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1 WATER TREATMENT METHOD AND APPARATUS FI ELD OF THE
| NVENTI ON The present invention relates to a nethod
and apparatus for treatnent of 5 waste water, in
particul ar black and grey househol d waste water.
BACKGROUND TO THE | NVENTI ON ny hones are located in
small or r my ) paced
wi del y apsa ST ] -
systens are often not cost effectlve SO many

honmeowners rely on septic systens or other systenms 10
FiEid QF dHE INENTENse of househol d wast ewat er onsite.

however, .often difficuylt to.install ste
{1 ond BN BLE AR MeldikS thin RRIAGE Blg apiTdiETor Besthent of
wabifd wate?Nih pittonal ﬁablemﬁa gréy hBasshd@9iaRee ha@rt h risks
to the homeowners and theé environment. This is

BAGHERAWND Ha Td‘ﬂ%@“VﬁNfré@Htl on to black water from
sani palY, SHHLE The %b%tt‘ecf‘?rbFmétleérsrur%@co':n‘i'ﬁwbHﬁn%%iﬁergihrPEuses are

systems’currently avai heav
spm@md@y tapartnfit #dse mn&mn&ldsy centralnwm‘agélsyatads are often

|on w .t hout access to hi owered tools, an
@3‘(@)9 V§.tSq @WM@P@F%‘?‘*&“‘E{gé El9n gepiye ﬁy%gmgénré)ther systems
tH’éﬁ“tr%%t BhEigpRak drRblschad C&v{s@&ﬂét@? %ﬁsnté!‘h' ch

anel rorates at |'east sone o e above concerns. 20
SUMVARY orveMdaE diteviENTlcON toninstad! spgtens, whibk tmaetamt dispose of

|nv nt i on owd ter treatnment  a tu for

g iastkratet to  sulficins analSaee Tavel Ry paSing: At risks to
tH‘eO ABAedWh@ra afl UhaldrivifonffenthaniB s Sesfp@ba‘ﬂ? G \é'aBQ ihMBlation to
waste water, the chanbers arranged to allow the waste

bkmkévatebfrgm@anass@éemessugh asrtedetdent s to produce a

P e

comfahingaodnytalt espsially inundophRRELSBH AePivhs @FERS adbsss to high
at | east one aeraqbic chanber adapted to treat said

PawgEabviolaang MaEHRYY- waste water with aerobic
pr oc t
o1 ovlt s arepelofl ReSFARt: BARAEY o iler REERASl Ml rippparatus
whast amekdrated at leastrseaterehthet abdveczomgerss.ng a plurality
S?IMMARY 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 treatments 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 aer obi ¢ chanber in the

treatnment tank adapted to 2 reat said waste water

el S MR e afe el BRESHBIOBIacEREAE FIBWIRG The waSts Water to
ehiealt TBALt 6rﬂi‘|éeﬂﬂﬁ@tcﬁﬁrﬁﬁér ih Etﬁé tFetthenf BAK 99&6@6'&5 treat said

treated waste water with aerobic processes.
anaerobically trentesr waste vaianisith assgbicprpedssesa fi | r st
anae [ 5 chanber havi.ng ,sus ended aceto en
S aCTRBLS: tghet D SnalRhiR AR, A7, BBRRRE DA S trss apaerobic
clRaaBEP PiaQingh ndbavawogmeeﬁm&nmmegwls@d waste water,
bacteria for urther treating said waste

aRd [FseRRANSt anasrebisghasmerdiang dsuipsndeddpethappgenigiacteria for
fL[rfhre?ttre%ﬁS s%kﬂirrglag{eawg?ér sum%q%n ﬁ‘)at?‘eatﬁ{e‘:ﬁt Lo %Pd Waste water in

sanba‘rfsﬁanhmbﬁgchtmber oTheDIaarI‘easmIrteeaembtdﬁtredRMt chamber may
10 In one form .there

oxﬁﬂ% ad H%&ﬁ%pblgﬁgn&frtf@vy&t@qf%op &%atcroﬁfanﬁer With added oxygen.
anaefPBhE frhy tﬁér%%%e\“’%éﬁ@{er a%{ mY!arﬁgﬂcﬁé’r%H Qﬂébted t)c/: receive

untreat ed waste water anaer obl cal
and eak mawmi:tiwlwatt@ted omate Melwarﬁh adidivas! tmteaa’red wagte water.

