101 of container 100 from the top end
towards bottom end. Container 100 may include six wall panels 112 such that the six
panels 112 form a hexagon when viewed from the top of the container 100. Container
100 may include eight wall panels 112 such that the eight panels 112 form an octagon

when viewed from the top of the container 100.

[0029]  Container 100 may include a base panel 114 which extends across the
container 100 at about the bottom end. Base panel 114 may extend substantially

perpendicular to the longitudinal axis 101. Base panel 114 may include the permeable

5



connected to forma circunferential wall surrounding the m xture 50.
Cont ai ner 100 may include four wall panels 112 such that the four
panels 112 forma quadrilateral, e.g. square, rectangle, when viewed
fromthe top of the container 100. Top view may be a viewin a

di r ect i on wallopagtien.| Thregpluadiin af waki pangle 11 13fmay he gpmeactei0O Hase pandid 1¢dp

end towards_bgttom end. iner 1 may..i ncl si x wal | el,s 112
Such ©har T s s 110638 Radne ot ng b, PRI To A bR oS
of the comfugi Reflow @ougPaiddiCtontdiferM®Y. TREWHNSafdlgNt2 wed/br RR6 Phscl 112
such that the eight panels 112 form an octagon when viewed fromthe

top of th&aydin parmerble do allpwahog Gdrie dlave putigintheepntaimer 46@ Wabagaels 112

panel 114 i r t i ner 0,
ond. . Base haree R iRl B¢ B R Sl B by MG RO
| ongi t udi B&londxpénidf)104 Bahe fipstroplenihg4 02ERluidES mde floveop @f raddnexinard DD
portion. The pluraljty of wall Panels 112 nai be connected to base
panel 114Viadhe permcable wadnogiionet 10, 6@ Wal rregls i 15 58d Basewall W | panel s

112 may be perneable to allow fluid to flow through and exit
contai ner 100. The wall panels 112 and/or base panel 114 may be

per meabl e&G(BO?l | @Wnfalrér d) oA ahdof (AW Rithedic W1 poRioal NET mB0beiabde of

panels 112 may extend between the second opening 104 and first
openi ng 18textilematertil for emeghivaksat mattrishwhichqullog4 ftusd SAdo flloms through the

opening 102, Fluyid 54 may f]o t of the cQptainer..100 via the.. .
o meabl eritigrel s Serigptoras o ¥ i e ikt S0, G SG N At edhly iy

[ 0030] Cont ai ner 100 and/or the perneable wall portion 110 may be nade
of geotextile material or an equivalent material which allows fluid
54 to fl opeo3ht ough shbenratReg.i 2, apparathep@rmiy orludle dnl atudbd f20odesigned to
m xture 50. GE%t$xtile 1S a_perneable fabri.c, %8031 As shown in Fi

2a, appar 028% e TishPreRiEe J92 bR e anatrsR apdlased coHigrration: 9 pea of klose

first Opeﬂfe%stlél?enﬁf‘g VRC A cAMAPED ARHLE LosREeE 30 It Rlih@ M (0%t ABER RE
close the first ‘opening 102. Actuator 120 may be connected to the

cont ai ner fits0O@patingh 62tand fegetablesto apperndgldse 2hahicst operiap|162.t I Bigeda,dhd

O ose L PR Bl o B bR 128, b2 R 30

i s bei ng RPBEiAL Apeta@edOREDPENGhd Tt opReiY 102.182mafdet MALRK B anBYdrb@ic

hydraul i c, pneunmati c, necﬁanlcal or el ectro-nechani cal actuator.

[ 0032] A speivnHgcaagshearaborpigetioenedenicalgictstir. t he first opening 102

of the container
[0032] A sealing devicel22 may be used to seal the first opening 102 of the container
100. Referring to Fig. 2a and 2b, sealing devicel22 may include a first sealing member
124 and a second sealing member 126. First sealing member 124 may be adjacent a first
sealing portion 106 on one external side of the container 100 and the second sealing
member 126 may be adjacent a second sealing portion 108 on another external side of
the container 100 opposite the one external side. First sealing member 124 may be
connected to the actuator 120. When actuated by actuator 120 to open the first opening
102 (into a open position), first sealing member 124 may be actuated away from the
second sealing member 126 thus forcing a first sealing portion 106 of container 100 in
contact with the first sealing member 124 away from the second sealing portion 108 of
container 100 in contact with the second sealing member 126. When the first sealing
portion 106 is moved away from the second sealing portion 108, the first opening 102 of

the container 100 would be opened or in a open position. Vice versa, when first sealing



100. Referring to Fig. 2a and 2b, sealing devicel22 may include a
first sealing nenber 124 and a second sealing nmenber 126. First
seal i ng nenber 124 nmay be adjacent a first sealing portion 106 on one

external side of the container 100 and the second sealing nenber 126
may be adjm@bﬁr 13458 eetmated dewvardg) teosecourhseptigg orenzhentlB6yr the Xiretrapshingi 198

of the co he ex First. seal i

renber BSOS BRAE A FisEf oSt Hph Myl ROlioR ARETGH e
act uat or Js&%nme@m@p@hen floB sFir@pefinOméMBel 124 ndBsRBAD sedBbtrh@iber 126
first sealing menber 124 may be actuated away fromthe second sealing
nmenber 12@@%%&?@%@%@#@?%.flrst sealing portion 106 of contai ner 100
in contact with the first sealing nenber 124 away fromthe second
seal ing portion 108 of container 100 in contact with the second

seal i ng 1 : ' :
From the Saeond om0 TS F kP POR! ohus dholif TBY & @VRin
cont ai ner Fi9G. vwetiatbr 20 opriscconnedted @ thpealvpd30 td aruatdiheeralver1Sa,betvheen
first sealiﬂ% n&nber 4 is actuated towards the second sealing
menber 128 PtHAE™ PP?%WE§5Wrng 102 may be closed or be in a closed
position when first sealing portion 106 contacts the second sealing
portion 108. First sealing nmenber 124 and second seal i ng nenber 126

may be el poasag ed Appasatus] (03} Gadlhdd HdEted 1MBYMAGNEDTd 8@6cta praldéerhdfed
at the first opening 102 as shown in Flﬁ@:3 Actuat or 120 may be
c

connect ed vebmeef ifure S93n ﬂieocoa&llaﬁﬁtléot ¢tar 40 nmap be apqustad ql a1 ipteanal
and open i ;
adapt ed tg&%%%é%?hzk&?%ﬁ eternlne une o %ggﬁﬁrégﬁkqu@ E%égmr140

