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*159159* WATER TREATMENT METHOD AND APPARATUS FI ELD
OF THE | NVENTI ON The present invention relates to a ™ - .

net hod and apparatus for treatnment of 5 waste
e b el and or ey houecnol o vt iEHN e

smal | or rural communities whére houses are g
wi dely apart. [ A Y A
systens ar eR1EE SRS ARS

homeowners rely on septlc systens or other systens 10
that treat and di spose of househol d wastewater onsite.
FIELDR QFoWHEINVENTdONDi ffi cul t to install systens which
treat

d di
Sufri Thepreseh enon soates s indiPo BB dpeatalns for regiment of
st Waten qmmmeﬁ bRt éd@ﬁgl@&ﬁd&@ﬁ@lﬂtwas@w&drs

especi ?SOLZNt e case in relation to black water from

BAGKG BITOTHRINVENTION | et s. 15 FurthernDre
syst eWFangLi'[Jrﬁég A Fgfehqnlﬁné‘lf ﬁr pﬁijawomﬂﬁﬁl st ecrfﬂ?.lses are

consum n nsta especl a In uns

spacehwidgly hpaﬂt nctheses cbmrhlurgtles meMabdeWexaﬂge syatejns are often

machi ner is therefore desirable t
T G HEiEtvee 50 RN, DATERIERD IR A 00 SePHR SERiomS or Other systems

@Iﬂtﬂg%‘i 9&8%@65& %Pﬁéus%%ﬁj Rhsiidt@snsreconcerns. 20
U Y OF THE I NVENTI ON I n one aspect, the present

i nventtiisrhowever aften aiffieul to tinstall rsyaterraowatcatmat ang dispose of

he t tme f h | d t ter, . .
b gty B0 S0k 8B B AL B AR AR rve
WS hemedwiers Bhe t6d @nbipdrimant. ek bspavidigving easeviasietation to
water -to undergo a series of treatnments to produce a

blaskiwateefromsanitaryysigres sueh endoiletsiral ity of chanbers

| ncl ugesy, gﬁnérga s@[?ﬁs a&ﬁﬁ]rﬂlg SaiHIPSire BUR gt %atvg and time

treat sai ste naer o IC proces

abns@ng toriastatcsspecially raoheophistiqatedirdgiors without @icdess to high
anaeréé)‘gic II tre ted waste water with aerobic
PPYE! - aspect, the present invention

provi ¢gs tl?eraﬁ?é‘ B&sifablie Echﬁrov?dé & WeRdrRmeht r'ﬂ@tlﬁﬁf‘é)ﬂ\djapparatus

waste water 1n a treatnent tank conprising a pI urality
wihich ameliorates at least some of the above concerns.

SUMMARY OF THE INVENTION

In one .aspect, the present invention provides a water treatment apparatus
for the treatment of household waste water, the apparatus comprising a plurality
of chambers for receiving the waste water, the chambers arranged to allow the
waste water to undergo a series of treatmenis to produce a treated effluent,
wherein the plurality of chambers includes at least one anaerobic chamber
adapted to treat said waste water with anaerobic processes, and at least one
aerobic chamber adapted to treat said anaerobically treated waste water with
aerobic processes.

In a second aspect, the present invention provides a method for the
treatment of household waste water in a treatment tank comprising a plurality of
chambers arranged to allow the waste water to undergo a series of treatments to
produce a treated effluent, the method including the steps of: allowing the waste
water to enter at least one anaerobic chamber in the treatment tank adapted to
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chanbers arranged to allow the waste water to undergo
a series of treatnents to produce a treated effl uent,
the nethod including the steps of: allow ng the waste
water to enter at |east one anaerobic chanber in the
treatnment tank adapted to ~|II§IIII VIEL 1L Tt
110100 ~I1~ *GOO0R* 2 treat said waste water with

LQCESseR and IIOW|n th
IRRE54R o B 3FER M aPaEreBic Atibe s il ik G te water to
teitds adRREEBnE adrblsiaichafibér iANAE rtRdditMahl Jankr &Riptst to treat said
waste water with aerobic processes. The at |east one

anaereicallydrrated wagie walshpithaerebicipratesspger obic 5
chanmbegy, nayi Iggsts Hﬁé’ e&%{%@otﬂﬁ e gél‘s: g%y: gﬁﬁthﬁsé 8{) first anaerobic

treating sal

adhardiber Himumgwgusplemmddacetageﬂnarmﬁma: fdnatreamgaséidrwaste water,
further tr atin‘%&,sald ste wat er subse E]
t3neha sepend anag Slcha¥ing nsuspended melhanoaenic bpcteria for

QUﬁH@ﬁfreatTﬂEséiH WRAS Wedies #¥cqBibht i REatIRM of BadhRsste water in
may onprise a first aerobic chanber having roots of

padch fi rstmnaerobtptqhamedThﬁpgéeastma acrohis freatment ishamber may

oS AL ol e e dnER RS ofERL Fénd fyiiP a8 oxygen.

addi t ilarMe fofh! 8@ fLuriies iconiises .a miikg enarhbyr adatmed to receive
anaerobically treated waste water conpri ses wast

vatdemix paagreRically traaied wasde watgr with @ 8@6%@%@%%@6 water.
RS, o Fifobialy YRE0Y Ao IRREF oUftofles yaste wer eate