Pratbtatly. S B I aB S PG At Stk RAMRASES wastoater treated
inahsthithe findl Gindl tahd WHderahie ShuRters WBE fitifIAURIFda%8$ waste water

grey 15 water. In another form the at | east one
cemagsiopi adhwaiss: andg thenegddidionpr urdesated wasie wateraearopiises grey

W%g%nber conprising a filter nedia having attached

teria cultures for further treating the waste

wat eln andwenfent, the dtrieatimend avactdifc WRairder @ttiesr tdmprises a
the first and second anaer obi ¢_chanbers. The third

thifia@nasieic Ikhsaae; soperishngr ar ey madianaing Attashedepacteria
Hﬁl[lﬁég f<5|hf% W@?fr@afr{@d Qt%e\ﬁ’v Fe?tsubgetﬁ%t‘f?%te%tm@ﬁ{ ol  the waste

eavi ng e m XI reat
whter uwme ﬁrsWahérseconcﬂ haaelfotm;thmabem @ he haindb anaefebicrshamber is

PREiSERG PETONGRS dPotUrTAT TRt Berivas PeRB I RUREUBE 16 thY waste
wHRIQESARE IO ik 'cﬁhn‘kﬁetrrﬁlﬁt&ibr“l@%te%tﬁﬁ@ﬁt%f théwaste water in the

conprisihg a Biochem cal Oxygen Denand (BOD) of about
figpeerabia go@mher.L, a Cheni cal ()<ygen Demand (COD) of

abou?orgn%)o %%ggserm/mveﬁtion 2an Fetalt %%9% 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 agua-culture, with a BOD of less than 15mg/L, and a COD of less than

50mg/L.
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solids to COD ratio of about 0.40 to 0.60, preferably

0.43. Preferably, the effluent will neet the USEPA

regul ations of a BOD of less than 100 ng/L for

surface discharge and | ess than 50 ng/L for discharge

into 30 water bodies. Using*the above paraneters, the
final treate Wil | referabl be of

suff‘fmbé’ﬂtm%” al ?ff b‘ef &Fe%‘ﬂ}if'a tH%”sH}?éy BE, ushdk K ahsehglds, in

péﬁi@ufa@' AneEE T, P%ra%s é&ﬁp%&aa%bﬁalh?’taﬂktéaa%t% be flat-
'ess than 15ny/ L, and [ ess t han

pmﬁmﬁjpmrﬁpsuaﬁ Ian tselcbrmemt i m@‘ﬁtredrthmltbee uééhie b@nk |s about
12@ ehol ds, in particular, where the apparatus
ﬁ%ri ses a nodul ar tank adapt ed to be flat- packed
pri OAdt@wtug@oudm Foiehs C@ISQhel brdsenprigiitierd ddne hemdwman the
of the tank is about 1200 5 Advant ageously
wgptewgiehgensated il Romen l%th@ plaek weter romiae toﬂets “and the grey

WS RIRSRE SRR, 3 BBcke I EplLak ABIE oy slun

fdrlwthenmterﬁhéaammenﬂes%@e end-user a one point
t he wat er nmanagenent i Ssues.

| f
Sour b ScitoRe P iEEntoR & deSBRRsrhenerBbles: of canaerabic
@Bsﬁ'&?%omeccoﬂtgx%gg%?ﬁl@ﬁvelir rieéeﬂ% Bfént%itﬁ high degree of

elatively | ess uent hi gh egree o
didlitlomt Noh onifds then BO D sembee @it mdstothedhitrdagen ahécphbh;ehorus This

nltroe and .phosphpr us., Thi ensures that even jf . .

ERSE0 BT RERHS craltes tn RN K &S he ncident o
!gac bﬁ)%lﬂ‘is @,fm.rﬂ#r@sﬂd B 808/ 8edreBl MhierdvRicd & 3UERiently treated
egr ee. prowdes a sufficiently treated final

fieglraffieont qum syitahle tf@bmsean the gswirpmment The processes for the

oG e s BT SR oo i PRSP il R HE nacura

prgessed withogaassefsay shmicalsse of any cheni cal s. US| ng
a m)du ar tank in sope fornms, which may ideally

flat ﬁﬁ’@kﬂa@oﬁﬂi%ﬂam i sree dpinenvivieh meysideally '%‘? 8?5@%0‘(% prior
toPlls SIS PSS BstoPRE: SAGRhsBORAEH, HhdBéh pe assembled and
instediedfl at esitad snmiests Zﬁamdﬁant&gbmus el @nk| dbetefores is most
oSABRoReD R4l B SRRk T Sakb SHEEAS Sl surmors
afOBkSTTRBE VA an EHfdeWﬁE: 'E‘Péﬁ«ouft ng‘io Q\fatérh@orﬁé:%ﬁ%ﬂbn