cont ai ner nikQthe eDeetrﬂc]t for séddingrehe lbecl mﬁmﬁk&nie 60 imthd cingainal 108U Dieec®r A0

t he contai ner, 100 and, at a, di stance framthe f enjng 102.
Det ect or F¥Y el SHELHOE EHSHE B Presane; grixtyee Pousrte TRy senein signal

the contaifg rcoi‘lQQller[@B? SHRdn A PigrY WiRknans %ﬂ§9ﬁe k@rin %%Hﬁiﬂ%g 10658eaches a
presence of mxture 50. Detector 140 may send a signa

control | erertaimtieighbsmas 1o sopthe3nflomef mikwradinte dies@mtannerdﬁt)alnrtbrs \&ai),so

reaches a,certain height s s to sto ano xture 50 in
e cont afrermaig o Fhi< 009, B &NEReHAE b sobtirr oot hso Contfbnid
cont ai nedawtBmahgalgont ai ner 100 may be controlled automati cal | y.

[ 0035] As shown in Fig. 4, apparatus 10 may include a floccul ent

injector 150 in fluid connunlcatlon with the container 100.
Fl occul ent injector 150 nay be designed to. be conpectable t

f I occul ent0%88lir c ASEHIWN &hbign PRI IAmapingkide g %ﬁ%ﬁm@ﬁctpr I5in fluid
comuni ¢ aEblﬁﬂluHﬁ%W QithNfe cbﬁ’tﬁﬁl\'ﬂ' &6, FlBJ:d%ﬂ:én? 'irgc Aor 5 ndaly el &égfr%ﬁ%'(l}l] g(m)e

source. Flocculent 1njector may 1 nj ect ent 154 fro
f | occul entorswutable tmaoﬂoctwlam)rsbmcneﬁnoﬂ(iﬁowﬁl iocEigl eftsd mf ot catabliS) fhray

i ncl ude a 152 f fl.occul ent 0 he, fl qccul ent sour e
o he eamRRaom Gt BeaibauafiiHeEt 450 897 i HstlSs SoBite oS58
tank 160 agdcaserso 1ﬁ£5e1n§éc'f $hcaN&iti1Rg ﬁ%@?tﬂe@oc@ﬁl’eh@é&hkd&gnﬂonﬁe E&Mhlﬁeﬁfbo
and/or the floc 52 that is discharged fromthe container

Col | ect i nplocernt] Bijectary 1 ¥k may frclidg & ermpnil E2tfbo pumipitg ﬂh@%@mtfmmdhe
100 such that iting the container 100 fl ows

into the 8??%%#?%6C?5ﬁiﬂT§8maE5fF@%ting tank 160 may be on rollers

for easy noving of the collecting tank 160.

[0036]  Apparatus 10 may include a collecting tank 160 adjacent the first opening 102
for collecting the fluid 54 and/or the floc 52 that is discharged from the container 100.
Collecting tank 160 may be in fluid communication with the container 100 such that floc
52 or fluid 54 exiting the container 100 flows into the collecting tank 160. Collecting
tank 160 may be on rollers for easy moving of the collecting tank 160.



[ 0037] As shown in Fig. 5, apparatus 10 may include a support frane
170 for supporting the container 100. Support franme 170 may incl ude
nounting elenents 172, e.g. hooks,- clanps, and container 100 may

i ncl ude correspondi ng nounting nmeans 174, e.g. holes, for nounting of
t he cont ail#&7] 106 st shavire is dppoPit appazates 190maBupglude af suppert1frameraly/Opor

designed to recei col | ecting nk 0 shown in Fig. .5 so as.t

o 1 ow 11 ur PR AR RIS 10095 £38e 20 508 Pl hniBa el §5
into the eql heels|, bRmpsihdl@mtaiie 100 mhay hohde tdRespoidi B¥ANEngE ithad MBS,
100 above the collecting tank 160 so as to allow fluid 54 and/or floc
52 to be g% ERkEFGOH MAMENE I9é o FeranemiPd ontie sBPPYhREE 1981 Swprdskframe
first openi &q% . I ]AQB t:0s:: 10

i ncl ude angg? 0 g%’?%{% 8(@3&%‘%162%16?:%%:}%901%% N ?%ﬁr}%ﬁﬁil%'a% ?@ﬁséﬁ g lr%ow
detect or 4@ Mdndeatlon§? tebe daclRged Somt thelcomainet 10Bntbehd ¢ollecting tank
comuni cation with valve 130 (not shown in Fig. 5). [0039] Contai ner
100 may i heP-uepgrt mﬁpén%ﬂewe eoriinemi V0 pbaye ths GF!}lac.tl“S)t?nli\&ﬁos%olﬂSéo
sensor belfigy fitd 9N aH/bCASPIS Y Bo bt AERURlo B HREHE A RITPAkAbd
container after mxture 50 enter%d ?%e conté@ngr 100g ﬁ%ﬁst refgg%§§§
may be at tlediretbpeningHé2 of fiteadontuinet 000. Moi st ure sensor nay be
connected to about bottomend of the container 100 so as to neasure
the noisture content of the m xture 50/floc 52 at about the bottom of
t he cont ai 10Q when t moxtur O.is left in th nt ai.nec. 100 t.0
drain of ¥@%§h S%QP'“ gtgﬁen% ng%ﬁﬂga§ %gmﬁgéﬁngo(ﬁﬁngﬁgwlﬂﬁeﬁgﬁn ht'™
of fluid témirficatint with B&lectddils0 Wha ReliOdeviby 102. Confrolopdret ity be in
control panel such that signal fromthe noisture sensor nay be sent
to the cofRPEUNisatRs Withvalyd B Grat shovsr inkig- $h uid | evel in the mixture
50. [0040] Col l ecting tank 160 may i nclude an opening for draining
fluid 54 fromcollecting tank. A release valve may be installed at
the openi @3bp ceghiafler L0 Ha9WrRfudt! 4iHoistrd ML f‘(ﬁotc%dhﬁfeﬁ' ) Fﬁg’%‘ng).
160. Rel ease val ve nag_be controlled by a control panel to toggle

bet ween aMaghere sansorcbeing dlesigned itormeasnrer dlecampwnf of nidisiing Banaimiogn the
the collecting tank 160. ntioned earlier. fluid 54 fromthe

mxt ure. SERTTRI oRGre S ellpen PRGR R 1o oMokt Seme Y Peeltionge to
tank 160. tScdntifer 8RR EMBistiird &scAsRUhy He Cortette®4ol dbouhDoROML SANGF the
100 will drop and nonitored by the noisture sensor. In the event that

the noi st eRaiBgNt®nto ¥ iepBeaspEmibe inaisfure confasit of tireemsdws 010/ Beme agabout
i gnal t ich it : :

Sofl et RN o AR LA RO SRRBRICURAFA 0% ki

col | ecti ngf flaidks4. Whestuicheenfdrungly beduied tb eh@i®e thd fmonrt b€ fludd Inedit infigture

tank 160, _e.g, .by determning the tj taken for such rel ease, the
ol ease vl loistie ‘oS BEEdearRTNEd it sentgylepangl Sudin thit signal from the
cont ai ner b QurWiskidsoPfagRENEH Bind B il BOmBhidde AGhELA 118 0nAd
therefore, releases fl10c 52 fromthe container 100 I'nto the

col | ecti npixtarelb0160. In this way, it is clear that the process of
collecting floc 52 fromthe m xture 50 may be aut omat ed.

