WASTEWATER TREATMENT CROSS REFERENCE TO RELATED
APPLI CATION 5 The present application clains the
priority of U S. provisional patent application
serial nunmber 60/564,921 filed April 23, 2004. FIELD
OF THE I NVENTION The invention relates to facil iti es,

systens, and neth wat er .
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wastewater and sludge The treated wastewater is typ1ca11y dlsposed of in a body of
water (e.g., a stream, river, or ocean) adjacent to the wastewater treatment plant.

Sludge is typically dumped at an offsite location, but is sometimes processed for use
as fertilizer.
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The creation and disposal of these end products as well as the general
operation of a wastewater treatment plant can have undesirable effects. For example,
the cumulative discharge of treated wastewater into an adjacent body of water can be
deleterious to the environment. In addition, the production of sludge can create strong

odor which renders the land surrounding the treatment plant undesirable for habitation

or occupation.



10

15

20

25

30

SUMVARY The invention relates to facilities, systens,
and nethods for treating wastewater. In these systens
and met hods, at |east a portion of wastewater
treatnment is perforned offshore. As one exanple,
influent froma nunicipal sewage systemcan 5 be
subjected to primary tr n |l and. The wast ewat er
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wastewater intake i fluid communication with the wastewater treatment system; and

an outlet for removing processed wastewater from the vessel. The wastewater
treatment system can include a primary treatment system for reducing the amount of

suspended solids or greases from wastewater; a secondary treatment system including
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secondary treatnment systemincluding 2 bacteria
capabl e of reducing the anount of organic natter
contained in wastewater; a disinfecting treatnent
systemincluding a neans for killing a m croorgani sm
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removal system including a means for removing a nutrient including nitrogen or
phosphorous from wastewater. The resulting treated wastewater and sludge can be

removed from the wastewater treatment facility to a site on land to the wastewater
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renoval systemincluding a nmeans for renoving a
nutrient including nitrogen or phosphorous from
wast ewater. The resulting treated wastewater and

sl udge can be renoved fromthe wastewater treatnent
facility to a site on land to the wastewater 3
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The invention encompasses an offshore wastewater treatment facility for

treating wastewater originating from a site on land. The wastewater that is
transported from land to the offshore wastewater treatment facility can come from
several sources, including consumer, industrial, government facility, or agricultural
sources. An offshore wastewater treatment facility of the invention may be equipped
to treat wastewater from any of these sources, and may be designed or altered to treat

a particular type of wastewater.
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30 several sources, including consunmer, industrial,
governnent facility, or agricultural sources. An

of fshore wastewater treatnent facility of the

i nvention may be equi pped to treat wastewater from
any of these sources, and may be designed or altered
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and 300,000. The preferred dwt will depend on the particular design of a given

system (e.g., the volume of wastewater to be treated per period of time), but should be
sufficient to maintain the minimum draft required to keep the vessel afloat, and/or
match the desired production capacity of the vessel. Vessels of the invention might

further include those features described in U.S. provisional patent application number
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to 500, 000; 30,000 and 50, 000; 65,000 and 80, 000;
about 120, 000; or about 250,000 30 and 300, 000. The
preferred dwt will depend on the particul ar design of
a given system(e.g., the volune of wastewater to be
treated per period of tine), but should be sufficient
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ol i ds, . . . .
Wastewater Treatment Plants: Planning, Design, and Operation, Second Edition, Syed

R. Qasim, Ed., CRC Press, 1998; and Design of Municipal Wastewater Treatment

Plants (Asce Manual and Reports on Engineering Practice), 4th edition, American
Society of Civil Engineers, 1998. These components can be used in the vessel-based

systems and methods of the invention with slight or no modifications.
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oils, waxes, organic matter, and dissolved solids from
t he wastewat er. Conponents wused in |and-based

wast ewater treatnment are well known in the art. See,
e.g., Wastewater Treatnment Plants: Planning, Design,
and Operation. Second Edition, Syed 30 R Qasim Ed.
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F_th@ Fererlete igpsevater iredtinentsystens @i albpontzinask drcens or Sure wesyels.

Ofyofdalt.| nditbt) $BHrS o O Srarhlis S BIRANCAISL AR RE chififithe

he vessel - based systens an
|Wmsmteo rireafioteint sjrat@htareolocmﬂ nimm‘& pu@abi o1vse offshbre wast@vater

ltslﬁlrgrél;k thers a? eb&&i at ' ndl %‘%lfaé?d facilities. See,

corrpone corrpl e

ter g,alhemmbo(hmﬁte nhmwmm&{IGSch lwhereeﬂpleﬁmﬁﬂ@ teJatniiBRt €omponent
vessel s. 1 ically, however, some of the individual
ﬁ'b 13?% king up the conplete wastewater

t r eat mBxahpRYy Sf eisRvetel Geamed @BPRHEhPNRE 8 ﬁ@{n@luded in the
af f shore q\g/a(ftevvagguné‘]? treatnent facilities, whil

JPYRERen Jpeluge, & p ary, SeMBPneR % PREGE. aatmgnt component a
f Rednkdbityi tRatmeRE BompdRest; a fihd) %e@ﬁﬁéﬁﬁé&fﬁﬂbh@ntSMaﬂc@d feldRent

1-3 whére a prelimnary treatment conponent 'S on
| SOFEPORENY, anghaTaverse; OEposiRiEAtNGRE 6PMPInSHE niR typmlpmmmnt

tdtewaftn is28qidAf ARG el T b Srdet SMRE e%%ﬁggriﬁ { ude: a

prelimnary conponent, a primary tr nt conponent,
a 10 In oo pahedimentcefithe myentionpin avastewatef ireatinertrsteps thah bre

GRPBARG U a BBV FREEe 51;1 %@fm& o‘ﬁqanﬁxﬁgg Ef%hor nf%clﬁty having

rever se osmosi’s treatne mponent
dhersory elhmwtewamawmntecompsnmmnirechtd gccbmp]mhetﬂe iaforesaid

s B o b, Bl e SPERE pPGHmed on o
pi;ndy of weigr @ pa'fchr?igg onlj) Iﬁtt lwth ?\?i tﬁt’sﬁox??ictﬂﬁgﬁ g?ﬁmﬁl@ﬂ 1éast one
i &‘ra‘ifaé{ewfﬁ % EpaHRRt OB oL eXaple A SEVGSSEcap Hsiuds fhe

t domnpohenteiape foin@ipSpriniaty ﬁdﬁ@éon&ﬂ’?%hﬁﬁi gnd 4 §b€ond vessel can
wast ewat er treatggnt steps that are perforned on a

b‘i?&&'f‘mo © fampquents pPé?fP%ff%En% fregimepiand{or adsmestritspiaent. In
f 186 idttef HQMPRAGHE Wil fbatéCaSthe %ﬁ vebte] &z@ﬁl& Bk

trfanslportedto
wast ewat er "treatment conponent. For exanpl e,

\iBe seepndvggsel f%laﬁ@émtah@eahém"rponent s for perform ng
pri marphedy Wﬂgﬁﬁﬁnﬂc g&{gﬁf‘ fa@%v?at&%&ﬂ%?tvsﬁr&?ﬁlof the

can 20 coO he conponéents for pertormng
tm&mneman dake/ tbe forgy afh smstideviesasuitebit . fot remaving lacgetabjects or

exanml. t irs vesse

i % esu{:ﬁr‘gsn%;ﬁ!%s? Fagg I?g {'oo @Lrgglgg%aﬁgl ggi%xﬁw &Qm Wwas ewater

addiexamplalof tar suthble rsysterd ifer peietatmentas \a dekienbfrgrates or screens