i nventi on deconpose nore than 959
Furthermore, forms of the present mventlon 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 {oilet water and kitchen
water to the treatment tank of Figure 1A,
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the organic matter, thereby producing very little

sludge, allowing for a de-sludging interval as high

as six years. 25 BRI EF DESCRI PTI ON OF THE DRAW NGS An
illustrative enbodi nent of the present invention wll

now be described wth reference to the acconpanying

figu urt er fea ures an adva

| oo hEL 2P 19 Sa1s0B i S S0 Leer g fp et Fldtre 1 in greater

dé@@onpanyi ng description. Figure 1A shows a water
t r eat ment apparatus conprising a treatnment tank 30 in
accofigareé i a igrassesestional niemt obthe reajentciank of Figure 2, with

péﬂ‘é?méfé’ﬂehé‘rséﬁél r%%d\]éﬁg yard; Figure 113 shows the

or “connecting t toilet water and kitchen

wat eFiguee #he pergaictiestvidvaiok it trEatendr takk oft Fidur@2r Rt the part
IS a perspective view of the treatnent tank of Figure

Oflthier?’@‘?r&its&e“ rg@exed,; siwig dag ¢fdhe intedersofdbedaninal
Vi ewe furé B&s LhB hﬂﬁ%% Qec{ge\g'o%ﬁéat bt tanR ¥ Fi Q\S}Ire 2 with

the e terlor S igure I'S perspecti
paiit eivthef extaeort sheddlt neemdvedaskowingfpeagtiofeth2 imfetribr bhtheptank;

of e exterior shell renoved art. of t

"t eF BT B eRbtat mershe o e 20 T, BRABRC ok ol Figuse 2 with
ptt @M edtBot S1afl r@ﬁ%vetdagﬁo@fnﬁ':ﬁﬁ%ﬁhé |M‘Eeh?r oﬁt‘-‘l‘fet tafk;

the exterior shell renoved OW ng part

i nt erigore dfis tylet anather (Rirgpeaiive w@fvau’ﬁdhaéareqweabw| ofeFigure 2

ew of reat t t ank, of _Fi. ure 2 th
wifh BEHSr b0 EfelBR STEN ferh sy ShoMtbiin o e Perfe? RBHE tank
I nt eFigare Bfis tye ahatier darepedivé Vidw e ithanidhfent tank of Figure 2
perspective view of the treatnent tank of Figure

with PRt the gkterioe shell eemeved w@pwmgenwév&thesw&wg:f (m tank;

N T e e
Wi t hF:'aré 10F shbws ethieetreatmeritetdnkr ePigde Sheith ngepiidl treated

f the interior the tapk; 15 Figure 9 is a further
e@'P@Q@%@%W’BH&?d&P@Wﬁ taPke treatment tank of Figure

2, !'-:%191%%91 MtéhQ‘Fﬁsﬁé&ﬁ uen%“t t'éaﬁk”&f rbgéjf:?n\?ertmg from a

with tthe final treat bei ng ved
flatpmckadlarrafggomend. 1 1A to 11 H showthe treatnent tank

DgﬁgmH@ﬁWﬁEhﬂ%ﬂ EMBBDiERFT Packed

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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20 DESCRI PTI ON OF PREFERRED EMBODI MENT The fol | ow ng
is anon-limting description of one enbodi nent of the

present invention. It will be appreciated however by
those skilled in the art that. other features and
embodi ments may be inpl ement el which still fall within

that ThREXSTARP 485 PaatBenbireni ) BRI i biglimd. ERipeably, the
vOlimi8f AP Y8, isi BpABRIMBES 1 3 8unls Glelehs LRRK a length of 1.8

construction and in the orientation of the various™
mMedenss widih ofel idc neterfs, tane aepthr oft 1. niEtersvalt the centre point. The

o8t TEBl FTShE R0 R RTREE T, BB, Py S5, Rlmorces
Plgict y(mpgf altheagiesthet astitafle Mlateridls tE&sudank L8ed, such as
i ncl udes bi ol ogi cal ., anaerobi ¢ and aerobi c post

pelyetvirna for mxamate + Eaght seation Aar & eningedsshansd with no edges or
OB SRR RS YRR LT i gy AR A ek
logait ezachd tamid K tozine hakeaterpeakot idagt tdfiewhsatek fibdh 8 persons. The

oBFARIER i 1ok b i 1Bl ik BHOFK oW Y ol ip the wastes
génerdi&] ﬁg@l%idﬁditiotn'é?g¥gbl@'?sl%ﬁ Egﬁocﬁ are. J—:Q 2-8 days.
tely 1.2 cu , a

appr oxi I C neter W th ength’of 1.8
met ehdet pipel M8 020 arellovatext af thandppee prail affthé t8nkddo sonnect to