[ 0041] Apparatus 10 may include a hose reel (not shown in Fig. 5)

connect abi0%46]0 aCollecting tank 160 may include an opening for draining fluid 54 from

collecting tank. A release valve may be installed at the opening to control the flow of
fluid 54 from the collecting tank 160. Release valve may be controlled by a control panel
to toggle between an open and closed position for releasing of fluid 54 from the
collecting tank 160. As mentioned earlier, fluid 54 from the mixture 50 may exit the
container 100 and flow into the collecting tank 160. As this happens, the amount of fluid
54 in the container 100 will drop and monitored by the moisture sensor. In the event that

the moisture content drops significantly, moisture sensor sends a signal to the control



wat er source (not shown in Fig. 5) such that the hose reel nmay be
used to clean the apparatus 10. [0042] Fig. 6 shows a system 200

whi ch includes apparatus 10 as shown i n any one of the enbodi nents
earlier. System 200 may be a sludge nanagenent system System 200 has
a floccul earelvaneh morcopanairelicasy \fal\c@ctﬁuhemllecting tamlkolé@mndntleam kheofl@d

DT oadul ancapliedalThane ERdcRng Mok WiaS fORI3 A retaed i i Bl tank

Syst em 20Q60py/g lwapddﬂéiﬁuﬁngmeﬁmamehﬁoﬁﬂu@htﬂele@mewgaésb%wwm wdlosed
connect ed betmeen the floccul ent tank 210 haV|ng floccul ent and the

cont ai ner andehe firskopening 103 ofdhprenfaingr A&k “tlﬂé’efQR?é%bEﬁhe astugfing of the
subst ance t V,

may |nc|u8gﬁ§gﬁ&%@%§@6h$§$9%§%%?%§1?@3%%% Qfﬁ%aﬁ%ﬁ 8@f@§éﬁ%§ﬁy&99g
tank 210 idukd60hk thiznvay, itds clk@OthatRieproeds df&yllélﬁmg Mlok|5Qiftbm the mixture 50
communi cati on between the flocculent tank 210 and the contai ner 100.
Fl occul enfN3¥d§ PMASkd with the substance by the nixer 220 before
bei ng punped into the container 100 by punp 230. System 200 nay
include a power source 240 electrically connected to the punp 230
and/ or  m x§y41220 AlpRhrafidPIY ih{P thdRRWES hés@ reagnBLsHOwH3A fagdé)ocronﬁbefﬁae to a
220. At | east one of flocculent tank 210, m xer 220, punp 2

power soumater zmgrcne(yotbéwdsrrs poEigd Shisvehi that Iflee bosspsek mfavdmausrid (Io dl‘@meﬂhe
source 240 an el ectro-hydraulic power pack. Power source 240
may be po??%%%% 1e(f0043]SysternZOO may include a m xture hol ding tank
250 for storing mxture 50. Holding tank 250 may be in fluid

comuni cation with contai ner 100. Hol ding tank 250 nmay be designed to
recei ve af4ppl dFighé shows BlB}St(ﬁﬂ 206 wihineh ihdhdésrapptratils 1250 slim}ffm)ﬁ&ny one of

transferrlng the m Xt ur ron1the hol di tank 250 into t
cont ai ner UEGEbOHRE; Barber el pta%ﬁfaa-s © IREA SRR ﬁzjst%ranﬁymmo

before enhgri @Bc&d}&lt%’ﬂé é!@%&ntlﬁ%ﬁs'ﬂr&c%lﬁf rtﬁ@%@&ﬁ&nt%ﬁl@%ﬁ e g%eﬂé@
to be stored in the din in the event that the mxfure

in the comramnmcatl@ow;th tlm)@orntzaaeinOOcsubiethat ﬂl@rkacgvddnta‘hdwst fiengho flecaudsnt
able tor nor e .m xt in he cont ner 100. stem .

200 ey | HERUAED 20T BEARE B STeem Aopi Bes BeRiint cHeh AN th i
cont ai ner cg@unicatidre GhthNGdt @nkect@DbeMM e ed Noddulénd taﬁﬂlm&%%]ﬂﬂcdﬁlénh
cont ai ner 100. Cbllectln%@tank 160 may be di sposed adj acent the first

openi ng 18w thercopiginee d09.idixend20 ivadepBd tamixdhe ﬂﬁ@uiqnb@n@za ghbsighes: ged

fromthe 4 0, c

1O b SRS Ml IRCHSLOMAOR T b ThLAES YR 250 rr
i nj ect i ngpihping focculbstnfom nhoflodtaleno tinkizierintbGle cohtaigeti GNPuirp X0t @hy
150 may be des] gned to be connectable to a_floccul ent source

shown in B§ g0 fhyd (comupaymention pbetyegry theo Aner ek tangdn 2 E)%tanéeﬁhetqﬁ)@gamer 100.
floccul e”FloEﬂll&ﬁﬁ%{ PR it e sh&qgﬁ}a%ﬁ}tthéﬂﬁ'{&%zo ﬂa%%éiaé}{gbﬁﬁbg@ﬂm

may be an I ndepe ent syst em connect to any wastewat er
the container 100 by pump 230. System 200 may include a power source 240 electrically

connected to the pump 230 and/or mixer 220 for supplying power to the pump 230
and/or mixer 220. At least one of flocculent tank 210, mixer 220, pump 230 or power
source 240 may be disposed within the support frame 170. Power source 240 may be an

electro-hydraulic power pack. Power source 240 may be portable.