\nﬁﬁoﬂw e ﬁmst andmecm&ﬁarme&ybnckﬁnavv&iees .thé imitied cmheate‘dawas;te water
t he at t n bi c er, fyrther, co
LAl i Bt Wt AOaRe AGHEIONa) Wtreted MESHE WAl gorprises grey
haxtepg attached bacterl a cultures for further

treating the waste water subsequent to treatnent of
t he wdstanothen formj the atlekist one anaesehio chambge futhar comprises a

IR ghderenl hebe RRREFSHGE aRP el R At “bactera

tsultubss #RrTtgheribdingth@ wadte Waeerraubsethameetmbmtof the waste
prior to treatnent of the waste water _in the

at@@’@birbthﬂwfﬁﬁb%ﬂd seeanFANFerelie chARbEr: Thﬁ\telm' ?aﬁeregw chamber is
t r@?éra?l&é%rtrw t@'?ﬁirtl%ret}f OHRE QR ehtﬂeﬂﬁfo the waste

flor be under gone on ini untr eat
wastee le@iirgg the mixing chamber but prior to treatment of the waste water in the

first aerobic chamber.

Forms of the present invention can treat both black and grey household
waters. In one form, treatment may be undergone on initial untreated waste water
comprising a Biochemical Oxygen Demand (BOD) of about 800 to 1200 mg/L, a
Chemical Oxygen Demand (COD) of about 900 to 1500 mg/L, and a settleable
solids to COD ratio of about 0.40 to 0.60, preferably 0.43.

Preferably, the effluent will meet the USEPA regulations of a BOD of less
than 100 mg/L for surface discharge and less than 50 mg/L for discharge into
water bodies. Using the above parameters, the final treated effluent will preferably
be of sufficient quality for surface discharge, discharge to the rainwater drain or
for aqua-culture, with a BOD of less than 15mg/L, and a COD of less than
50mg/L.
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25 conprising a Biochem cal Oxygen Demand (BOD) of
about 800 to 1200 ng/L, a Chem cal Oxygen Demand ( COD)
of about 900 to 1500 ng/L, and a settleable solids to
COD ratio of about 0.40 to 0.60, preferably O0.43.
Preferably, the effluent wll et the USEPA

regul ations of a BOD of I|ess han 100 ng/L for

,Sm ga%@g@char%%%ﬁ% pr@egqsq%gnp\?%g?ogb%wgr técg%{l?%éolds in
fodr@duldr, e Bkl bpirhtudl édm@rr L halmbrulde tak adapted to be flat-

sufficient quality for surface discharge, di schar e to
tireekediprisateuser i suhrcaseoit iaquefesed thearolumne f weaf@[)k is about
E{‘ﬁd ss than 15ng/L, and a COD of |less than 50ng/L. 3

(9 ‘ments of the present invention may be used by

hOUSG'M\IéfhtagébéI@Prtﬂofm’s?bf dthbepatastelme mpeﬁtlcm wan handle all the
conprises a nodul ar tank adapte

pragiewater geaeratgd dnjahomgs de t qblﬁgﬁmaz?fe ?f@dh% ﬁ@%ﬁ»@&ﬂém grey
qglat{eﬂ?romm‘e test P HE horhéOfhis pr anlﬁ@¥§ﬂ% %ﬂl%@#é orle9pdTRt solution

resent i nvention can
vfasakktbaa*watqyelmagembntlssaehorre ie the bI ack wat er
and the wat.er f

10 U158k e, ik, BB P AFRE"br Shacroic

S&gé‘étldw infiAE @rtedthsF HabREiveRNage oD &mMgastswith rhl?h degree of
tion, the invention is designed on the princi

odiltinaeNoborly i thedBg@Bgemaved; buttaigo Htﬂw'ﬂltfﬁge'bﬁ"@\ PhOSPhOFUS This

st et QB een sl Tehiha e iodts, o mcident o

NalgaoeiebniNig mlmmrsba o lafge segases UFtes providess -ufrciently treated
the water is drained to receivi n% wat er bodi

el GHers aUa Y EABIe O£ e 1 INE MRUEnIEng 11 potesses for the
dt?%tuen t 1gF ﬁ*llepmgfed%t 2 f%bGd ¢ ke tén%ﬁér‘ﬁﬂentf, ighabeing natural

quality suita reuse in
epmcessesswithoatmsemfangshemldais the 15 treatnent of the

t t d f. h . i .
e b 85 B2uBE N R saToE S wERT el BE paggea prr
ato" B bAdws FotKedde SOStBralger 4t trafdpattaian, af¢ahh )bebassembled and
flat packed {‘)%I or to use allows for ease of stora

alﬁlata"edngboﬁﬂ tinolgssath@nc2n -n8 AsiEsbiThe ANk, therefdre, is most
RS SR G A RAGF ool e Merdthe surnor
ShteCdftery faeati witd aslepideinis breakemed détd watey icuntamination.
Furthermore, forms of the present invention decompose more than 95% of
the organic matter, thereby producing very little sludge, allowing for a de-sludging
interval as high as six years.
BRIEF DESCRIPTION OF THE DRAWINGS
An illustrative embodiment of the present invention will now be described
with reference to the accompanying figures. Further features and advantages of
the invention will also become apparent from the accompanying description.
Figure 1A shows a water treatment apparatus comprising a treatment tank
in accordance with one embodiment of the present invention installed in a yard;
Figure 1B shows the means for connecting the toilet water and kitchen

water to the treatment tank of Figure 1A;
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are often faced with an epi dem c breakout due to water
contam nation. Furthernore, forns of the present

i nventi on deconpose nore than 95% of the organic
matter, thereby producing very little sludge, allow ng
for a de-sludging interval ag hi gh as six years. 25
BRI EF DESCRI PTI ON OF THE DRAWNGS An illustrative

enbodinent ,of the present. | nventi i .
descr 988 2% p?@?}SF@WC\QeWoOfﬁﬁé t%%é%{‘ﬁlﬂgﬁrr} ?\rq&d( qu??ud & 1in greater
atdiher features and advantages of the invention will

al so becone apparent fromthe acconpanyi ng ) .
descr Figure . isFR gliees 3gctional ey olaths, treatmant dank of Figure 2, with