R SRR FUTo S S Bt o
Pl askigeird FiRRhowal thousterief har theuidrkb | itiaher i f}r eReridr shell

be used, such as polyethyl ene for exanple.

ac
refaevehnl eatank 1o insdutessivepepenationalnehasolerrs 232, 26, 28, 30 and 32

SHFLLLEE By M i 22088 55 SRR Pugh BRI B o 1

effieiencgke a peak | oad of waste from 8 persons. The
construction_of the tank 10 is robust to take shock

| oadshe dauit VRITBRY becdifatalypanestediiy Gerausedaidyargtary system,
of SR 1REQRS ST EY RSP ChED s B roreraby
thehblacanaterOpibe t2nTecant mtemedigiepiespé@idr chatiber to avoid the
ohuiihol o AL I AT el 54 s soRiwes tan 10 tren

c%rﬂﬁ%ted\’ité hhé RfordBBEfan® of rsh%ﬁi&%ﬁé' tréa%ﬁ?éYl%dPre-'fQieab'iygghe waste

O i ncludes five~ operational ers 22, 26, 28,

watel Bfluentsqeaiparaclededya Bifohemioall Oxygety Demarkd (B hof about
1%@%5&9% %h%ﬁic«t’:tpd))&tgiem gmta%HK&CSOEJS) ofeef\tgg)u | ?Q&é/'mglL, 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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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. Preferably, the
bl ackwat er pipe 12 has an intgernedi ate i nspection
chanber to avoid the 20 trans‘iort of debri s/ rubbish

f d he h th t
it S5 Rt o SO CBTTHETSY BBt e TotHes dik eal reatment

fdrrtRa B hg RSN ef Ry Thé Backasl Bond@itefiohHh 'b%ﬁ%hambers is self
qual ity includes a Bi ochem cal Oxygen Demand (BOD) of

ganewting1200 theraby arasides centiokgureranbe nemsisteaObjeatinent to the
”ﬂﬁ‘)'%HL%iJa?'Qg"éﬁl_-L and a settleable solids to COD ratio

25 The bl ack water including human or

ani mekornwaké ewdrinaefoliitc @AambeaPPapy, th%)@érﬁ@ﬂ;ﬁ#ééle@sbléck water
toilet flows into the first anaerobic chanber 22, as

tharolipwvs dhrogeb a bafflg \P-‘alb dr dnip, adnginghenequrlgatipn isapmber 28, as

@ﬁl\/b\ﬁg?ﬁ{ |t| g{;lﬁ' gur eH@&I z%ﬁbﬁ ch%ﬁfb'gg‘r?ge&%bblgﬁk water mixes

Mihdetmpolﬁﬁed rgremwatear\»kh;&ﬁ re]alnﬁe;rs Hiee ftamlsifo aE) tmgvoharrr:ger 22 2vaa inlet
naerobjc . 30 rea The firs er obi ¢ chanber

2 DnRele i Bivgote HoRI tsohpusanald Biter svrszﬁmb b BUFRpSe of the

eﬂ@é‘ﬁka‘tleﬁ dmt%rpi@gsuﬁat Bleh@ tﬁ@r%?l@gh?h Y Wt %rﬁ)dﬂw%‘?eby dilute

hydr ogen and carbon di oxi de
trenin@uent sevedgenioe optidial filtratide sn mw:a@qdenmamnbge‘nm@

ana. RBEeLeE Sripund e e fiBURe00 SRR BT b Sevoid o

oB1afHQNESsE encieie Rﬁl@\tia@@%ée’?ﬁrérﬂ@@d by %agr%gé trapr(not shown).
the arriving faecal matter. The bacteri al

P@@ﬁt?é!ﬁ@h/atth@ranaer%@ thadienmevil Gansyaler oilgdndhat giey water, and

bR oo RIS Bt O The L v anaer obi c

charrﬂfaeSdlﬁﬁed | uttome theat tioals! 1htd reahied abia%@éﬁblwactrﬁimber 30, as
then flows through a baffle wall 27 into a m xing

sRealin dstaildA gl apg 8, heingsiheviinal anaetokis shaeemfghe System,
I
tc?nb)l(deﬂltémﬁlrﬁﬁ’q;i@ Sa'gégfg uta‘(;cl(i?ﬂgr?etfult%% ﬁ%ﬂ ﬁige}]r}’%%rﬁfrmqsewnh the

attachkedl Oullires hif bachemeen fﬂ&rvnedzanbeheraﬂ@ pdastize ethech poovides a
he househol ter system The purpose