[0043]  System 200 may include a mixture holding tank 250 for storing mixture 50.
Holding tank 250 may be in fluid communication with container 100, Holding tank 250
may be designed to receive and hold the mixture 50 in the holding tank 250 before
transferring the mixture 50 from the holding tank 250 into the container 100. Mixture 50



treatment systemthat produces m xture 50, e.g. sludge. M xture 50
fromthe wastewater treatnment systemnmay be injected into the

contai ner 100 of the apparatus 10. System 200 may be portabl e.

[ 0046] Fig. 7 shows a wastewater treatnent fystem 300. Wast ewat er

t r eat ment maysbepunped ippcthgdeeldingvwiask A8t eefoxer @a@mﬁhmwa@@méo@mhm

and appar Aok en?ﬁg&g%%tg{%uﬁ‘%f%%%r% irk {}.I% h%gu*?fé’%ka%ﬁ%ﬁ e év%{lii that the

Wast ewat er Is’in nnunlca ron W

appar at us niliRtuseISh it fhet conesiteeVI@0ds nbl Ralyrenbe dppldraéd sndiherdfsreadapbledo
to receive wast ewat er for tr eatment. Wastewater, as nenti| oned

earlier, HEFIVSENY MOTGANEIIG BT th conggs | 00, SSmaAlBEERIRP 8 olestias
from CO”SEMCMOQH Rfid bOdHRhIchRdn R4ith&Be céftélﬁérlgfbc %‘oﬁle&ﬂlgst 160 may be ¢ in

wast ewat er, wastewater treatnment apparatus separ at e mxt
50 from t feidiastreusitaionawih donteines 100 Catiexting mnBCl 60 mﬂmy ‘rbd'ldaqu:spaladjaumt

10. Waste r treat t ap ratus_ 3 |ncI trol el
for contr b1 HOREIE L DT eﬁ}f@éﬁﬁ%@@%@%@ fivg 72 Bischasatd Brmahe
bel ow. [ OQ4fhifs: fJoown in Fig. 7, wastewater treatnent apparatus 310
may include a first chanber 320, a second chanber 330 in fluid
comuni cation with the first chanber 320, and a chem cal processing

chanber 340 fluidly connected to the first chanber 320 and second
chamber 38844} 00283t 20 mmmbﬁemcmv injgeton d &0 iim dnidhednipreiceipn3ggh

or filt ery I&h&&&tl%ﬁ qgldl i&tlﬁ ﬁ%%c%ﬁ:ﬂt H{tgitﬂﬁe %ﬁiga.mg) er?t Fﬁ)ram&rm%gt%r

may |ncIu e an I njection 022F & (n I'njectl
wast ewat el 50 nfag Hehdesigned tonbdel columictble3dta flbedutdnt ehatd eiot 3ROwRY Fig. 6) to
include a first discharge.valve 324. First dlschar%e val ve 324 may

i ncl ude afst@ishiifyid copmpnicatiop stwesnoths fopcmient mygetero}St and, e ﬂecoelir@t
first dis ge val ve 324. [0049] Second chanmber 330 may include at

| east one lanella block 336 or an overflow weir 376. Second chanber
330 may include a second di scharge val ve 332. Second di scharge val ve
332 may include an electric actuator (not shown in Fig. 7) for

act uat i nglG4e] seEpsiemAMcmay e aﬂamﬂép@xslznt Wtﬁﬁf lconnegkable ®7anyrmpstowater

di d d
i v i mg. PR obie b Ebo g8 MRt 80 Fh SR BPSSA CRPRIR wlibin®
gap bet wegeatindst syeiem IﬁZﬁbamjedtétEm&etHelcﬁgtaﬁfer tm@of:iharappatrstuazo Sytem OO

this way, wastewater may flow over the weir 376 through the gap from
the firstT@KRaPERaL20 into the second chamber 330.

[0046]  Fig. 7 shows a wastewater treatment system 300. Wastewater treatment system
300 includes a wastewater treatment apparatus 310 and apparatus 10 as shown in any one
of the embodiments earlier. Wastewater treatment apparatus 310 is in fluid
communication with the apparatus 10 such that wastewater treatment apparatus 310 is
adapted to receive wastewater for treatment. Wastewater, as mentioned earlier, may be
rainwater runoff or industrial wastewater which comes from construction or industrial
sites. After receiving the wastewater, wastewater treatment apparatus 310 separates the
mixture 50 from the wastewater and directs the mixture 50 into the apparatus 10.
Wastewater treatment apparatus 310 may include a control panel for controlling the

pumps and discharge valves as will be mentioned below.

[0047]  As shown in Fig. 7, wastewater treatment apparatus 310 may include a first

chamber 320, a second chamber 330 in fluid communication with the first chamber 320,

10



[ 0050] Chem cal processing chanber 340 may include a floccul ent tank
346 and a coagul ant tank 348. Fl occul ent tank 346 may incl ude at

| east one of a floccul ent dosing punp 342 f-or dosing the m xture 50
before entering the first chanber 320. Fl occul ent tank 346 may

i ncl ude annédubewicahprbcessengnchaatber 340 Pipidly serneatstiyio Crofirss kbamber 320 agd
7). Coagul_ant tgnk S%ﬁ may include at | east one of a coagul ant dosing
punp 344 PgPHQS @H%ai Q'Hixture 50 before entering the first chanber
320. Coagul ant tank 348 may include a clean water supply assenbly
(not shown in Fig. 7). Wastewater may flow into first chanber 320

t hrough a[0mi82] e Fast ¢Haenbict B30 mahamdhete drAnsd platch 826 bafilter plitéattachéd to A
whi ch floccul ent and/or. coagul ant may be m xed into the wastewater .
bef ore entBFiCHPIERe2P| Fistt capmpee203n8y inglude ap igetionizale (aefgarann Fig.

may be i ot o e : . . _ .
mer 372 S i AR Bl WL pREY 20 PR Sh iR 320 B
as t he wafirsdachargt velws 32Hhr Biagldischage valde B4 ang include srheeftiic sttuator (not
chanmber 320. [0051 tewater treatfnent a raj,us 310 may include a

m xture céﬁvg{wﬁgg% OTﬂg??ﬁ%&ﬁ%ﬁﬁ%gﬁa%%§$gﬁkég%ﬁlthe fi¥st chamber
320 and second chanmber 330. M xture cont ai ner 350 may include a
subnersi bl e punp 378 for punping m xture 50 fromthe m xture

cont ai ner [@E0] i nSecondntifiniiRy BAOmad MbRkE Cat NeXser or6 Bintelly Blecldli33posEdn
between and fluidly communi cable to both the mi xture container 350

and cont aP¥H&EHoOWoYelr oY/ onidSeeand ¢hapbenPafimarhinsludser peoend discharap smbice332.
connect ad pnd dhad k¥ 330l R HEHedel SR BFOCBATE Bib 1 ot