;gﬂaafgﬁélaxt%ﬂ Ehéﬂ Réhdtelyt eatment tank 30 in

cordance w one enbodi ment of the present
i nvenF;gll?le iqnistpdrbpettive view af ’lthe tréatment teindl&fsfﬁguw 2 with the part
ans for connecting the toilet ter  an it chen.
R0 extgfionahall Emater S1auiRs Bt Jus bedtier of el .
IS a pRjuresris! éﬁﬂ)twérfdérgéedtm vidve ot RN rehdnt @ankrbiORigere 2 with
|

1 in greater detail; gure 3 is a cross sectional
\daetofdhe exterior sbelhrramovesh khowingipaok of the intetier ofghe tands

the exteriqr. shel re : . Fi i I P .
i ow SRS eraither s i B feudliiaRest filfio 2 win
Yart dFahé ¥kiriop shéi Rithovedyeleding Pt ofthie atetiondf thé tank;

interior of the tank; Figure 5 is anaqther per%&ect

: ive .
vi ew GHgurRe’ tsr veft3RatRer RATRPRAIVE; iew ©f dhetregtm tank of Figure 2
t Ihar i . i
AR B 6 R ot R Bled, SHBWIREpERIR e ke of the tank
vi ew (iguraes i pelt areotbert perspedtivei dew eof Zheitieatment tpak tof Figure 2
of the exteriaqgr shell renoved, show n rt. of . th )
i\fﬁl{fbpﬁar&pf the Q)ﬂgnqr I rgrina\lﬁi sy]olvsgnq,@grq gﬁﬂ}enlgfenor of the tank;
Per speGhind i Liirler ERRs IseBAdHER Vlew 8MheQfedtm@ht tank of Figure 2;
with part of the exterior shell renpved, show ng part
of t hFigureed0oshays thee treatiwent fankuok Figure gewltrargsm Hinal treated

pek s tive vie atnment tank of Figure 2
vﬁ%ﬁlﬁgrgéefn%’fer??]\gdg@ﬁe]Fﬁ%?énz(helI renoved, show ng part

of t heFigiiresri1 taof 1M Raowwahls trebmEholank o Figure X convieeting from a
cross sectional view of the treatnment tank of Figure

Hat perked @Ta0gemens the treatnent tank of Figure 2
mgggﬂgﬁdﬂ% PrREHEREB EMBOBIMENTY "ermoved from

The following is a non-limiting description of one embodiment of the
present invention. It will be appreciated however by those skilled in the art that
other features and embodiments may be implemented which still fall within the
spirit and scope of the invention. It is clear that there may be variations in the size
and shape of the apparatus, in the materials used in the construction and in the
orientation of the various parts and devices of the apparatus.

The water treatment method of the present embodiment is carried out
using a treatment tank 10 as shown in Figure 1A. The type of treatment carried
out in the tank 10 includes biological, anaerobic and aerobic post treatment. The
treatment tank can be stored underground in the yard of a house. Pipes 12 as
shown in Figure 1B connect the outlets from the toilet water 14 and kitchen water

16 to the tank 10, preferably by installing the pipes underground.
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Figures 11A to 11H show the treatnent tank of Figure 2
converting froma flat packed arrangenent. 20

DESCRI PTI ON OF PREFERRED EMBODI MENT The following is a
non-limting description of one enbodi ment of the
present invention. It will begappreci ated however by
those skilled in the art that ™ other features and

mbodi . , L L it
e 00y 8 el i, B FERIS  Shabh i fblz, Bty e
VBRing betite @k RO ivaappbkiaately N .2 bl ARtelS, witth shength of 1.8
of the apparatus materi al s used

, in the in the .
sesietss Widthool 4 metetshand fienimiodt 1 Brmefers Ak theayceplig point. The
RHdridr %ﬂgu %?‘ih&géngf@ﬁen%%%% o g@aidi\@tﬁém Fibre Reinforced
tTeatment nmethod of the present enbodinent is carried
RsticugFRB),a altheageathet asikitab® awatehialsn conld-itgurusedA such as

T e PSS Sl 388, . o des o
WeRRESEAMd isTélén?"é’teH Pl eisttibite thapréusé Onemy surface. At peak

underground in the yard of a house. Pipes 12 as_ shown
iloadsi gacte tanis thmasctakeha deekeloads phrwaste frem 8t persons. The

wat er [ : ,
BBy T8 R 1 b digha it o frgwastes
peherdted bpf3 dduitidrizt piopleta sreorkpdribd tmeeyva-3 days. gur e

2. Preferably, the volune of the tank 10.is

appr o¥ileeRiees 18, 20 aipiecatad 8t the Unpenwalliaf g Fanks 10;togconnect to
15 B 250 1 oo 20 SRR o8, 5Bppctiey
10 i s Figured2dshows woe sisterioored theotanki bwith #ee rifppec eaxtegior shell