12 fr
Iaéggtsﬁsaci%a@ﬁj %P?gﬁ”@ﬁ% @%28 is to blend the

bl aCbn@@thriﬁﬁué}ﬁtr?dssﬂé@e& herRh Ml toue chbh‘%e'ré‘fbr‘é?é}tably over
sewage for optimal filtration i'n the subsequent

9@%&1@? ths erganie sratterThwill grase Imerewe@m/ed i Tige plaetiallynkeated mixed
e?‘fl'u%n{ {He%t u&?er@oleé pf'rneafl eproas?ltr)éaPmez% it grfz 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 Bio-filter is part of the tank and is also
constructed with FRP.
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oils and grease, as these will have been renoved by a
grease trap (not shown). Alternatively, the anaerobic
bacteria will consunme oils in the grey water, and 15
accordingly a grease trap w I% not be required. The
di luted solution then flows i'nto a third anaerobic

bornaRendesioRs et Theomepisit: Ty ofb (noHCEomEnRUS, Jow system

Tﬁefeff)ﬂel t e téUe‘Pélghre?éﬂt%ﬁhQﬂwé@Céf%r 't@lJ(erPUthtd”&ﬁtSId-QF&tion which
bio-filter performs wwth the attached cultures of

neuicalzeisdhe effectst efiflomediriatiogener al |y pl astic, which

bt ?2'9%%3&e3?%@%nﬁ?wr%ﬁ%%saﬁv%&aﬁ%‘néc%htt%egﬁﬁ% Foef sffuent 38,
skehaabiss belaw aherabitet Sistes @ﬁ\?‘l’?(ﬂfmérﬁlePﬂﬁgé’tmmA@Bhb@f(US EPA)
wi Il have been renoved. The parti al I%/@treat ed m xed

smqtf%twthérﬁwrfﬁe@r@%@@rae farmalforp@et: gealntrefiPwing waters, and
t %eh BLE & t7R& erfironildht RG ERLABRN s@s é(%b'a‘F charge,
I 0- enc dr -y

ter or ai n. I's procesS 1s per
dISDhQI@et ke the mainwatét dmmtd)lefdnaalqué&utta& satmwhown m F[gure 10.

Tylal. hS Sah et anay Wik peyP kB! e adiadh and COD of

|eg§)fg§,h50ﬁ@L accordi ngly the effI uent acts on a series
bi ochem cal aerobic and anaerobic reactions, and
rmr eThestrdgerthhy is left beéhindraftaritbe fehtieairantipnddaseris an ideal soil
roots._3 renove . the nutpients of nitro
oG RBe oDt usE 3B TREPILER i 194Sol 1 PREUural  fand.
Adeéﬁtlagéogélw ﬁ@lbélsﬂidbn %tntéﬁa@%ﬁtﬂé@& g Rist®§ealPdle to the
he tank fromF e optional Bio-filter i's part

C@hptaxesqtam@rw@domg rea@@nSdartbe ek, expnxettingrrere tharmde’ of the
,é}ﬁl]a tageat ment tank 10 is a continuous fl ow
stem ere ore, the overall retention tines are

t akemhenteatmnssglﬁeat bputildihg hhe nawk ral is zepabkeof handling grey
effects gf flow vari ations. Once the treat nent process

EnBloRpT eRRIEP PEHERY: iangh blask wakeri Uty 2 15P§h6%tP'Hﬂ per day,

Pr ot
i‘%&ﬁ’?"‘f"?’t@%s% B R e pRTEdlie B Rl Pl flow rate for
theertdnk di0 ldlas)@tmmgtatelylﬂ@()ﬂle@mpgrdayers and thus is

su:f’g‘ae %ﬁ%ﬁ%ﬁﬁel&etﬁe g@@gﬁgt 852 gtgf‘ﬁg Ttoaﬁ Mnge?li alp%“\ﬁastewater

g@tﬁerfa%d ﬁ‘ﬂé\'@m‘ﬁhfé titltfe bRTKSRER flofh tﬂézw IStslgnd the 2 drey » water from
pi cal é%é the final effluent quality wl

thee@ttqﬁ teng. LThiamioiEes die end-user a one pomt 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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10 less than 50ng/L. The sludge that is |left behind
after the full treatnent process is an ideal soi
condi tioner, and can be applied on to the garden or
agricul tural | and. Advantagg?usly, t he de- sl udgi ng
interval will be as high as years due to the

| ex set of anaerobic r OSJntheta
dISBRGT MHIRGE B° & UYINRYSqas, e fRsed wit AaoR o Pisakout due to
watlr@od@sminkignt reat ment system by utilizing the tank
10 is capable of handling grey water up to 80L per