50 i nt o t hausthpahabeondAischa@t ivalveidder O3&dlomayeid 8 76 Inuiydheydispsad betecten
to anot her, fl occul ent_pu 52. Floccul e unp 352 be used

purp 11 0B BFCHATBR %mtﬁeéwgﬁfh&t%ﬂ&%ﬁ%?ﬁ% lqafggﬁfﬁfh%n?ﬁrﬁéﬁ and
360. Fl oceuhRMChAHIR BR2WABY 1d6ins0f ?ﬁfgetw&:ﬁ' e HRg PRCIHICAE ceilin lof the

processi ng chanber 340. M xture contalner 350 may include a lev
sensor ( nochangtessn2(,38 OFily thiy way owastewatemmyay Hewndvet theew&0334 thaough the gap

pre-deterp ne eye 0 t the infl of mxture 50 may be stopped
when t he PEUﬁ%b§¥ﬁ$ﬂ§Hﬂb2§8F°%§3?%%%ﬁ ?ﬁfg%%g]vastemater may first
be punped into the first chanber 320 by a subnersible punp 374
through an inlet valve 322. Subnersible punp 374 may be connected to
a condui t [dosapi nGhtmichl picesimgndlambdz 040 Gedyeinalukly ,a Sodeoths tdake34puand a
374 may be |l ocated in_a sedinmentation tank_ (not shown in

: Fig. 7). .
ot or e entasehing: ik 5 EoCEET B ooy Psbid s Aeury o> BodslankApsing
= e o . ! . Lo
T oohfifib 342 8 Bodind e mBAFRN0 CEibeltrldditn® 1Bl chaffiobf 520! Flodcltent
wast ewat etank 3#é nmyiin¢lod¢ meeduciatand lokab evat@ 20pplkaztenrbdy Gof skoven in Fig. 7).
sl udge, ich.c i s floc, 52 d flui 54 is forned fromthe, .
bae o R TRt Rarp Lt ane o b Sri{ TG PR ARLAT dosige
the inclipedniRhaé 86 bdRPe ehibOfs R ABYchahibeL 324, fCcdabRahtahi BE nRk 3L A%

326 while fluid 54 ng%’go t hrough holes of a verfical plate 328, e
filter pleea watervispply assemblycnohehown ae d52.37%6 Wasicwaternohagdiew.into| st

52, due tq its i ght . .sinks,t h 0of t om the.first cha r. 320.
Vit ure sty Sr0 Aot BES faby Brak b g Vi mp stel sERE R Men
sol ution fid&Bent ERYoPEoBuREhaagad hixedibldahé Wastewatta Bafie 3R@riNg the it
di scharge valve 324. The renmining wastewater in first chanber 320

may f:j owheha@}bemém- Frerculespueqr rorgdan may pe mixedHpbie wagewpgr via
oy 1 ow THEOUBR-AE Tt sl Pty BP0 SAEN R ol N

330. Si mi thandber 320 xd the evabi@water flows fdocdtaiibeondBdndaytoshdRrst chdnfiter 320.

bottom of second chanber 330 due to its own weight. Mxture 50 may
then be discharged fromthe second chanber 330 through a second

[0051] Wastewater treatment apparatus 310 may include a mixture container 350 in

fluid communication with the first chamber 320 and second chamber 330. Mixture

11



in Fig. 7) in fluid comunication with the apparatus 10 such that the
hol di ng tank 380 may hold the m xture 50 before being transferred

into the apparatus 10. Hol ding tank 380 nmay be in fluid conmunication
with the submersible punp 378 such that m xture 50 may be punped into
t he hol di mgntaaek 388 ndyeinclude aeiuhmersitla pusyr 8 fortpomtpiveg ouxiued 5@ frogOthe

e wast eirBre faiagenad TS todRngoft. & paPe AL risRYar B0 fEaier gebveen
feat ures iafd thgdigasdnBhniedHe db BHM Shovimiktube cHS8RcOR 50 MR dSMRiAR L0 &Y

in the wastewater managenent system 300. Fig. 8 shows wastewater
t r eat ment mpingritacqulest wie tienabtwd 0cbeferspotaringrogrtainey d 085 Maxipeer eontpiner

may ol ude? O neepe 4B Y Babibolcho 4k eraIE Mo 5 e E T Ried ¥

| anel | a bipagly @3Gure MOxinty eheCapphatuzer0. Frftiomyxdp 860 miaydby flaaiectedted o
the first chanmber 320 and second chanber 330. [0055] Fig. 9 shows
anot her ePBUAST Epecyicatpwnp fhre RlprstlchbrEnr AehBge ke Hcdy PuE frsgulent from
Fig. 9, c i . Lt Ry

Cont ai ner TROB. el b et TS i B ADiEihuiil D60 RRARAL plihd IR0 b b Jogated
condui t 338thi] dexGekigl phoeshgwhambard4o 411006 chmsinéd 3 0emannchidea 16521

froma m xture, 50 conprisin | oc 52 and fluid 54. Method.1000
ol ude s FESOR EBbSBML B S ) 15 SERE ER (UK B8P Fit ecHR i (vl that
menti o nedhdthbwos nﬁﬁmhés @ﬁllaf,? Be 'sf&bﬁé‘d ﬁﬂerpﬁﬁe %@&&éﬂiﬁéﬁeﬂ’é{r{?reﬂ&d‘. nt o
contai ner 100 so that m xture 50 is contained in contai ner 100.