Pl ast i FRP) , th h ot her itable t erj al

setoved Taerin, 20 SodidRs A SheSHond draniiis 22 eh. 26196 and 32
SRphi8d HSbaie Avaldeds SPRP2Y, With MoWore@iiERsrsofo optimize tank’s 10
vertices, "and is elongated so as to distribute the

wfiiciengye on any surface. At peak |oad, each tank 10

t I .
const e ok B ma s Grecti3ienoeb Bl 8 RERERod Crjtary system
| srafiternagiveiy\he kck wateh maydss fist cdituasinareastorhgeytaBk. Preferably,
addi ti onal people a short period tine, e Z-aadggs. id th
Ithe hlagvrisr pPe 3@ hag arpiiermedizte; webeging; chiampegio avoid the
:tm s@?ﬂ%f]o%b?iglrgﬁgigtﬁgﬁsﬁéd iftd e tdiet, vhith gﬂéq%ément tank 10 then

wat er  an en water outléets 14,
respectedviel the sferage ¢ark freabsedeentrireatiment.oPreférably, the waste

G i P B S HisthelEL B Blina (BBS of abou
ah03¢hg/L, a Chemical Oxygen Demand (COD) of about 1500 mg/L, and a
settleable solids to COD ratio of about 0.43.

The black water including human or animal waste matter from a sanitary
system such as a toilet flows into the first anaerobic chamber 22, as shown in
detail in Figure 4, and then through baffle wall 24 into the second anaerobic
chamber 26, as shown in detail in Figure 5.

The first anaerobic chamber 22 in the tank 10 is the first of two anaerobic
reactors. The first anaerobic chamber 22 includes suspended acetogenic bacteria
for breaking down the waste products to form acetate, and produce hydrogen and
carbon dioxide, while the second anaerobic chamber 26 includes suspended

methanogenic bacteria for converting the acetate or carbon dioxide and hydrogen
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15 separated by baffle walls 24, 27, 29, with flow
regulators to optim ze tank's 10 efficiency. The tank
10 may be directly connected to the household sanitary
system or alternatively the black water may be first
captured in a storage tank. Prgeferably, the

bl ackwat er pipe 12 has an internedi ate i nspection

ATt 8, B8l S hrid 30388kl Bholf IENRILHR' b veatmen
tfbethe Mfiving faech! imattdre Thé basgdial eoricehtratisruipsisothasambers is self
treatnent. Preferabl )F/ the waste water influent

APREratpG; ARY heteby BroyidRsmcealinugUpyaRd raRgIRETiakefimaNt to the

L, a Chem cal Oxygen Demand (COD) of
2 outnt]l?g%g%r%?{;, and a settleable solids to COD ratio

of abdirom(thd3wo2ihaEnebiblchakbers 22, 26)the partipllydremtedblack water

i ma| te ttep fro .sanitar. system such ,as
ed Bowsrthiofig bafie el 22, iRl a ot ot higBer 28, as
sdHaWh ihdetalEihadiguiens.Ahdkneé eqdalizatien chambeh2dugk Hadk weter mixes
wall 24 into the second anaerobi ¢ chanber

26, o
swidwless potietedigrey wateiguhieh snters dhe fank: 1 %@H@i%@?a?ﬁber 28 via inlet
Al a1, 4206l foldhBold e B4R T ppggo f e

idémlauzlﬁmrsmmeﬁ% i< & b@ﬂifltlettﬂattleahdi gréypwalbereakithereby dilute
own t he waste roduct o form acet at e, nd r odu

B et Sewage sl Sliaden Miha woeRaUeEARETobIS fter.

anaer : : ; i :
anaet ool UL g ha ik RIDBTALER WIEbAYABH s devoid o
aoild andigregee, 8s theseowitichavenizeenTtansovedoby B groase trap (not shown).

apaer obi ¢ reactor ovides .the ideal treatne

REET R, 7 3o RebpER A ML GBbe % T 'the Jr8) water, anc

CatorlIagIftd greasd traptvill abBp® fsduired. sel f  generating and

t hereby provides continuous and consistent treatnent

to thelha ilvigdnsolptior khamtflaws mierathirh anegrokis heahes 30, as

C S .. 28, td A r

ORI oAy B 7B Bt 0 AL YTy e sy,

gmubibifmﬁt ith)rrmugll‘\amttwhe%b?](aﬁgalsd:musnmé. ETlthalbaj-ﬁltérrpdﬁogms ewith the
..In the equaljzatiaon c er 28, the ack wat er. .

ratiached TS, ob Baena GUN G PG s|ce Mgy provides 2

L Bfe dirte drbadorhebitle ioitachnl et | 20 connect ed o

pe 12 fromthe house wat er system The purpose
of t heOnce thpifiueat haa flowedbirowsh the four ishembersiepreferably over

bb@"%kofatﬂ% grE;SXic\Ar%% érs V\ﬁlphg\l?ee '582?4 rg}nlo%g. The partially treated mixed
effluent then undergoes a final post treatment unit in an aerobic chamber 32, by
flowing through an aerobic bio-filter or French drain. This process is performed in
the final unit of the tank 10, as shown in detail in Figure 9. The aerobic bio-filter
includes roots of plant matter 34 and gravel 36 with added oxygen, and
accordingly the effluent acts on a series of biochemical aerobic and anaerobic
reactions, and more importantly, oxidizing the remaining influent. The roots 34
also remove the nutrients of nitrogen and phosphorus.
The French Drain is a modified version of leachfield. It is constructed in the
body of the tank from FRP. The optional Biofilter is part of the tank and is also
constructed with FRP.
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the influent sewage for optimal filtration in the
subsequent anaerobic filter. The grey water entering
the tank 10 via inlet 20 will preferably be devoid of

oils and grease, as these will have been renoved by a
grease trap (not shown). Al tgrnatlvel y, the anaerobic
bacteria will consune oils |n the grey water, and 15

secr 3R SR, HEAB. B0l FELhRg M sysem.