capi The pextetay shehdofbthee kamtatierin ufwa @aBL 1per andipiGba with the

rBRpniR ot Bor o8 Hia RE T o R o102, b Shoif 1 BTue 114

Thepve paret Bla/ard Q0B the @ﬁt@ndayhem&e%mémﬁ%mleech other, as
the tank 10 is designed to handle all the wastewate

sl infiiren 18. idweelirst baffigaval 28 s rmeved .fr@m theelnSide the shell
a%%hb\ﬁlﬁ:cliﬂl o re“f‘ﬁ: geiés h‘é@f’t@é irth Q% cBPI%ctr g&tﬂta P\% lower part of

ovid € end-user a one

tHeoextatibr sinell, asadrwrmanBigerent Di §haeremaTﬂnagttweaaavaalls 27, 29
rel evant sol utions, f

f the no r '
ate e Smiady GeBued Sa s HGrEaPosias eRoTRESTe i correct
Idcafidnd ﬁw%sib%‘?%aﬁrbfttﬁé leérfE)‘F 'sﬂbﬁsasoghoﬁﬁ‘%‘? F?er% 11E. Once the

di gesti on, e cont ext a relativel
ind¢rdrumftiiesvard irhplgise, d‘@guwrcﬁxtdmdmﬂheﬁlman theeml ls® assembled over

factors i e scen i,0s .of how fam lies .

tsaRa e walky 285 27 2t i Fo R e 0 uBR ket arteRshef as, ghown in

Flgues by . Mher gk dndt @uﬂea&ﬁpésh@ekml 9@d§1 a?® also inserted into their
urthernore, the treatnment tank addresses a series of

cpire@it pesiiionss enddockerhin plave with the yprer der@dshelbat this time.

t s than 2 - 3
%@Eereg;‘? G811 RER, et bl a%iséi@\bé%fes 11A to 11 H
The ttaﬂllk tjlé)alpﬁréiv‘ @techhat erdone skiillerl ImthﬂlattscouTcﬂIQﬂglement the
tank, therefore, is id even at | ocatjons stuck

Preselt d1ventio ‘§a§‘ﬁ@¥9§‘tv\ﬁ'@fsetq Hee Snp\ieRsTIber abYR, @l variations

ag,c&d er
gy nt a‘r)nwr?g{afagn% uﬂ@@}))( or s phliﬁffa'htehseC %mk is in
t wo Bafdrend®dathamagHci, thmtspetdfe:atloanm riong eniticsliment” or “an

opgreen AmcasTiaRl @ PartedBrofe 1oblkTenen Characteristc

dB¥EBIedOlin SEdtHeBibR SRRAEH SSMbs@MARCR MdiGded 3R 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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shown in Figure 11 B. The first baffle wall 24 is
renmoved fromthe inside the shell as shown in Figure
11C, and inserted into the correct position in the
| ower part of the exterior ell, as shown in Figure
11D. The remaining two baffle"walls 27, 29 are then

Qm:ﬁrly renmoved fromthe stored position and
ed into their correct 10 locations in the | ower

part of the exterior shell, as shown in Figure 11 E.

On th interi baf f | re in place, .the r

Toxt o WRteCRAIMERh apAeia % SloGerBraesy of NoLReh A rage water
tH@.ﬂeF?ar%‘ﬂus éémpaSingn4l Em?cﬁ‘lér%ﬁ\ﬂ?&s! f%}ﬁ%c@%igﬁghi@{vg?ste water,

sh as shown in i guré . The inlet an
the mdemigers 19irapged 2o arlewaths waster wateri o oundeege a series of

iti,ons and | ock [ | ace. wi,t h t.he .. r
uEQRFins, ROR0oT 4 iRetes ifuddls RRGRINIAd PiluhR B engmbers
ireheigst fielebaniné Wnbgrass erbmder adapid fo Peatteid aed<Aé Sehter with

that persons skilled in the art could inplenent the

apAYISbIf PTeRASSERoANH rAtdierpk 0Bkt adkepis chather gsapted to treat the
afiESRbING 1 RRANPwasiluaRl With A5 BB 0dUed

hout™ depar romits spiri ScOpe. Reference
t hroughout this specification to "one enbodi nent" or

2 PR SR acPERDe oplul ol e oty ciaim.
whictdin the walsteodatee tonisised ¢llatkesaten. at | east one

enbodi nent of the present invention. Thus, the
appearance of the phrases "in one enbodinent” or "in