C e wast ewat er ret t s temof th

IR Slen A Ry ST b KR the AR Jhistn Froueh fho

r gmes/m@nk athg darb jobjetts/imRuritidd ateFUiEht] wdSle I Feri$nder of the
[ | ar, e foq articles, sand, and dgravel
?ﬁifi tﬂg%apg or poss1b e er processing. In a preferred arrangement,

a plurality of grates or screens are used to remove objects larger than about 5, 4, 3, 2,

O

1, 05, or 0.2 cm. Wastewater processed through a pretreatment component can

further be subjected to primary treatment.

The primary treatment component of a wastewater treatment system can take

the form of any device suitable for removing undissolved solids or liquids from

7
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i(&-.8., Teturned to the environment) or retained in the system for a

An exanple of a suitable systemfor pretreatnent is a
series of grates or screens through which a
wast ewater streamis flowed. As the wastewater passes
through the grates/screens, the |arge
objects/inpurities are caught, while the remai nder of
St f . . I, r .
e U B Bble o A S 1 R hedB R Bk MO 1 0
syistegy; dlomingwastewsgenss direstedsistd @ doldingotask diyj @ piesiod af giere

BR84S BB, B o

fvith t [densith éess thap €t elivater tp floatas thettiope dfhewolids afderpdrawn bff

r eaf, ment, .congone of a wastewater. treatnent ste
i DO{1IR OF tey A piing reasty S0 IR IGAInE TRNRP TS PURGR A
the Gdps T c¢elents ligHl G156 be hde it M8 Prédesl to Tnoed tBYREig prdBess.
exanpl e of a suitable device js a sedinentation tank

Thetrentrd wastepaies remajning: i the tegkys toFngree et Wastervater processed
ﬁir&%lﬁta%ﬁniaﬂt @nipoR&h St Wirih@BK sdthdcted tHSlchRrPieath

sufficient to allow particles to settle to the bottom
and gFhessseondanydrestopest copaponentof & wagiewaten trepimenttsystera of the
Ry t ; A1t AP i s
pRERich ke YR Rl O aof Sovice ofifle, BF miliaGredbh dhoaiia
ermsaleof ongaticanditer fibinowastewgterraBushi dgvisesqreviddbastedia and fther
p . Fl ' 10 thi
biadyRionls BECHLARNGE ThEDlealt B 58 Gt i orungos for
Femditating ttheis proces) egngne or mbre coatalnerssvitth@e mixee mod ectator (e.g.,

st ewat recessed, thyough [inary £opRo c
PERIERARE Barcl REERPE Al AR vt Bhy KRERRITD). ©fhe
addiondef the trniembrganisme donienentevater canvdsdheleafixed film systems,
treatdg$ sgsgem of hq 10 inkventi n can ‘tak t he
PUPRIST Lim, SO, aGT 38508 PHFLH cABOPGHRIC Aetiooadar
tesB R cofborngis flheCA QMR Sysfenafiarkeisd BY\AGeFAcrSbi6 Systems Inc.
devi C‘Ei rovi.de bacteria and ot her i croorgani sns

t

{Rogktosd kb o is gysterengndes d ricrpditiration ypid produger by fiAd-L Corp.

?ﬁéﬂlmmﬁ for facilitating this process, e.g., one

or nore containers with a mxer and aerator. (e.g.,

SequehciepRpdmitreptREbesEMS, thagiromeissEray & dpsdnd nygber
i o,

8] 35 Sl o 80 BP0

s(%péﬁd 84, 25 #0s§Sthowss) ofimesbensidna grsonicropeganisms spifle out as
SRS & 5 SR BT B2 s o

(rérainéd dndfbel kystenThiss “sgedt emicioocdandms fornpocessingt rddifianal
unaitt %reroduced by PALL Corp. (Cortland, NY). 20 In
SEesR ary treatnment systens, the m croorgani sns grow

I N Si Daceawabtewsbdydins wakergohe reainsmrib ther sgeonidaryrmttnesnt ank] it

nutrients, fromthe wa ter., After sever our,s
i e Bigtig 1§ Ry iGo S GHRCR ateh T S bdhodiReiS of the
tilentidrg hasegas Sibfecte@td bedomiaty Reatméadt idgmovad Femahe byjitetn

sl udge i s, renoved for disposal .or processing,. and sone
g d 5 R d%monerx] treatment

such as final treatment or advanced treatment.

The final {reatment component of a wastewater treatment system of the
invention can take the form of any device or agent suitable for disinfecting
wastewater. For example, wastewater subjected to secondary treatment may be

disinfected using chlorine or ultraviolet irradiation. When chlorine is used to disinfect
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retained in the systemas "seed" m croorgani sns for
processing additional 25 wastewater. Once wastewater
has undergone treatnment in the secondary treatnent
tank, it can be directed to a nunber of different

pl aces. I n sonme enbodi nents of the invention,

) ; . !
YRS WRNAl ffial Stl-é'%?e‘ﬁg SSL R0 %ﬁ&&&dﬁg yatdg{utﬁﬁto?%”éhléﬁefn%ﬁt?%ﬁ&g

fromthe system .g., returne he environne
shemiselip teafroatedivastewpist ambiglolevels of ehlasivglin the &gatedwestovager
T Ayl R el AC LD shBE Pl fpcn e
dyested wasttwatieris dispheegedi on can take the form of any

devi c r nt .sui tab for disinfecti st.ewat er .
ror ol aeRRl el SrcpBeat o BRPHES LI pBbEY Bbiitent
tsly?&hmltwt ye form .oﬂitnlsj defvﬁ;eW]toe dgans ;slﬁ@ble Mmmﬁﬁn%)mtmients from
rgviolet irradiation. en chlqrine is, used to
diregtel; waowatery hggWé’F?éf treatmgn) mes?’é ARV aqding chiegyicals to the
| thated Omastdwratar e | Kol Retlé ot G IsBip B8 pHRWHoRIuk ZdrNBtrogen.  For
chem cal  to the treated wastewater as high | evel s of

Heyplen ghospharaps juighh be Jempnedfipp ayastewalsr Byiag prropgilant, and

n@skabliy fi @B feovebPdir ffifRes.S i n the bodies of water
into which the treated wastewater is discharged. 5