qitverefere, 3the &ﬁ/erélhqmritlﬁndﬂh@s| ar® faken' ko 7cenmgldération which
bei ng the final anaerobic st age of the system to

meytrﬁllzecSéheteﬁe@@gﬁ flam ariadigndact eri al cultures. The

bi o-f r {hge C

ot e OB HECt At Wibledd fias BediC Bitipeled, thEX! effuent 38,

rshouiddbs tzelonQRé almggeds&téteﬁéwflmanfem Fthrbtecbmtmger?:yt(ws EPA)

attach.. Once the influent has rou e four
ARERbEaions o sUfasP,AISTBIaS gk tor TeReBia D Slgting Sifters, and

\Qhué |§‘ff‘t’efop¢§§hsreeffp\fﬁ@| enmnﬁ’@hi '%“éé(a?ﬁpﬂé‘tf@ﬂ suirf4e€ discharge,
ef fl uent then undergoes a final post treatnent unit in

alischargshite toeaatravaten draig orf faswequp-cuitusegas sshaxer dbiFdgure 10.

YyBictalty e o BRRAF ol R B SoB! (g8 tjah, PSHEA' A coD of

dggsa(hbnlmn@/gure 9. The aerobl c bio-filter includes
roots_of plant matter 34 and gravel 36 with added

oxy g e skilgesbabiedst Gepindraftas ing Gé'ﬁfeaéfaﬁﬁt RiPCasS isrrbigeal soil
QUorBiBRIETLAR! 3R 88! GoAid A0ACIPONE. JaRAT | ASagrilifral tand
nor I ng In

e I nmportantly, I'ng the renmai
Ruvantzgesusky, tred de sﬂmigmga intesrahwill berdsshigh as 6r yegra due to the

Fruficn SBr St affasnebig rasctans 6 tao kil sorusttfe nors ap gy% of the
Q{r éﬁ]&rﬁéf@f n{tbgﬁs.FRP The optional Bio-filter is part
[

of the tank and is also constructed with FRP. 7 The
desi g heftreatment systeanby wdilizing ¢he iarﬁ( 10rg capakle gflhapdling grey

NIRRT 19 861 B R PR it G Rl P 2T Eopita per day,

efridendsld Prodllcunegs thar BQ(?Sof shidye pérecapita pergetr. priwckos rate for
has been conpl eted, the effluent 38, 5 should

ghe faniolP tsr@W'F@éeWSﬂgpe@OéﬂOPrr@ﬁ‘ant Pr ot ecti on
Agency d \)g éé%%hsl thhic o @ﬁeggﬁeé%fﬁﬁﬁlg'éf:w Yastewater

and for orovvlngvvaers hus is
fgdanefated measadsmne netthe béaoki watenfnom thectoilets pand ¢he grey water from
tHerafrgsCteo tlhséctpo%g This provides the end-user a one point solution for all the
water management issues.

The treatment system is one of the most relevant solutions for today's
global sanitation distress. The treatment tank is designed on the principles of
anaerobic digestion, in the context of a relatively less BOD effluent with high
degree of dilution. It also factors in the real-time scenarios of how families behave
and perform within the context of a home, and thereby is robust to take shock
loads.

Furthermore, the treatment tank addresses a series of practical issues.
The tank can be flat packed and assembled and installed at site in less than 2 - 3
hours, as shown in the series of Figures 11A to 11H. The tank 10 is brought to

the site in units. The tank, therefore, is ideal even at locations stuck by natural
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di scharge to the rainwater drain or for aqua-culture,
as shown in Figure 10. Typically, the final effluent
quality will be BOD of |ess than 15ng/L, and CCOD of
10 less than 50ng/L. The sludge that is |left behind
after the full treatnment procgss is an ideal soil
condi ti oner, and can be applied on to the garden or

t : vant 0
%@{dg%%w%@rhth%%ﬁ%vﬁggﬁga@%% t/%gy Swnf ugn . ‘gc@hnﬂg%gﬂ(out due to

el eontaminatibnanaer obi ¢ reactions in the tank,
converting nore than 95% of the 15 organl c matte

into J&®. exiedor rSQSH rinthesyatkeds 4y W0 PRES niPa ﬁ‘é‘dt AWR with the
%Qrﬂa%ﬁ%@ﬁﬁé Stdrbd f % 'oﬂ@ CHE Y thelapk 108 B8 sPBWNnPRrFigure 11A,

Ita water up to 20L per capita
pre N\ﬂypartsamla andi1 GbmfﬂmJe:etehesshelm sepapted fromueagh other, as

asg{gyvgﬁ'lﬁrftdg %l{%;{ geﬁ'ﬁsfdfgﬁ Eﬁéllleov\gvg@ 34 %)ge%ﬂ’,";ﬁ%ithfg% 36% qusqdé the shell

taesHakinlBiglfe VRG] sitbrhsbreb amdl tRe @bheéthmsmt.awaé tower part of
gener at ed |n a home, ie the bl ack water fromth

tthe lexterior shell.raseshyvey inBigere 1l Bl he Hemaising o bﬁ@le walls 27, 29

¢ g‘?h?r-lr Qs a‘?lglmétn%éd iy sttﬁ‘l ip gselfs?di'r?;?ﬁg' rﬁeg%talr}g{r(#t tPBir correct

managemnen
Saeét&msnﬁ tlwmwe‘r ﬁaheofrthetextaicfr\saell aoshowroimsFifare 11E. Once the
t.oday’ | gba sa itation distr ? ngtreatrre bled
(igieRor Qaﬁ@§. RdYP WPPefcpieiy el canthpp e assembled over