3an ephestereebiméent aras dUcarfsg thaAYBRBWS thdbReceding claims,
specification are not necessarily all referring to the
whgrain dnd gt lafsh one Anaginhin shamber corerigas ifirst araerobic chamber

hE Gk Y €Renddd HELBEEic ot RACRRLEIAG LAk WARY vifter
conbi'ned i n any sultabl e nanner “I'h ONé or nore
conbi nations. Any discussion of docunents, devices,

4o, Rl PRI Ael P ARG L BRUR ™ et B agest one
ah@erobak ehaatheanfuather ssoraprisdnita asicopti bhaermdicerdhamber having
forms part of the prior art base or 30 the conmopn

SyRARitigd KRelasagenicn hasterteel Wyadrthgrt  reatingnysaibumaste  water
s%#&{ue??f@fr@atnﬁ%tﬁ.off ﬁlai'eraﬁétﬁat@E int 64 Fﬁfs‘t%‘ﬁ erobic chamber,
application to which the present speciflcation
pertains. 9 CLAIMS: 1. A water treatnent apparatus

for ; r . .
510 FaLt BRI ool ME BN BoiBhELy nd fscscing s,
wherzn thagatt lkastvasteasmabier freatment 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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the chanbers arranged to allow the waste water to
undergo a series of 5 treatnents to produce a treated
ef fluent, wherein the plurality of chanbers includes
at | east one anaerobic chanb b adapted to treat said
waste water with anaerobic g ocesses, and at | east
one aerobi c, chanber adapted to treat the

BanaefoWRE rgatmeni: ArPalaLSe arePEINd\!e 3B Bi er 7_. wherein the
a@(ﬁiﬂ@ﬁélstﬁ"ﬁ?ea?ed ﬁa%‘@t\ﬁéte?‘ g?ﬁ@i‘%@% 8?%@5?&“5 according to

any one of preceding c , erein the waste
wat er conprises black water. 3. A water treatnent

appapa a i.ng 3 i .
O newatrfESeriiabbardte 3heofind 16 MR RE daims 4 to 8
wbergin itse it dedst ose @rEzobii charhizerfertheh avmpgsss apthivdexhaerobic

CRTREP B PO PUaT e P paRle [ Ae SHAEH Dacieria: qylGires Tor further
treb@i et Wastaalvatdtasiinsedent ABAGRORI & hBAIRGE ket fﬂ?ghe first

conpri ses a second anaerobi ¢ chanber having suspende
angshedivdhanaerobiwcth@nbersor further treating said waste

wat er subsequent to treatnent of said waste water in

said first anaerobic chanber. 5. A water treatnent
1@ppafawateratreatniéntg apparatys aneooting he pradroe8i gherein the third

cl ai ns, erein the gt l|.east on erobi c treat nent
A B nali T drage o Tt S WK atsT Siophyent to the
waeRl wakh ¢y thEahih@ig vhambaedrd pasy defeattherh ofBiEvaste water
treatment apparatus according to any one of the

inghedisti apjokicahambermwherein the plurality of chanbers
further conprises a mxing chanber adapted to receive
and m x anaerobically treated waste water with

1hddi Aiveater treatmend tapgavaiss @ccortieg to asy Bne Af Wea preceding claims,

[ t. arat u ccording .to claim@g, erein the
whEEEH SR 4D PleRel” RASHL, etk Sodivhies a5 Efeielhital Oxygen
DéBiel (B®R) efabsutBdtd h2oh inigl, aaliteriRaPOsty§OREIRARd (COD)

chanbers. 1 A water treatnent apparatus accordin

0 8.
of abeuta3GR:tos 190 Mo/t prsatirable galids sn&OR reticat @aout90-40 to

S %@ati: nprises grey water. 9. A water treatnent
O%péfeé uswa%%g"rdi ng to any one of clainms 4 to 8,

wherein the at | east one anaerobi ¢ chamber further

18P TP AR bR BRAR G o R BIPD o M bRpBing claims,
whardiehe 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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treating the waste water subsequent to treatnent of
the waste water in the first and second anaerobic
chanbers. 10. A water treatnent apparatus according to
claim9, wherein the third in[faer obi ¢ chanber is
arranged to further treat the waste water subsequent