M xture 50 may be filled to a depth when the m xture 50 contacts and

triggers the detector 140. \Wen triggered, detector 140 may send a
si gnal t o[943@] subYastasyastrang fiyst 7 guyipgd ante e Fiest chyaplear 320 bytaombagsesible

U ect i o 0. | . . -y H
that & i REUPS Mot el A by S8 sPRRlichd Ryntge B tnef) o HorUAHH to a
submer si bkenduitripad3id@ tovhiyst ichirelsdr 320eGehethlly, subfietsitl® ptihp 3 xhay lee located

hol di ng tank 250 or hol di ngqtagk 380 first. Mxture hol] din ank 250
or hol di n§! # SREMSBHLRRE Rk, E1oh FRoVR VR Figefls Betors enteang ithe firshehpmben 3754

m xture S5@,tdhdd@nd/Bs BESIul N nldNte Bfechd HhRd ﬁ%s?@l}}lagxgéér?‘gggg? et Emixer

Lah%
into the respective tank va\fl‘en the level Is reac In step
1200, fl 0375® Mmsx flod¢cubaneand/eroenaghlentnivith theewStevimfersbefae tipawhaewattd enters

portion of . the container neable wal orti.on has.one si_gde .
ont i gur ottt BediStrRle s MhRRRS o6 e sl B oV el Pt fae o2 apdyfuid 54,
exposed t @ foRBePRbSI tHE rddbtidBetGRR MeRedstewitd? ahll Me Mloddeunbshd doaBhlant. At
m xture 50 flows through the wall portion and out of the contal ner

such t hat thefiecfnedplags 146, fee ¥ e iixafbtheaneliodavetentauhile 8t Tamay
su . _ . M
S0, Frui aleiiny et EPER dRESAED SRUELORE FublRT PR Gl o

t he cont aimeeittadi¥d tanBlocspdid® iEOWERhT, istifts tathe bb&Om & the dirSti4hbmbédd20.
col l ecti ngﬂ_t ank_160 may be discharged or transferred befaore

col | ect i nBlixiuEeS G wvhighhbassubstanginllyibigy leveof dofak sispended selytioe (B dgmay pe

col l ecti og 0 Thefi ] 2 u }
order 1 or CERETRTLRGTE DS BRL chabbe ba Rt AERABeYRMETRE! B0 e
54 may al sestbeatdi &ic iastgehdmbat 32@ nsay flew| @ves epar a7@ didposaigkettvaak thor first

into the public ai hage tem it is.generally.of |ow_|ev of
total sus 632 Anisqeordyhamie; 330 80, o 189 e daohg 0{’%‘@'?@3- ey e
di schar gegh;0¥1,0P@R Jt8LRASKe KaleNa BIME RACH MAt&DnE hARb&TI80 SRENRRY
when noi sture in the mxture 50 falls drastically.
mixture 50 in second chamber 330 may sink to the bottom of second chamber 330 due to
its own weight. Mixture 50 may then be discharged from the second chamber 330
through a second discharge valve 332 into the mixture container 350. The remaining

wastewater in second chamber 330 may be much cleaner than that of the first chamber

320. Clean water in the second chamber 330 may be discharged directly from the second
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[0059] I n step 1300, the floc 52 is discharged fromthe container via
the first opening which is operable between an open configuration and
a closed configuration. Once the filtration process is conpleted,

i.e. when fluid 54 has stopped excreting fromthe floc 52, first
openi ng 1Ghambgr 138. Hustudiscbdrgervaty et 324 @ﬁa@cqndsdlsqh@rget\@l\reeiﬂt mey be opersd

out of the, con |ner In an eX0m rst sealin ort

may be se%&?aet (Eeg ?ﬁlglﬁlgs seEond Yseal |5n%r é) Pt % ng@'ﬂ&c]fl #3
first Seaklhdlﬁrﬁﬁjﬂibﬁberlgﬁo an@yr fsemit dRmbec 980 vidd hage lﬁeéﬂ)edsuela?e@ inl the
anot her exanple, valve 130 may be actuated into an ogen position to

let the fIEEUE copfaingr 339.t MéxtBenbQiimdhe ToBture LOUBOPFRER nBY, be injectpdh by

the form e

dr opped 1 AerHERERFRERrs Lo Bl ALY riRed BVEL L Bbyre
transport éd tia saaticehiigdre3 G(Dbeﬁires fgjsétingothephifxtin@c KO I1ﬂtb0t1rieh@)n$a1ﬁf& B¥ by
fill materi al endj ng .on th? site condltlon Fl oc 52 may be reused
on site. PP@EH@zf?OC&ulgnt Yia fopelerd pmpr 352 1810 fhg statie Rixer 390 SB@S farsaflethe
or disposgﬂmgfg(jn a much easier manner. For exanple, the floc 52 may
be di spose %out the need for a vacuumtruck and by a conventi onal
ti pper truck. [0061] Apparatus 10 may be used to renove in the order
of 50% of the inherent fluid content in the m xture 50. After renoval

of the fI Ra5354, WQStffwerttf@hn@'é sm@gi.’i@penayoinhladdhélotdm fanly 388 Inetshewn

"solid" 0 form(ﬁ

cake [ 00b2 A Thih Bl uRFroh ¥ e Sl ERER 8 e Sl OB o
suppl i ed amydoldhe asswEySH befbe Bb&@traﬁdsfdﬂredxmt&&hd\ﬁ)pﬂ:ﬁﬁﬁsewam[dmg tank 380
treatment systemwhich are al ready used on_site or_as a stand-al one

unit for BlaYde lmﬂéwecoaﬁwnpqt@mvﬂthﬁhﬁtsuh@@rSIbée Ry B Rigpsh that eixagp¢ way
to be tregl 5onpo RIPHLESIdNSHURS 580hBL VeitPleddl rdRI iR REO B diner 1H021 MB

[0054] Fig. 8 shows an elevation view of an exemplary embodiment of the
wastewater management system 300. Reference numerals used for features in the earlier
embodiments will be used on the same features in the wastewater management system
300. Fig. 8 shows wastewater treatment apparatus 310 connected to support frame 170 of
apparatus 10. Container 100 is not shown in Fig. 8. As shown, first chamber 320 may
include the inclined plates 326. Second chamber 330 may include lamella block 336.
Mixture container 350 may be fluidly connected to the first chamber 320 and second

chamber 330.

[0055] Fig. 9 shows another elevation view of the wastewater management system
300. In Fig. 9, container 100 may be mounted within support frame 170. Container 100
may be fluidly connected to the mixture tank 350 via conduit 338.