%?%ﬁﬂlé’ﬂlallé D4t Be QQr‘érﬁi(Eoﬁﬁ?cﬁ Jbethétlb\)é&' é!xtleﬁéﬁsﬁép as shown in

l'uent wth high degree o ['ution al so
fRigurar $1F. nTI1lehm|eteai1d outtet pipendBi 48, 20, hbwe alsol ingerted into their

beh?@g)poggl%pger olrogkmé E{E @T%c%gggllgﬁ(}ﬂ%:@&)e?%a%nor m:ﬁellaé}dthls time.

Frigtifer MG and Uh A shRetherBhk fdlylasaembisses a series of
practical issues. The tank can be fl|at packed

assentt sl barnpieciatedehabpessans Sillac s thenain ogu?dngnplement the
%’régé @%&i@ Hﬁ’fe“t—%ﬁ \?Syé ‘f(ﬁ the oﬁ'e%'és%?mé%%tfo%ﬁéﬁnbi variations

roug Site in uni
traak betmedwcfanfwﬁhout deparingefrem itatspiriv@atliscape.st uck by

0 by Byl TS kgt B Sk Sptbinent: o ar
E%ng}r{égﬂ‘lggegié‘detfggt 8" 'p%ﬁt &Eﬁ' lketlird hetri@le,! ori Bharacteristic
described in connection with the embodiment is included in at least one
embodiment of the present invention. Thus, the appearance of the phrases “in
one embodiment” or “in an embodiment” in various places throughout this
specification are not necessarily all referring to the same embodiment.
Furthermore; the particular features, structures, or characteristics may be
combined in any suitable manner in one or more combinations.

Any discussion of documents, devices, acts or knowledge in this
specification is included to explain the context of the invention. It should not be
taken as an admission that any of the material forms part of the prior art base or
the common general knowledge in the relevant art, in any country, on or before

the filing date of the patent application to which the present specification pertains.
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remaining units stored inside one part of the tank
10a, as shown in Figure 11A. 5 The two parts 10a and
10b of the exterior shell are separated from each
other, as shown in Figure 11 B. The first baffle wal
24 is renmoved fromthe insideghe shell as shown in
Figure 11 C, and inserted into the correct position in
ver part of the exterior shell, as shown in
Eﬂgﬂ&gﬂﬁl D. The remaining two baffle walls 27, 29
are then simlarly renoved fromthe stored position

0, Il b 7 She Ve RERL SR ok s vt

1Ae ppaXutas cbmprisinged inIraﬁszdfl chantieds ifor Riceiving thieewaste water,
upper exterior shell can then be assenbl ed over the

$Be f charberss arranged toogllemgtheowasie waterno (updergo a series of
. - - . F T -
gn %o]b"ﬁ fse?&ﬁrgggéslf b&%gﬂadz%ﬁh’géfﬂ ’;&@e;% gothlenEg‘rr?'g%eﬁantc gambers

tiheludes ableast bne asiaciahis chanibeo akeptedoftent said whstehwater with
SRR, haeRseRe A, AL BFI pracSanpiceeham bet, Efapipg o treat the

afRefsBisdIRdrddied wasteseaer withlderdbicprédesast coul d
i mpl ement “the present invention in different ways to

t he one descri bed above, and variations nay be .

Br oduge et esmett Riplalatts f4RBIdiAG t8 Riny dnédfl pF6REng claims,
Ref erence throughout this specification’to "one

evierdinthetwasie watar copipriseb bdhckemater.neans that a

particul ar feature, structure, or characteristic

described in connection with the enbodinent is _ .
ifcl udewater tegatinensappanatusadsodling tn any ond of thecpregeding claims,

invention. Thus, the appearance of th hr S .
OSBRI HFSt oge ST aHC SHBBReRERP FES o ST angerobic chamber
HARRPstidPepdes @@étopbhﬁ;_ bl for Grehting saitavayté water.
necessarily all referring to the sane enbodi nent. 25
Furthernore, the particular features, structures, or

char acs aitsrttr<simenY apfaraf@adcosding fo 8rRIm Buiwhekdie the at least one
manner in one or nore conbi nations. Any discussion of

Rieenelic s charber dértherc cemprisesi oad sepgadi anaefobic chamber having

HEBERUER, inarudeli, Sitehs P ler (o' S8l Chmste water
tdubisegqoEntad tidatment efrgail whstewatenir saidl first@nperobic eliamber.

base or 30 the common general know edge in the
rel evant art, in any country, on or before the filing

gt e of wdler tRsdtfieht apparaflal acvording Whianh ohbef tieprstieding claims,
specification pertains. 9 CLAlI M5 ) ) .
wherein the at least one aerobic treatment chamber comprises a first aerobic

chamber having roots of plant matter with added oxygen.

6. A water treatment apparatus according to any one of the preceding claims,
wherein the plurality of chambers further comprises a mixing chamber adapted to
receive and mix anaerobically treated waste water with additional untreated waste

water.