o the 0 st.e ter |leaving the mxjn hanbe ut
1871 o TretPraRy it rearnenEoUaS ek Brtld Hefiianry eptent tank
c@RPAShG & PRFAIRY of thambDer@hRangEE 3 BROW RO RS Water to undergo
accprdln? to any one of the preceding clainms, wherein
atgasigsneh fraptmgnts dat peduas ta tiwates ebtwept.i hesmethod including the
sl%. g%lg.erri cal Oxygen Demand (BOD) of about 800 to 1200
an L,” a Chem cal Oxygen Demand (COD) 15 of about 900
to laliing/the waele avatet td emidreasiphstond ard@@isiatdhantder in the
about 0.40 to 0.60, Er eferably 0.43, 12. A water
trea@RNdank adprirdde dreat saidavasie watanyith aeagrobigarocesses; and
pr ecggh [ j [ a f :
or et S e WR“LY chil 44 pab hEssergg LRl in he
treatsserthank sdagied .to 2@al the anaerbbically rabieeinvastppedtat usth aerobic
according to any one of the preceding clains, wherein
PYYES¥Pbar at us conprises a nodul ar tank. 14. A water
treatment apparatus according to claim13, wherein the
dular , tank is, adapted to be fl at-packed prior to,
1(ise. AfBethadascarding & claum 16 ¥herain e asle avatgr pembrises black
g2l m 13 or 14, wherein the 25 volunme of the tank is
about 1200 L. 11 16. A nmethod for the treatnent of
househol d waste water in a treatment tank conprising
18 P! Hr@kinby dégco?&ﬁg‘qsra%.yaéﬁeaﬁgggirﬁ 16't§°|‘”f,§~h’?er@ﬁwstth% anaerobic
wat er to undergo serres o reat mrents to produce a
proceases] aifiprissst treaiegnhidhoslastac watkmgvitthesuspieapsd oficetogenic
b5 al.l ow ng the waste water to enter at |east one
a{&H70bi ¢ chanber in the treatnent tank adapted to
treat said waste water wi th anaerobic processes; and
Il oy ng, the waste water to epter at |east one aerobic _
1§ hanBePeihdareord g ey QR S A6 o0 MEIRTeRgS Anaerobic
pé%rggféé%ggé\lnbytséé eRlBEVARRINGRBE Wade 28T ARY C with suspended
methanogenid bacteria 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 anaerchic 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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10 17. A nethod according to claim 16, wherein the
waste water conprises black water. 18. A nethod
according to any one of clainms 16 to 17, wherein the
anaer obi ¢ processes conpri Sﬁ§ treating the waste
water with suspended acetogenfc bacteria. 15 19, A

nmet h i.n o any.one of clains 16.t0 18 o
wher SoAFRANE VARS8 Bl o R Fhei Bl diamper the mixing
chamdét n@ablii WeSiceeiat ghd Wni aptsReEM] tréBelanageniwater with
bacteria subsequent to treatnment with Suspended

agdifipaglantcatehwasts watef0. A net hod according to claim
19, wherein the treatnent of the waste water 20 with

suspended acetogenic bacteria is performed in a first
28naeAdppthcshagssding tenelainh @2t whereisrihe ginasnebigalit teated waste

T —

aad caspentikd acetoyeniodactatlars 16 to 20, wherein the
aerobic processes conprises treatnent with roots of
pl ant matter and added oxygen. 25 22. A nethod

2ac coAdmaehdd adByrdite to tlahal Ior 168 twherkin thes BaERional untreated
including the step of: 12 allow ng the waste water

wegteawaer camarisgsgrenwaigxi ng chanber, the nixing
chanber adapted to receive and m x anaerobically
treated waste water with additional untreated waste
20t eft. methodpaneemoW e asy dinggot elainsi® 24 wiether ringluding the
S%@a&robi cally treated waste 5 water conprises waste
ter treated by both suspended net hanogeni c bacteria

and slspeagded @aesirogienile treatdewbdte RhterAon@hteOG third anaerobic
according to claim22 or 23, wherein the additional

chFPeatsa isarRasiab s ChaniRAT Ceaprifing adiesmedia haging attached
redi f ai

OFReR AR R Ie? AR GRER WP TRp Hast il

anaerobically treated waste water to enter a third

Zénaeﬁ\%éﬁodg}ﬁaﬁﬁég tér;g%?rgt%gme?&ﬁ%é’ kﬂ:;]rghdé:r@%%bic treatment of

conpri sing ving attac
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 800 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.



bacteria cultures for further anaerobically treating
the waste water. 26. A nethod according to clai m 25,
wherein the further anaerobic treatnment of 15 the
waste water is perforned sub%%quent to the waste water
entering the mxing chanber,”~but prior to treatnent

f the ste water in the first aer obi ¢ chanber A
3ot hBaSERA BFRIGIS Brng/oEhE oM aige deTge 28, the Tark is about
1ppenein the initial wuntreated waste water conprlses a
Bi ochem cal Oxygen Demand (BOD) of about 800 to 1200
nmg/ 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
15ng/ L, and a COD of less 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