The adthgnedstewasy tregtment sysfens of dhovinventiogmpight incluge filtration
VERlBHEHCind'd B oS Yo Hof Fok ampiéj%aét%ﬁé&pbj@&xd to

devi'ce or agent suita [ renoving nutrients from

tyeeendaty sudéoreadsiansed tregimanicaiht be reated withi erst ori mows| filgation
|<N ] . he 1 4.1 yg@g% Su@k er 1 0,ne

2% il go gﬁ’t%mc,)ér: EHéatalrs %°8"et8ut§ Olb(%ogﬁgfﬁous r g\%%'t r g{éeﬁ{] e}:_:gr}nplary

estabrmdiresnt,pWasieyrater cubjected o ab deaste saoombinf treatmestsis esaquientially

usq l~ant nd .10.amoni.a m ght be.renpved b
iy DR Wron AR it SRGTHRT i TP, 1 iR Toptze
| filkent Wastewiigh ttrehtod | it dthisf ibrinea tohight be GaipsbIve RirSagaiddliti@al or
reverse osnosi s conponent. For exanpl e, wastewater

SO EFt 0 secondary and/or advanced treat nent

m ght Yaehd mﬁaitﬁd, w&stdwm Rai®be fliher ﬁ&iﬁeﬂ%ﬂn@ Revetse @BH0§i to
renove un(§| ssoij%gd solids and m croorgani sns. | n an

SERPBE issoived sglidso o) FREGTES OSmResisskem usefulip Ereriavention ieludes a

| B3R tproRGe MY ahd A3HVBR obmostE AeRbtdna! | X hibh!fr&s®d pump
throu?h a 10 mcron pore size filter and then throu

aoRFrablgiogrugth ths srastewpigithrqugh the revepgesesmpsis arembrangtiecindes any
Chi ! : I . |

Pl SRRBR/ 1o Reltc 1y Rt sl R d B @ patewater
f throughrthexevérss esthogisinagbrange r'Wastayatep dieated n thizGnanpemmight be
d#m&]ea' golids. A reverse osnobsis systemuseful in
the rnvention includes a high pressure punp and a

r ever sEhowabsvater reatheansysterhs hoif glie nvemion atso iwihpde a means for

moving wastewater from a land-based site to an offshore facility having thereon at

D

least one wastewater treatment component. Wastewater to be treated generally comes
from a land-based sewage collection system. A sewage collection system is a system
by which municipal wastewater and sewage is collected. A sewage collection system
includes one or more structures (e.g., buildings) outfitted for wastewater and sewage
collection. A number of means for moving a fluid from a site on land (e.g., sewage
collection system) to an offshore facility are known. Any means suitable for use in

the invention might be used. For example, wastewater might be transported from a
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operable to push the wastewater through the reverse
osnosi s nenbrane includes any punp suitable to
generate the hydraulic pressure necessary to push the
wast ewat er through the reverse osnosis nmenbrane.
Wastewater treated in this manner m ght be 25

glﬁr&qmo%t@@,h&e fabifly mgg £\WRIHES s ?%t RRdferS Ve Bt bfge

the invention al so include a means nmovi ng

Bt witle ong poHmoEe Sterage Hakeandsequipmest o ae«fepgmﬁamél gjecting
YrBGdvdidr¥rdafihl Bk §1104:E PRK&ATo e B p? FIGS. 1-

treat nent corrponent Wast ewat

Hermefaitpd memyder méviagre Huidfrom ba@@womﬂetgbtodhﬂ Yesssd il®pn a
t | 8G

D R B 500150 SR PPt

m\ﬂm@] through| vaddhi wasteswater eroves fioarh lade«saga mellemtxonmys&m 60 and/or

tructures. (e bui fitted for
B v resaient Soutdnn b o, b Vbtan@ler RRE YRS og
fhb wiesbell T0ONTe Wastewvated ihtaltedsysiemcan ré&mgﬂsteﬁz@ﬂei‘ 661l fJating,
sterr%1 to ar]q?g{gfshor faCtH{V@t e known. Any neans
£e-g-gieaksd), of spa-flogestp Pﬂp}p@ % ght be used. For
exanpA irst\edt e Sea-Tbedtabiezell 'pRIEERS CA Be fd{s@@@e@ abéve the
gmtae on |land to an offshore facility using shuttle

ge O, e Watirandhe it sadiof the SE?&Q%E st%lgqedtglgqjmw igHin
SEm@icHBh Srithtiey mofemﬁ?gag%&%ﬁaﬁnk £Qhnd26e SPE»Je Ga-

and ej ecting _wastewater mthe one or nore tan
frepris r@%pmﬁlmec% he flispesed piosimets o t lagl-based site (g.8., water

Fgaﬁ%gﬁtrﬁﬁlﬁtge%gééé ?Jﬂe@?aﬂ gitgte%)f Iy bk %rﬁ?d@irﬁen‘f' 4 ﬁor&éxp oPthe

tot 10 on~a body wat er
sragflsiot plabilized. pigdine proximpiteto the fiFt @1d nassea tiwopgh thn@em nt

1.?‘?0 mﬁgg%%év\%%%lbg ?ﬁe{c"%? on 3‘5’3# %%?ﬁz %&%%gﬁrf pw’EIS"atf‘

mhtﬁmamsmtegeﬂwﬁhﬂlmmmmMMOﬁoo to a wastewater

o e A PRBR i RS i rcp ekl RS & whabS
hkegugRto (dreg. the fRanG)wasktivake & fHeQﬁpropﬁaﬁ@ rbtent system

i peli.nes. 10 A first end of the sea-floor stabilized
[ e PSS, AR PSR RCRIB e HEARenL s SFieR dORT freatment

Watel). TR ihédnfihg RBdlewwdtertiBeo 56 ubjdcArto StadRidry #Rstment, for

pi pell?’ief is in comunication wwth the of fshore

PEEIRI, the wasteater infke AR fpndsthe Bageteteie themeqopdary frgatment

EdrRgnest @,! dng &l HRérb fdehﬁlﬁcﬁ@@a% RLRRES %uQJA%bimkfsténQ
the | and based site g., water treafment facil

| Ho¢ i Hf 28 ?remammen ibthe Bwerpigmesstewater is  'be

S oy S P O

msm putop of the |reverpeoshesis eystsod| Faerttigh pnref_smetpmnp pishes

e o I 0.t
#I r s g gﬁ?%%':&?a&&gﬁ WS@%‘& er rranen{yjuibIg%c b ?H%g' the
wstb\eatsr wlmdab ﬂueuﬂuadergathsmm end omexfntnpunuetswpmmaldnythe oepasihe
a vvagé{gwat er i ntake punp to direct the incom ng
\%&gf) ps ‘t he appropriate treatnent system
The land-based site is typically a wastewater treatment facility which can

include a partial wastewater treatment facility wherein only preliminary and primary
wastewater treatment occurs. Alternatively, the wastewater treatment facility can
include a complete wastewater ireatment facility that has become disabled with regard

to secondary and final wastewater treatment steps. The received wastewater includes