7. A water treatment apparatus according to claim 6, wherein the
anaerobically treated waste water comprises waste water treated in both the first

and second anaerobic chambers.
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1. A water treatnent apparatus for the treatnent of
househol d waste water, the apparatus conprising a
plurality of chanbers for receiving the waste water,
the chanbers arranged to allow the waste water to
undergo a series of 5 treatnepts to produce a treated
effluent, wherein the plurality of chanbers i ncludes

o SR P I S g 0, Fhron v
FiditRABPHhfeRtba WRete WERPCOMPIiISet Rt whlee.

anaerobically treated waste water with aerobic
processes. 2. A water treatnment apparatus according to

aQy one vidteP tRGEBAEMI appavatis ac&;@rdiﬁ‘gﬁftﬁléhyl bﬁe\/\@fsblalms 4 to 8,
wat er conprises black water. 3. A water treatnen

afisaeiat the atdeastooneyanacrabig qhaént@ﬁr &Jﬁgebp@ag@ﬁ,qgsga thlrd anaerobic
Cé(l;l%p r cov?@ﬁ{sﬁ‘:ﬁrd; ta\t ﬂfer%e%ﬁg’?%vh t@mﬁgﬁgbt%nﬁ haRIROR: 1:§Jr further

rises anaer o ving suspen

areiting ethe ovdiste tveaterstilssequertito trgatment ofethe arvame ewater4|n the first
A water treat arﬁgratus according to claim 3,

Vil sgcendianago '%8'%5 '€ 15 anaerobi ¢ chanber further
conpri ses a second anaerobi ¢ chanmber having suspended

met hanogenl c bacteria for further treat

d te
A vtk diratnenh appatatie Recrding; t9 o 8, nerSihthe third
Séaria‘ércg it ThafibaF | %&ﬁaatﬂtfﬁﬁheﬁtr?é tﬁgtv@a"sté (vafdrSeBtequent to the

appar at us accor ng to any one precedi ng

ohasterwatemleavmg rhe iméxing chasber,dnd paier thtreatmesd ofithet waste water
anr conpr.i ses first aerobic 20 chanber having

'Bglﬂ ﬁaﬁf%rﬁ BAPPR with added oxygen. 6. A water

treat ment apparatus according to any one of t he

eced) cl.ai , . wher ej nthe Iurallt ha
LT ek Wegsrealent Soraraing acanbind '8 ankbad of B PiEkipg ciems,
a\K)I‘i’er’@lr?< A8 aRitRP| titidared rv@%‘t@dné@ﬂ@orﬂ@ﬁﬁs ol bechemlcal Oxygen
additional untreated waste water. 25 7. A wate

tBeaanér(BC&Bmfrms 880 dor1@20Agngs-, @ Ghemeal Qx&@%ﬂ RPemand (COD)
A S L T

c@gob@@erab@o% A water treatnent apparatus according
toclainms 6 or 7, wherein the additional untreated
wast e wat er conprises grey water. 9. A water treatnent

appar oA ywatecCeedttion® apparatls adtordihg b any®né df thé preceding claims,
wherein the final treated effluent comprises a BOD of less than 15mg/L, and a
COD of less than 50mg/L.

13. A water treatment apparatus according to any one of the preceding claims,

wherein the apparatus comprises a modular tank.

14, A water treatment apparatus according to claim 13, wherein the modular
tank is adapted to be flat-packed prior to use.

15. A water treatment apparatus according to claim 13 or 14, wherein the

volume of the tank is about 1200 L.
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wherein the at | east one anaerobi c chanber further
conprises a third anaerobic 5 chanber conprising a

filter media having attached bacteria cultures for

further treating the waste water subsequent to

treatment of the waste water yy the first and second

anaer obi ¢ chanbers. 10. A water treatnent apparatus :
A@cor A pad 9y %ra\h@é%at ftl @’ Roddifol Wé\ﬁte RARP 5P theatment tank
chanmber 1's arranged to further treat the waste water
ohgeigingna pluralityeof chambess erraaged td alow tige tMastenivaiendp undergo
chanber, but prior to treatnent o e te ter. in.
ey of LRaBBNG tonarmsiee & Tealed,glibent; Bg pERed including the
My @t us according to any one of the preceding

clainms, wherein the initial untreated waste water _
conpr iafiewing Bicowhste waler G \epier atDeashan¢ BoBprabic gharuber in the

00,to 0 / a .Cheni cal .
ARR1n8atR R coelig fieet Shfigvast YR, il BN Eg bl Prodekaly and
rati o afbwitipthe Yadte imteOtd@ntarr &f Riagblonelaerdbiclehamber in the
wat er treat ment auogoarat us according to any one of thﬁ-, .
grestmantignkasdapted tojrrat dhe anarrobically trepteg; waste matefamth aerobic
c&gpg%ségs a BOD of less than 15ng/L, and a COD of
I'ess an 50ng/L. 20 13. A water treatnent apparatus
according to any one of the preceding clains, wherein
t a [ . :

V2t RoREto abeBltoTE 31" ire ot widte ufartichipriccs black

npgtgt.ar tank is adapted to be flat-packed prior to

use. 15. A water treatnent apparatus according to

claim 13 or 14, wherein the 25 volune of the tank is

afgmut Aldfdhéd atdordirfy tofariedmodf tlaims M6 tor tatwhesnéindhe anaerobic

househol d waste water._ in a treatnent tavg,@ con‘&éi Sanaqce .