[0056] Fig. 10 shows a method 1000 for fiitering floc 52 from a mixture 50
comprising floc 52 and fluid 54. Method 1000 may include step 1100 of containing the
mixture 50 1n a container. As mentioned, mixture 50 is being injected by submersible
pump 378 into container 100 so that mixture 50 is contained in container 100. Mixture 50

may be filled to a depth when the mixture 50 contacts and triggers the detector 140.
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1. A sludge managenent apparatus for filtering floc froma m xture
conprising floc and fluid, the apparatus conprising: a container
adapted to contain the m xture therein, the container conprising:. a
first opening for discharging the floc fromthe container; and

a per neablVéhemiriggereds dotacthnvddgnayheensli alsignehfd ther edymensible pume 8748 a4 a

wth the mxtyre d anot her side.exposed .to .fhe outsi of the

cont ai ner ,COI{‘tﬁ p\?ﬂ?allqo Bt8pgl?eolﬁje§§31b9gd“"&5m%ﬁgllPtgrtﬁ?? alf“?rolg)]%t he m xture
whereby fluid fromthe m xture flows through the sidewall portion and
out of the container such that the floc is retained in the container.
2. The sl polye] mamagksrendnt ahgiad aiikmreholding Ak ,250h@r Boldinih@nlc 380 ds eed,
Is arigid structure. 3. The sludge nmnagenent apparatus of claim_.l

or 2, whef¥IRACTEIRE RYRAR &1 &RAYCRIRSH FeeRIXuIE adeinioathe migite dpkling @k 458 or
panel i ”%g@ﬁ? Lhe 3@@”&?3.‘2‘?ﬁﬂu¥@ﬂdldiﬂgg 0 & hoTﬁiﬁg%AIﬂkd%_ Hﬁf%%ﬂ%%vel

appar at us ny one o ains 1 to ereint cont ai ne
conpr i sessanspt foraendiyg die loadl lof partis 5¢ an tleckegsictive fank spas to stop inflow of

ot o RSl SO E B AN SR T el

cont al ner
[0058] In step 1200, floc 52 is filtered from the mixture 50 by a permeable wall
portion of the container. Permeable wall portion has one side configured to be in contact
with the mixture 50 and another side exposed to the outside of the container such that
fluid 54 from mixture 50 flows through the wall portion and out of the container such
that the floc 52 is retained in the container. Meanwhile, fluid 54 from the mixture 50 may
be removed or filtered from the mixture 50. Fluid 54 may flow through the permeable
wall portion 110, out of the container 100 and into the collecting tank 160. Fluid 54 in
the collecting tank 160 may be discharged or transferred before collecting floc 52 from
the container 100 so that it may be used for collection of floc 52. The filtration may take
about 12-24 hours in order for the fluid 54 to substantially exit the container 100. Fluid
54 may also be discharged into a suitable separate storage tank or into the public
drainage system as it is generally of low level of total suspended solid (TSS). Fluid 54 in
collecting tank 160 may be discharged by opening release valve when activated by

moisture sensor when moisture in the mixture 50 falls drastically.

[0059] In step 1300, the floc 52 is discharged from the container via the first opening
which is operable between an open configuration and a closed configuration. Once the
filtration process is completed, i.e. when fluid 54 has stopped excreting from the floc 52,
first opening 102 may be actvated into the open position to let the floc 52 out of the
container 100. In an example, first sealing portion 106 may be separated from the second
sealing portion 108 by actuating the first sealing member 124 away from the second
sealing member 126. In another example, valve 130 may be actuated into an open

position to let the floc 52 out from the container 100.
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i ncludes four wall panels such that a quadrilateral shape is forned
when viewed fromthe top of the container. 6. The sludge managenent
apparatus of any one of clains 1 to 5 wherein at |east one of the
plurality of wall panels is perneable to allow fluid to fl ow through
7. The sl lﬁ@!@fé)]rrar’fégeﬁ%,n@ gappéhcafarm of shidge eake, ofor| the reentginep 100 may be

wherein the con a|n t rlses a nin flow
of Cthe i soaeged PrFhabd] IniEans ARBERED o B BB, ds e SAmeY e
claims 1 mni)orﬂéh@d @wanua%ff dlé}ﬁ:tsalQﬁ t BE:kbigionHe SiReitill takelalegendig on
open conflguratlon and_a cl osed con uration. 9. The sl udge

managenentheafiarandifionoFlogry? Baw befreu;sp opsite. Flgc 22, £.gr ihide feomnef asilurige
an act uat d i

cl osed coﬁ?igg%'tlon @%d§9§%b§$hnﬁg§%£ﬁﬁgﬁﬁﬁﬁgt o%%%&ﬁggm%%ﬂggﬁgﬂ%ggz
sl udge nanagdmidpoagpaithdul sheodeed fyr oviRumh talcRiaf® b atconGentibhkl tiipper truck.
conprising a detector attached to the container, said detector
adapt ed detect a pre-determ ned vol une of nixture in the container

11. The s g nage t a r at any.

furtner oW S APPRRROLCARERY Siaftagrmrvy in e arder S s mbiions fid
the cont apf@knt ih e ﬁllx@l% sheRtter ﬂéirf%%lef tﬁ@ﬂm’d'meﬁ tlaRahéd RCsLkiBE tohBh@e
the container, the flocculent injector designed to be connectable to

a floccul etflasdizrasen “soligsastthe Ba¢ S hiasthefin thecforn efimniksatigosiudgstaaben
the flocculent injector and the floccul ent source.

[0062]  As mentioned eatlier, apparatus 10 and system 200 may be supplied as an
accessory to be used with existing wastewater treatment system which are already used
on site or as a stand-alone unit for sites where only liquid mixtures, e.g. sludge, are

required to be treated to produce a substantially solid waste product.
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12. The sl udge managenent apparatus of any one of clains 1 to 11,
wherein the flocculent injector conprises a punp. 13. The sl udge
managenent apparatus of any one of clains 1 to 12, further conprising
a collecting tank in fluid communication with the container to

col | ectClaimas f| ui d and/ or the floc discharged fromthe container. 14.
A system conprising, a sludge nanagenent apparatus as clainmed in any
one of clains 1 to 13; and a flocculent tank for containing

fl occul;ent i Gat

w th tHe cort Sdis RERHeRth ARk (L ARRY oy Boky b RPN Rk 8

tank to the flugd)tid apperatscombiigingy st em of cl ai m 14, further conprising
a flocculent injector in fluid comrunication with the container for

injecting the flqccul ent t he contai ner occu] ent injector
dosi gned t o be coLerahrmE & rGROhR ot bidin b GHlERF chfbrifne
comuni cati on between the flocculent injector and the floccul ent

source. 16. The syst emin$t apesingfdrdissharging thaflioh drontdrgpitsineg aadni xer
in fluid conmmuni cation with and between the floccul ent tank having

flocculent and the cogt hﬂ@z{b’le wc% kflort Hé?vugg 51% sii® c@g@%ﬁ&fitc} Q%EH %I%Qﬁ"

flocculent with a substance be enterl e cont
system of any onevithfthe naktwee dell drotied sidelwexpbeed te dinpoutside gf thepaniner, the

source el eot i call.y connoctod.t 0, Hg BUBoan ok LAASndSly RUAPRA Mo

mixture flows through the sidewall portion and out of the container such that

the floc is retained in the container.