10
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20 (e.g., primary treatnent system secondary

treatnment system tertiary treatnent systenm). If the

i ncom ng wastewater is to be subjected to secondary
treatnment, for exanple, the wastewater intake punp
sends the wastewater to the secondary treatnent
mntpwmentthite hgs nodnrevddustyd lundeﬁglmuew m@atdrhich The received

React or s er ohi c ckford,.IL).
EHBleR 50 SHGE wspy ot Do TR araviRge o Gsperetingingg and
l@ﬁn’%@ fredinetit #G TaAd-bRYe kite (05, Wastdvatdr hﬁ:amt Q68O In this
urrp sends the wastewater to the high pressure
ﬁﬂ’?ﬁ‘ﬁ b hdbe eYestenaiess ppteriae sthe ayastewmisr F‘éﬁ‘ e road s GPrtain
REBIB oRXEBINAS cortdsfontiBip{ts MR sEdond My &Hgﬁeﬁtf&wraamt&e

osnosi s nenbrane to treat or purify t wast ewat er

whi | e Onpetheiwestewpigerspaivad baitep fosh@rue faqﬂw hps Yeer sybjaeted ﬁp the

3
RO, 3 Bl RS RAE o ePUE oy, T
flegatied M{aytevmtwnda&rﬂlschﬁs‘tdm‘@ the patet slmouMBg theafishore facility,
1{ @a?xtﬂéetpatnsifeﬁ' d l[d % yé?r%erﬁ% Oesg : o i Eaenl 1') %a e}(rﬁg ?ol Veapgl/—})ased

> occur
tsite, Wmtedeasmwater dabsfardd tb adaﬂd—bqsed:satt canrbelsulbjectal to further

SFABLBID 4751 RSB il BB

Vmbjt:ewditoethe appeairisenteathadpe.g] heverse esmosmj, twa&tl Bt ®ster can

i 4Rk s i

| jasddU dBEibikIGH &sived aind t $Y8femb afre PdeBMtbRE SnY d&tRill 6h JOR®ed States

prel.i m nar ang i m treatnent at a | and-based
ﬁr%s‘? garen %&%HS&F‘ TuEberRONR6 4f93énuty) In this
enbodigBiting b \ ‘ﬁ@ﬂ@‘i’ah st L a3 the Snvelfon\BRIvAUE S %‘ieans for
i nt ake can cont ain m cr oorganl sms corresponding t

tIgRo¥ag aﬁaaql yvaftﬁ‘@@tﬁmm ag¥essih 9 ieaneputletincBuid wemmumcanon

g B R e LB R, T B o

t I;lmedmchkyg@r paris i@ dlispossdhin the hutl 15 bitthe vésaal i1DithrgughThich treated

R LB B Sy SRR, QI 1R Bt

t p(ﬂt@f@r meyl bé disposed tie thebindinkl ME‘B]B eibssebto sichahst the discharge

BRI 0115 POl RN PR P 52 Pyt Satsh 66 pEloe ypspllo. The

stibjne ah®d fiirthef urcldde ra piinige & ﬁfoHaéeS }heOatet pfeddird)6f the treated
in ir r|

distributed f n ndu al

Yt ai pafk o Drint Sehenditnihube faarss panie 40-o

t r eat MBNAS idventidn, tHeCOfRhGS WISIEWEICS reathneMataGitt EVRIRE a
can., be transferred to a_ | and-based site and used for

WOIRERS RteRin RRmmuprriioRIHih ke Wastavaier Faaiment ompenast(s) asd the
Sinb&is f&nﬁmwﬁlg%tearv@asﬂ@aef £ dhd PesSE! AHe xh&ng%'rygtéﬂ mixes

St at es provi sional patent application seria

nivedirsy WWW with waiRe fieken digethyfom the spirGmtingabasly sefewater
tﬁ%félig%lécﬂa}fgpg 'ttfér{rela{% Wgtg&atgr rﬁx@#ﬁf 159%m id § g:gpa‘é 1 g 4 lute and/or

ter roma Vésse via an out
f taol ¢hectorated nvastetviaien before returning it to the surrounding body of water A

mixing system can include a mixing tank having an inlet, an outlet, a mixing water

intake system including a water intake and a pump, a series of baffles, and a mixing
barrier having a plurality of apertures, wherein water taken in through the mixing

water intake system (i.e., water from the body of water surrounding the offshore
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with the water 30 surrounding the vessel 10 (FIG 1).
The outl et can include one or nore discharge ports 40
di sposed in the hull 11 of the vessel 10 through which
treated 20 wastewater is discharged into the water 30
surroundi ng the vessel 10. The discharge port(s) 40
faRility)end itlsepes6d wastehvatr hrel forcdd thodugh g MBSipebardd aﬁtll eahxed

Pt dobincis beteds itrop i Hesior e by e ettore Bofhe

BR& RBap¥Biocitivhtang &mmesﬂ &t&gmﬂu&wv sdl@tddne ropmetdﬁﬁmw @e
g_’reessure of the treated wastewater {érlor to bein

ded Waievpter gL wate fang Siechody of giater syrropgding ghq ﬁff%hﬁ@
ﬁaﬁﬁyt T&rbrpelttlt}gs Rl hbBle R KRl Bowihg ACIERMhe hBcg U

m ght incfude a mxing systemin communication wt
ﬂh@nnmg eamereaxtendsefomone sido ahiba ety tank ie thmpomme of

R e Dol indiat Bl DAk e BB byl B
{Thibafflel are etringed imoarstaggsred uelatowsidp ng:hbhaﬂy poftlomatf each baffle

effvit 35 ABpP B g LB BAT O B g fer st

tfcslbat zembnvdsttsde vautecrefdre faaclang the lreate&ngastdnateo distterrge system.

surro system c
e ool efdiRenn Bl Shiing sfent eS8 g i hayng o
Beated) g/ammér mleﬂtﬁk&tﬁiyﬁmadﬂ ®hutlet] ﬂmﬂng\/&Iaﬁdi' mtﬂlteakyetem

an pu a.s es, of baffle and .a m Xi rrier
v 8 ter iy St S pERpPES TAETE: TR f HENERRS o