PIPFRRSESI CPMBYISER altedling 4he aWgele matar |Wib (SisPRade togenic
rid. 0 undergo a series of treatnments to produce a

treated effluent, the nmethod including the steps of:

5 allowing the waste water to enter at |east one

afRer Qe ﬁgé'l“%é%rdiir[b {gny Eﬁ@%’f ths &6 frla&eintthe anaerobic
wast & water W'th anaerobic procésses; and

treat sai (}

aproowdses tdumpdsdse further treating etheat whstestwatee adtholsuspended
Crlglgt a%g)gclalqict Bgcteria subsequent to treatment with suspended acetogenic

bacteria.

20. A method according to claim 19, wherein the treatment of the waste water
with suspended acetogenic bacteria is performed in a first anaerobic chamber,
and the treatment of the waste water with suspended methanogenic bacteria is

performed in a second anaerobic chamber.

21. A method according to any one claims 16 to 20, wherein the aerobic

processes comprises treatment with roots of plant matter and added oxygen.

22. A method according to any one of claims 16 to 21, further including the

step of:
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treatnment tank adapted to treat the anaerobically

treated waste water with aerobic processes. 10 17. A

nmet hod according to claim 16, wherein the waste water
conprises black water. 18. A nethod according to any

one of clains 16 to 17, mherei t he anaerobic

processes conprises treating e waste water with

suspe t v
accor AlnB3RE RNk Sray ) ey bastthe il dBtmber, the miing

amamb@bl a:dapmcb tesizesiveoant insiesahasrobieally teatedgvaste water with
te er wth suspended nethanogenic bacteria

@ﬂgg@aabmtrq%e@ nastsWaterwi t h suspended acet ogeni ¢

bacteria. 20. A nethod according to claim 19, vvherei n

thetreatrrent of the waste water 20 with suspende

Zet odemethashacerriig o ¢laimy 2 nwherein she @P@?m&i?@@y éfﬁ?&ed waste
%@@@ngnﬁ%ﬁﬂfa@% Wafd tt{)@;a:f:@t ? Ho'ﬂ?sﬂ?ﬁé hanginc bacteria

suspende anogeni ¢ als per orne

seclsuwpendad abétogehiatiaeteria2l. A net hod according to

any one clains 16 to 20, wherein the aerobic

processes conprises treatment with roots of plant

rﬁatt eA avethed ceedombyy ton cla@b 22 or R 3eitrerdinathecadiitional aintreated
one, of clains 16 to, 21, further including the

é’i’ ewterlcz)m%qlqegvgrﬁw\{affg waste water to enter at

| east one m xi ng chanber, the m xing charrber adapt ed

to recei ve and nix.anaer obi cal | treat er. ..
@ A et RRRORHITY EaPon INEsPLckoS a0t Aopieh Hipuding the
agepbfling to claim 22, wherein the anaerobl cally

treated waste 5 water conprises waste water treated

by botaﬂowugo&madamblcaﬂwyeatad wasteewater tarenteius thirdi@paerobic
nic

4. . A netho accor
RS AR Bharob e R E A TP i hVifG atiached
Vh%tc@énéléumfréﬁtﬁ farntieer aMRefsbicaly- tre‘éﬂﬁgtﬂl‘i@ Wagerwatdrng to
any one of clainms 16 to 24, further including the 10

step of:
26. A method according to claim 25, wherein the further anaerobic treatment of

the waste water is performed subsequent to the waste water entering the mixing

chamber, but prior to treatment of the waste water in the first aerobic chamber.

27. A method according to any one of claims 16 to 26, wherein the initial
untreated waste water comprises a Biochemical Oxygen Demand (BOD) of about
800 to 1200 mg/L, a Chemical Oxygen Demand (COD) of about 900 to 1500
mg/L, and a settleable solids to COD ratio of about 0.40 to 0.60, preferably 0.43.

28. A method according to any one of claims 16 to 27, wherein the final treated

effluent comprises a BOD of less than 15mg/L, and a COD of less than 50mg/L.

29. A method according to any of claims 16 to 28, wherein the treatment tank

comprises a modular tank.

30. A method according to claim 29, wherein the modular tank is adapted to be

flat-packed prior to use.



all owi ng the anaerobically treated waste water to
enter a third anaerobic chanber, said third anaerobic
chanber conprising a filter media having attached
bacteria cultures for further anaerobically treating
the waste water. 26. A method4gccording to claim 25,
wherein the further anaerobic treatnent of 15 the

te - e I;
V\@fer IA’V?& Iﬁ]%d ?ﬁc@&rd ﬁgiﬁ@@ Ridh g}l‘lt%%n %% R’F@"i@éﬁl ﬁ'\e"\%bﬁ is about
of200ne maste water in the first aeroblc chamber. 27. A
nmet hod according to any one of clains 16 to 26,
wherein the initial untreated waste water conprises a
Bi ochem cal Oxygen Demand (BOD) of about 800 to 1200
ng/L, a Chem cal Oxygen Demand (COD) of about 900 to
1500 20 ng/L, and a settleable solids to COD ratio of
about 0.40 to 0.60, preferably 0.43. 28. A nethod
according to any one of clainms 16 to 27, wherein the
final treated effluent conprises a BOD of |ess than
15nmg/ L, and a COD of |ess than 50ng/L. 29. A nethod
according to any of clainms 16 to 28, wherein the
treatnment tank conprises a nodular tank. 25 30. A
nmet hod according to claim 29, wherein the nodul ar tank
is adapted to be. flat-packed prior to use. 13 31. A
nmet hod according to claim 30, wherein the vol une of
the tank is about 1200 L. 5