2. The sludge management apparatus of claim 1, wherein the container is a rigid
structure.
3. The sludge management apparatus of claim 1 or 2, wherein the container comprises a

base panel wherein the base panel includes the permeable wall portion.

4, The sludge management apparatus of any one of claims 1 to 3, wherein the container
comprises a plurality of wall panels connected to form a circumferential wall

surrounding the mixture.

5. The sludge management apparatus of any one of claims 1 to 4, wherein the container
includes four wall panels such that a quadrilateral shape is formed when viewed from

the top of the container.

6. The sludge management apparatus of any one of claims 1 to 5, wherein at least one of

the plurality of wall panels is permeable to allow fluid to flow through.

7. The sludge management apparatus of any one of claims 4 to 6, wherein the container

further comprises a second opening for inflow of the mixture.

8. The sludge management apparatus of any one of claims 1 to 7, wherein the first

opening being operable between an open configuration and a closed configuration.
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18. The system of any one of clains 14 to 17, further conprising a
hol ding tank in fluid communication wth the container, the holding
tank bei ng designed to receive and hold the mxture in the hel ding
tank before transferring the mxture fromthe holding tank into the
cont ai Fer . e siuvige syamagemerntt apparaopef afy chapheaitms t v 1.gurtherrcoprising an
conprising a collegting.tank in fluid.conmmunication with the
coﬁai nergf 5‘?&%%5)“ %stl@%a ? etomgglﬁi 6hea Hftor‘}pflf%gft’%tgeﬁ‘? s%aorpﬁﬂda?q oﬂ'?sed
the contai nebnfi@Batidh 0aPLRVALIBE: the GadtpBAingYy St em conpri sing, a sludge
managenent apparatus as clained in any one of clainms 1 to 13; a

id co nj cation w.th the sl udge

wast e er ea nt apparatus in fl

oot T AR i R S A o RSP PR Lo L6 On Cirthsk AU mRIIGS &
recei ve wastdewaiorattatliedt toe BlcTBoMtain¥) QLRI BetbbtSr AHXIEH Qeledt SCRRBIRIRMined
fromthe wastewater and directed into the sludge nmanagenent

appar at us. 2olunkhef mxturemtheconteimgt.nent system of claim 20, further
conprising a flocculent tank for containing flocculent, the

fl occuhent trapkhagaMdodfert ApRRShs 808hPend ¥ Jl$igiégu@glanﬁﬂjﬂfeﬂcgl\%gﬁﬂé§ 9

t he sl udge managenent apparatus, wherei'n the fl I'S
from the fl dlocedlenttinieatok ini Ani ¢comemuhicaips wiln dgeemtetinaptherfidcgslenidjector

The wast ewat.er . treat nent temof claim?2Q o 21 urt her canprj Si

a hol di ng t O FOPE ToFoRlSith iAIP (B¢ | GRS eh_@"“s‘i“l?&bémﬁgﬂ&&&ﬁgﬁ? o be
apparatus, thehedRbi t8G fldklehOdouh@! sdiaddo bagbIEh hid CoR@LRTcRidEbdGeen the
transferred into the sludge managenent apparatus. 23. A sludge

managi ng nefleedhlens inje¢tpx and; the flpraydent sare ni xt ure conprising fl oc and
fluid, the nmethod conprising, containing the m xture in a container
of a shpdge THBNAGEIE ManaRRfhAtagParatus of any one of claims 1 to 11, wherein the

flocculent injector comprises a pump.

13. The sludge management apparatus of any one of claims 1 to 12, further comprising a
collecting tank in fluid communication with the container to collect the fluid and/or

the floc discharged from the container.
14. A system comprising,
a sludge management apparatus as claimed in any one of claims 1 to 13; and

a flocculent tank for containing flocculent, the flocculent tank designed to be
in fluid communication with the container, wherein the flocculent flows from

the flocculent tank to the container.

15. The system of claim 14, further comprising a flocculent injector in fluid
communication with the container for injecting the flocculent into the container, the
flocculent injector designed to be connectable to a flocculent source to establish fluid

communication between the flocculent injector and the flocculent source.

16. The system of claim 14 or 15, further comprising a mixer in fluid communication
with and between the flocculent tank having flocculent and the container, wherein the

mixer is adapted to mix the flocculent with a substance before entering the container.

17



filtering floc fromthe m xture by a perneable wall portion of the

cont ai ner;

t he perneable wall portion having one side configured to

be in contact with the m xture and another side exposed to the -
outside _of the container, wherein fluid from_ mxture flows through
t he walll’- porlhieotysti odanyoPna RE s alhér 18udwrthes gommising acpgweer source

retained in eié&ﬁ*ic%ﬁ?tc%hﬂgcﬁéd f]bgﬂw ﬁin?;? BRE/EE MxdiBr fsl.lﬁﬁyifné%v&éi]eto the pump

container via a

18.

19.

20.

21.

22,

23.

st openi

and/or mixer.

The system of any one of claims 14 to 17, further comprising a holding tank in fluid
communication with the container, the holding tank being designed to receive and
hold the mixture in the holding tank before transferring the mixture from the holding

tank into the container.

The system of any one of claims 14 to 18, further comprising a collecting tank in fluid
communication with the container for collecting the fluid and/or the floc discharged

from the container.
A wastewater treatment system comprising,
a sludge management apparatus as claimed in any one of claims 1 to 13;

a wastewater treatment apparatus in fluid communication with the sludge
management apparatus, the wastewater treatment apparatus adapted to receive
wastewater for treatment, wherein the mixture is separated from the

wastewater and directed into the sludge management apparatus.

The wastewater treatment system of claim 20, further comprising a flocculent tank for
containing flocculent, the flocculent tank adapted to connect and be in fluid
communication with the sludge management apparatus, wherein the flocculent is

flowable from the flocculent tank into the sludge management apparatus.

The wastewater treatment system of claim 20 or 21, further comprising a holding tank
in fluid communication with the sludge management apparatus, the holding tank for

holding the mixture before being transferred into the sludge management apparatus.

A sludge managing method for filtering floc from a mixture comprising floc and fluid,

the method comprising,
containing the mixture in a container of a sludge management apparatus;

filtering floc from the mixture by a permeable wall portion of the container;
the permeable wall portion having one side configured to be in contact with the

mixture and another side exposed to the outside of the container, wherein fluid from
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mixture flows through the wall portion and out of the container such that the floc is

retained in the container; and

discharging the floc from the container via a first opening,
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