Isﬁbsiahﬁmy%nidgeneawmme kEthe itRktak a8ddt@ inf ithwater taken

wat er fromthe body of water surrounding the offshore

ﬁymr the water gyrroymding it offshgredacilifys thxgmples ofsuchdsyigesginclude

E&'& Meﬁibe&s%d%faﬁbﬁﬁxe?nd m xed before flow ng
to the neans for renoving wastewater fromthe offshore

f aci | In yomergmbodimgnts, Emwwtmruiémﬂmmtm@rwmr-bome
t C nt 4 he
FPee, ggjag ;%;@?%? b P b Eb‘éﬁ{ kﬁﬁfg@% R B e
warramdmgrthe arg wastswafef mmms Hodity. | i inVérgion therefore
. f h
BREAS o Trgho b FebbViR (EREF il B3t b SRlale B o
aﬁeth&! weseble. g,hﬁtrami;ﬁe; vaseel fmhkas taaug-lmge; ke wgse9| addo afland-
e ..N an cen
SO rhE Dbt 2 o n AR oo nE R Yeste 19 paving
e ?ﬁﬁﬁﬁe ?&t@wﬁérg@gﬁﬁimd cmﬂoalem ned)i lzpt;] ,3208)120d@&id #means for
orti,on o1 eac a over n
BRRFYiEE rotied TS JEuR 06 TSR 1 R e, FRRY 149 (e
Rkstewatdr fréh&iWoPdiSEiBYInth@kty 8UY. &f the bkifore ﬁaﬁby 18 Qochie@ off-
treated wastewater discharge system In_another

SHere @6 Ahowtn, in Flfa. Zyithe sygtemn 20if the invqnhiepspreforabxinglydesagingle
%}Véhﬁg 120 (k. ﬁe%ﬁgné’\@éib%ﬂﬁﬁﬁé’lmé)n&ﬁt oanaldo’ ﬁﬁfuﬁg a plurality of

st ewat er out | et, a mxi'ng water I nt ake system

i paestlinets fngremovmg the ‘treated RestewvierdTonp vesseld 0 ang trarsporsiag it to
C nt: neo

AORE, Fool ot 1 8 Ao 0517 0h Somn¥ BLRERBRIME means can
tindlede 4 Fradsfey messhb (vt 2 tugboatrdyawid bargeuniteor of égivertal single or

f&uﬁe Ih¥11¥ tangéfrﬁgltﬁ Ssygt];mss g\;\r}n g eﬁ'ibcf Stteate& w%&gwater is removed by
a conveyor belt 50 that is in communication with the vessel 10 and the land-based
facility 140. The conveyor belt 50 can be configured to deliver the treated wastewater
to a vehicle 220 (e.g., truck) that then delivers the treated wastewater to the land-
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hi gh speed paddl e m xers and a static mxer. In sone
enbodi nents, treated wastewater is transferred to a
wat er - borne vessel or to a | and-based facility rather
t han being discharged into the water surrounding the
of fshore wastewater treatnent facility. The invention

tHagdaien £0 SOnOEANEAR DR SOBA R LT ihd RaRY wa&eevaf@ﬁa]ﬁéay from
anot her

wast ewater fromthe offshore facility to

v eespel (18 te the land-haser siter 140 o Agwy|suitablemeans chowgyerprpy) be used
tt@%ﬁé’fer"t?e%%ﬁlv)as%(va{eg Fa iagﬁ %aseﬁ%ﬁ? ?46 a’fﬁ«% felgy s "dddbased,” "on

stem 20 shown in general I'y i ncl udes "a vessel
]l@lfh' \shorg-bagedd apd "Omslmraxlad’cmrlmma mdatmewtes thahgye pemtisly

mg{‘%@v&%ﬁ ﬁon%&giﬁa%r& for removing treated

romthe vesse to a | and-based facility
140 ( dn gmpoditema it whmereatedawswwmer o trahisfefred Boinl noffshore

facj of f re faci is | ocated off-
el B il ?ﬂ%ﬂ@egﬁisﬁuﬁ%@ tFpotppsce o Shmile
i shipy,nd trmfep liaé €fat bbrminiicitesas treatSd Wst@watdt Bl deh theletRhore
(w &U I oat i ntg eabed gl el ine) but can al so include
Bk aﬁ'ilﬁ' erﬂ@ﬁ%?hﬁrfyplfﬂb' ysed o TBe) transfer
Vlﬁfzt emmmcztté@m trbged/ eﬁa%ﬁbvatb@ % ént NG it $fhore
anot her vessel or_to a | and-based facil I n sone

Stastsnalee freameptfaciiyyith & gﬁatgfbwmmétoaaae rcappfipent mtemal
M6 HfetranbRr Yessel 2 ShpfbPORLsel @iBe Iﬁé’é’dg@ lﬂ@é{fed Y fadili

single or double hull tanker). In the systems ovvn o

mfci}ea@d Vaskaraba hetaca ihe effshase wasigweldr bgpatmantc faoilitsy and the

e fat 1
ARahtep Lospdl’ OBt 6P TRLCS! 498"l bUEREF sl
castamater tnedtingoir faeilityond dhe WSfet hessdl maabepbrﬁmstcbwhﬂeelnom are

8 A g L Mo S e
t Wiastewater dseatimebie fapilifo camacontimid medudidpetréatedaw tbwater during the

V\ga%ﬁiemater directly from the vessel 10 to the
“bASEE si t e 140. Any suitabl e nmeans, however, may

be us efthe sludgé resultifgefiorh mﬁéﬁﬂeﬂWﬁME&rbetp?oo%ssed and stored at
tﬁﬁ& ased site 140. The_ t ﬁ ‘| and- based, " "
I

shorg YysieWhlek fgatment fcility, I, heesystemsy fé\prldnsEI@t Afys the

adMillgS riehtEiet Gpohdits Z80GembVdHRA aeessih9§1u&§atdoﬁ€dtéa during the
di sposed on | and 130 or shore mbodi nents I n

stV ater éﬁ@@&%@%t@r@%ﬁ@@é}%r% @h#ig@m tiansferred to a
odifeshen fnk Y‘@ﬁﬁ]?%%ﬁoéa’iéﬁ%@ﬁ@ berfied \!v#é@aie? h@aﬁﬁ%ﬁtefaclhty, at

borne vessel ., a transfer vesse
stofier offshqrg lbty, lor e dand) vehsrein reerohiceand lanacrobictdigdstion

YB3kl 5 et FRERS, BRSO ol BBL L B! 04
Tsidnhzea ﬁ@belde@dl redneescasiorsu rliodall éseaebammg&dgamsisﬂhaﬂedge

LA o6 SRR b Pl el o7 ot BT o0 € mspipms e

csimjm rcambel temtrddecadahto thoedvireninem)&5.cby ﬂﬁ&ﬁa@ée m@lﬂ@ 86dy of
vessel s ca &F@i{gg as needed to facjljtat

t VffsTEroungpe e WESPR e Brapett 05 &Y hepors land-
VEEERREES " SThARAAERE bé 86ellal & YerBiighr! 8 facilitate handling, the mass

of sludge can be reduced by dewatering, e.g., using a belt filter press to remove water

from sludge and produce a non-liquid cake.
To discharge or transfer treated sludge, the invention provides a means for

removing treated sludge from an offshore wastewater treatment facility. In
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transfer vessel. Cenerally, the transfer of treated
wast ewat er between the of fshore 15 wastewater
treatnment facility and the transfer vessel can be
performed while both are in notion wth respect to
shore or while both are noored or anchored. The

ehbsdiRERs shRmliRMIESD ahd s%ﬁaﬁhpiéiﬁ it gbbt deddih 122 70"‘1H Gised
g}odum ng treated wastewater duri the trans

trastestreatedeslugdee dGofror 3 ypsselig to e pesadisiibution facility
§6@ a%o &th&aéia}ﬁglepfn‘)ﬁ@s sedc ¥o°ttlﬁft% 1§tused2tg tfa'ﬂ&‘er treated

of fshore wastewater treatnent acl system

sludga275 rfrom gyesgph\ 10 tarpesludge dug@awmabwmmfacdﬁyrﬁ@m ents 280
reno r h

ot el fle bR Mend 06 Gl 60 EHARAEH A e ippore
sdastel\gaen srestmants ffavility dintoo tlwe sui'tcgmdh’gob‘odyanf( watdri cHncthese

be ate on the of fshor t reat nen

PEoftipyS tpRednd St iRt Sylte Hort Bp Byt Shsiaihtar spprent
Whitire hmléﬁesr aageatemldiga diseliaodd portdli T Stehtod sBoe @%h&gél p&sis
are us to. de Qse or ani.c conpon s in the

BT ijable irgptip L (D FOEHARioR 508 heBulse FugeR fgmponents
bl the Bfat@ARfrSundig thé bifstdtesS R @atevata URhfEnOBER). SHEhe rblfed
sl udge . may al so be treated with cauystic chem cals or

shudgenis Bfﬂeg dischpreed jnte dhe tyalen SvERwnding, ghe offshgtre vasipwyer

h@étﬂl%ﬁtqfdéiﬁ@d jtlid) ?ﬁfe‘r&ib@y GifMed R RALer f8mOthe wWaler Sridu@ig She
into the bod wat er surroundlgo%the of f shore

%?W%t?réﬁaam facliky pefosp bsingischpegeds The sludgeean be
Fixeg i vHiParony! tHé gﬁte‘f & ﬂor@ v9a§tewate¥ treatment

fertilizer. To facilitate |ng e mass

Sacility by simlatygeans s thesp dvycr@ed\ahoefp rfqrgmxmg geatedmas’agvmer with
I
ks b hrl S BB Sl Blewted R BBRET

t r eat Beffesingdapain tohEIG nl;eint & ystqm OBEL detsteuatne &g, bewage) is

[ fr
eI aRe MR Fili ot e 0 Thoblal ka2 SO0 RSt oz
pfetinnary Qeat@u rmhponeﬁt 200g1hettlarde abjectbsich @s stidkd, Sards gdvel,
to transfer, t eatagslu e 275 froma vgf)sel 10to
81y AgerRIPY The gt alsh 13 thep | Bapsportapp 2 xessgl H) Fiara

?ii)@ﬁiiﬁ £20. I'The Waﬁew@ter O hé etale dABber320 08 vbb%&qm\%ere it is
ransfer treated sludge 275 from a vessel 10 a

gk iRl Warbvater direatimet | squanensniy i 20p+ 0BOAE0C, 520, e the
%E@%t@r’i‘ Rh&ergdel EHeCOr Botdl GRisERBel SredinRARA &&ﬁﬁ‘m& ramrti&

of fshore wastewater treatnent facility into t

Sestewaistadglusise 751 Bofatedreing) daﬁchnegbﬁm@ r%tﬁswe Af.gthe treated
WRRRwatRh dIP?lg@Vthﬁgva%!r y@gsrg @véyee‘iﬁsw{lﬁﬁs
acl es a treate

treat nent Ity Inc
dceontpdishyd ot mxmwsyste@athefdlsgnmwm@hm tp@ miastewater

Al BB S LGRS BBl kil GATIVALCA 9 Y4 10,

e rreat rren one e water
Slibe muiing nsyagsm hmludés‘ zswmemm‘ms B%ﬁattdnng n;ewmnefnd)m the water 30

e e e

which water is taken up from the water 30 surrounding the vessel 10. Once mixed,

the treated wastewater is discharged through an outlet in fluid communication with
the water surrounding the vessel. The outlet has a discharge port 40 disposed in the
hull 11 of the vessel 10 through which the treated wastewater is discharged from the
vessel 10 into the water 30 surrounding the vessel 10. The sludge 275 that results
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treatnment facility, it is preferably diluted with

water fromthe water surrounding the offshore

wast ewater treatnment facility before being di scharged.
The sludge can be mxed with water fromthe water
surroundi ng the of fshore wastewater treatnent 15

frrsed {HetwasRiWatdr Heht@enlBREsEs ASrefBASERSIR 35 {64 1@%Vfﬁg96at

mxing treated wastewater with water fromthe water

Seprobmes Y thehranspersbe sudasst @ dandshased sitet 14Bn A vebicle 220 is
FRG thitla¥sferRRE QLAY 5 297 e ﬁxgbfalt %awl: ’bafgg 78 1Y Bh& P site.
g [ collec ewage

wast ewat er (e.g., sewage) IS t at a s
col | edhe smbedisnenhobBI¢| énsiodlanto thahof FXO), exnept that in the

t fe | \ nt nent, 200
PANS Pla hothwal 8 it oYy 1dnBlt s P LURRY cifent
eind/or distribuiiom fanility WO viar pipt 421 wathérctherd ®éing ischeeged into the
transported to vesse Vi . Pi ' .120... The

AR SRR dfe B VERE10,  thelSolndimedl BERIGTS i SRilen b the of
\HiER Ll bitid 2 excefit thacthe dedsel Mais luRt ©FfsHdre adjiRAt to a dock rather
20d ere_the _wastewate

C nent Oa, _20b, 20c, h \ r
g et Thr B e et vasred 40 Ak SischRed o o
Ivsdel EAbdhe WSS RVRseE sty WFIGTD. TRE A8 RRkiBWater is
di scharged fromthe vessel 10, the treated 25

aved fg water Weamentapd{oxdistrbution Ssoilify 80, The tepmltapisingdge in this
SUMboRitiet REndvee meeSESYesdd 10 TRiudgd &wﬁmﬁﬁﬁ gﬂm\f} F0cPo

m xing systemthat is in communication wt

ViREamepEeyor belk 80. rdh the widge disprsallishibution fesility 3A hmgudge
daft Bk %P%atog\@@'ﬁ%.{teé kL rﬁoﬁlq:ﬁ%gda? 300, A€ sfiiF B85 can be
t ake (0]

systemincludes a water in taking up water
ftragpptortiad tonenather igstinglion o aghiqulfutaher indewtid] use Her exatple, via

mmﬁezzgg has a plurality of apertures through 30
Ich water is taken up fromthe water 30 surrounding

fj he \émgng.ﬁowaoﬁEIGﬁ%d}, cut’eai_my} :lri@tv'ﬁdr vhatwasl A0 having
i scharged thro an tlet in uid co ni cggi.on )
R, e el B erept. omomee 15 S, | MeseWgs i
arechivodlintogke Psdl 10 QiakinSipREe chaibei 329 thitub in Adid @bmbdification
v‘?@s:el 0.t flr o;ﬁp V)ﬁ{ ch the treated wastewater is

oViE A EeRIPSLng h2Dn ey astepatey dban prgcepfits to e Primsey treatment
Sdéftlikp OflisBdmbMetione B8R 230 Owheld endldttaa 2fias ta&a}en{o%%al Ufhe

14 from the wastewater treatnent EI‘OCGSS IS renove

FVEHREHE heaspiocaeds vioathy sergpday trentment biaregetor (240n aitbere
t R fsoRinisthst b8ord | $t886: tand &ﬁ”ﬁ‘i‘ﬁ?‘ﬁi%ﬁtﬂﬁe‘%@?a#fo After

vehicle 220 is wused to transfer
t sexeral iynel sspenpiontheymicroprganisms| sehils-dyh oo sludget 295. T9ome of

' f [ LM | t
B2 bt By 31 8 bl gl o 20 o
nproesssingand dischargb fromdthe veseel 18 Whileatmee of the aludga275 is retained

a. r_ distribution,.facil.i 0)_via pjpe 1 rather
FRE el iRl biton 340 BP ool BBSort Pl @ialer, The
t hﬁstevmf elll:elnilﬁoce'fﬂlsetoghéz) sedomdarnt tréaﬁm&.lt Gnk3 600 iﬁﬂﬂi:tlllaza;fecérﬂary
that o ) an except at. t he_ vesse i S
|€@§P@& Em%we%m358%ﬂ?rm eaésore@p@ @Hmeqtﬁm% 270 where
f yiddighfe@td. StiR"tRated Mast¥PRerRARbERis@AERA FrolnhBe VRS 8 thikPime

and is discharged fromthe
via passage through the discharge chamber 340 and a pipeline that moves the treated

wastewater from the vessel 10 to a land-based facility140 where it can be disposed of

or distributed. The treated wastewater can also be discharged from the vessel 10 into
the water 30 surrounding the vessel 10 via the discharge port 40 shown in FIG. 1.
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10 vessel 10 by the sane neans as the systens of FIG
2. The treated wastewater is noved to a water
treatment and/or distribution facility 80. The
resultant sludge in this enbodinment is noved fromthe
vessel 10 a sludge di sposal /distribution facility 300

teB ) o FOMKEN ALV o hrods 50 e F foament taul 1o
dirkigyy Sesdtmsht whererib dx abjecied tth @hemllﬁale it lares cmmddl wighin the
Bnich Kea S22 VEARRE th bl ANSROLS Bt BoBN LG, i

lon Tor agricultura use
étherptither diseharged Ifromd the 328¢] Reiiter the wgtendwsurmufdify théAressal

30 o5 R Ptafebe MG SochEB St AR e B it g2t

Wt €land-based £ciityvBI0 vihetedt I:dﬁébe\d&is&aﬂ oﬂ-& didtEbudE.
i nt ak harrbe'rﬁléz&t hat is i. fJ UI ?\‘atl on 20

with rfeCU-Say 0 Rhaving secondary

@xreﬁtﬁﬁﬁtd SorhfonbhtS 1P ShdWAL. Y The Qﬁdsmfer h§§tairédd9§be@ﬁ subjected to
sedi nentati on tank 230 where undi ssol ved Solids are

PEGHIRATY 2t PTITRES {TEReRs 10 REROYSr 9tes cglids, sugpgrded solids and
SRAORALRhY dn" 18R FRIN anDine RAGLRMmeA A M R aGewater is recelved into

m croorganl sns absorb organl c matter and nutri ent
ftheoygssah Oxmwbm icharplyer 320 thep isdlp fluid eammguni¢ation w1th a first

;;%b%ﬁﬁé‘ §26’” ﬁ&épﬁ’ﬂw gwcééa'é 6 Biel bibreQdtbr dftﬁ) xghéfg Uéparate

Some O IS renove
anixisgtagd as:@mméevsqesjd@@vﬂhee@mtmtstofdhﬂmﬁmﬁs 2gCroprganisms

AP SRR S PR chl i) fod RS el .6, GiBHTe

tmattat amnutbenls exctemové&ifiorh dhe wastewater) by chitembtingaderobic and

wast.ewat.e wast ewat ds to e .

SRRHE ARGty & DEARRSLEEE PRARTER® shlo baregetor is

ttfaﬁﬁbl f&No. a firso midrbfitrationt Wkt m%ein@taero ﬂmﬁdﬂi lhélhd HRer.
na

nt, tank 270 where 30 .it.is
et e PR, 5o DBt HORER 5 JOHaickR e PR Filered
WeReRhatefis dollbdted inMEcentét Bibb ¥hSRALIsidieRb@ b 4 RppHi Sahd aft
chanber 340 and a .pi peline that noves the treat ed

vfaesiﬁ @ia¢wd mieroflivatien Yt 330, Weter enters ftherrgeqnd pigrofiltration 350

I Heb 18 DoVRRE Fredshire CRRbIRGhEVIRARES tPhass ﬁﬁough a plurality of
|str|bute The treated wastewater can al so

o) 5 aieten avembranes.t ereludingsfine patiowlates dqwmtw\ﬁtlemlcs@s in size.
5&95&&5@&@&@ tﬁ@?n%ﬁlb ahls it keh'elﬁ:e&hﬁﬁ%r it eaogoédf‘thégecond

ovvn I n t er nat
vm;toé‘nlmnen witn35er m;lstsddlsqhemed Heont rtlmwessqi ekt mianthe tdagekarge

%am{)eq'r %)mar get?eta{ﬁ% %‘E (l,a!n J%es ﬁs?ﬁdrge%t (Eo LRe water 30

em cals 'that are contal ne m cal Teed
Xﬁﬁour@ugethb lvessela bl exetoan bh a)sovteédm asiaﬂni—bstde tUQ site for further

treat nent Ihen ei ther discharged from
t eégﬂ’leé’g@a riﬁrﬁeﬁ%b?ﬂ’edlﬁ%ﬁ désg?ﬁagundi ng the vessel
5 10 Whilelthé sbosle qxebuiﬁbgmd cbﬁtmﬁt@haydpeciﬂéssmbwsgamhwﬁaer
340 an ine 1 t hat . ve it to a
caneaa ab i Rainf of G sbe GiBe v eition Y Hihen PLOREES OF o
direfefrbdsthiRsdimenRah@edti AGcdr@infiyGhe éone & tRdHnventioN sEdullEbe

vi ew of a vessel 10 having second %
determined not by the embodiments illistrated, but by the appended claims and their

legal equivalents.

‘What is claimed is:
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treatnent conponents is shown. The wastewater has

al ready been subjected to prelimnary and prinmary
treatments to renove | arge solids, suspended solids
and 10 greases either on | and or on another
wat er - borne vessel. Wastewater is received into the
vessell. W vassel fartreatii W St deEhode] thetvidgiel dopnpriSinf! Ui d
conmmuni %@ti on with a first pipeline 120. The

wast e t then proceeds to the bioreactor 240 where

separ aiwasteWater Gatdest s9RE@ disposed smb&%%k%ﬁﬁﬁgh , the

contents of the reactor (i.e., mcroorgani sns n
WHRS A dregtment sysigabgingish tregingiat loast 20 miltion liters per
NaHyTor @abtewAekICt ion (i.e., organic 15 matter and
nutrients are renoved fromthe wastewater) by
al t er rfl¥asistyatee indakiedn Svid communicatiopevithabis wastoldtenticngnent
sescent settling, wastewater fromthe reactor is
transferred to a first mcrofiltration unit 350 having
a 10 rmnondet foirembving pioaeskéd wastewateYisindh@tessel.i S
filtered as it passes through the 10 mcron cloth
nmedia. Filtered wastewater is collected in a center
t ube Bhelhe vesseliof chiim eowisleih theavastpRicy tr&dhaa SYstdn &mp2ies
f?ﬁg"ﬂﬁ a ﬁ%cn%qtd %’)p'crfofi tratjon unit_ 350. \ter enters.
tHETEEES, YOI ougpfsugpsaded splidg or greases in
pwastdwatee. pr essure enabl es the wastewater to pass
through a plurality of 0.1 m cron nenbranes,
excluding fine particulates down to 0.1 mcrons in

si ze. 3. VRe@ssEliofcRIRY, Wikra g wahﬁw%fﬂ?éaﬁﬁgg Isﬂ{st?e% ?ullﬁgaﬁses

directly fromthe top of the second mcr

uhiSEOnS8TY Ehqtment systea qonIgsiag bactariachrablecafseducing the aanouief
dérgahiemateer ntSh@ R SYastdthder, T S treated wastewater can
be di scharged into the water 30 surrounding the
vessel 10 or it can be noved to a | and-based 140 site
for fat r t . [.S€e_0SNDSi s .
i st o e oF et ke f B BT bl comprises
spdisinferiing tregimenbsystemmompeising 8 prais forik]lingesierosiianie.

not be construed as limtations on the scope of the

i nvention, but rather as exanples of 30 preferred

enbodiSrdit sesstlof elaim 1,Acttopsinlihe Glaytewhtbtrea6RRe sffent Efnprises
!ﬁ/uam' on shoul.d be determ ned _not by the enbodi nents
[

T Sneyal SyRiPm SOmPYRing 4/ Means £ Tenayinga Bteent pemprising

| igeden @€ plicspheiisFromWadtewaterCl ai med is: 16 1. A vessel

for treating wastewater offshore, the vessel

conprising: a hull; a wastewater treatment system

di spose dhaedsfld$ blal !, tviiftdiyy thdhwlabtbwat i fys%epc?cotmprises

vva?t ewat er. treat ment system being capable of” treatrng

ot leagidwp obthe fallowing systpig, apripsry trgetymenttsystemtforradising tie

Viaadu\6¥sBepeh i ' Ak w.th th

M e_vyatse ipet c;kgg?frgg r?? ghehddh th AR CALE 2 telimtenf: system
comprising bacteria capable of reducing the amount of organic matter contained in

wastewater; a disinfecting treatment system comprising a means for killing a
microorganism; and a nutrient removal system comprising a means for removing a

nutrient comprising nitrogen or phosphorous from wastewater.
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system and an outlet for renoving processed

wast ewater fromthe vessel. 2. The vessel of claim1,
wherein the wastewater treatnent system conprises a
primary treatnment systemfor reducing the anmount of
suspended solids or greases in wastewater. 3. The

vesse}. THe vedsall dFcthim WdkeRdin tHeRusiRatcLi@iiént byska] (Rriprises

syst emco r ses, a secondar_y treat nent syst em

ddeast these ﬁ’ggls lloFingsystamant prinay Sgueiengysten farelvaing die
; : L ned 4 |

%% cl giissr‘rl] 1, aé\?hsgfriei n%¥ he \/\%@?evvateg’r t?%ng?‘#etﬁgﬁggggemﬁ

empisingdacterip pahilgigeducing the amauntoefiorgapictesttercomtritiediimg

Gl  Bnieutny S RalbRleAHRRAEL e WOGIRRR" ©
oo gaissn; asd amittriénd remavelsystadn copptising £mags ifsiramgovng a

SR roPbiAR s bbrot R s SR Bl "or O 1.

wherein the wastewater treatnent system conprises at
| east t of the follow ng.systens: a prinmar }
{1 oatSreHe V§§f§1t°3 et e i Pt ater Restment Syt ot
§ PHinelS tREMBHEFHOR forteMRBlgeNEdnRdunt 6 seANAB6dslor BRAKEN!
§yst em conprising bacteria capabl e of reduci n% t he
FSUTRStelRich A §aP PAtEPnt SRR FoTRRTISING bactera iphlest 4
fHdsing M6 kinbeht bf GRS KSR ERVREleHhEH a distRabag f O
killing a mcroorganis and a nutrient renoval
oAERh SRR SIS HE R ﬂ?ﬁ@ﬁ%r kidlingraapistoopggnism; angdramuiient
PG S i S %&%&Hﬁ: %@é 7
7. T%leﬁ%/tgggglhﬁ%f cl a?drr'ﬁs ?J,?Q ereln tu%el?ﬁ?a ei\fl\g?%(%gnml
phasphareustfrosywastawatesnpri ses at | east three of the
foll ow ng systens: a primary treatnment systemfor
reduci ng the anpunt of suspended solids or greases in
wast evatlervessal afelaon d afuythércemprisng a sydge ercessmgpystan.ng
bacteri a capabl e of reducing the anount of organic
matter contained in wastewater; a disinfecting
t r eat e rTheyystlofchinm rwikkshgtha shdgs ywodesdingkdybteint@mprises a
mcr ?foéﬁgani.s%ang a &Ht rient renoval system
B PSHG v Ee WAL R 8% %oving a nutrient conmpri sing
ni trogen or phosphorous fromwastewater. 8. The vessel
of claim1, erej n the wastewater treatnment system
conpr Pl i Vesvadglmf Flatin 9 Yheghn Wevﬁﬁdgwmwws@@&e@pﬁ@es a
bikRerRsiidtedhesbl! ol GRRBBHoSAS bigtniOmatireases from
wast ewat er; a secondary treatnent system conpri sing
bacteria capable of reducing the anmount of organic
mat t ey, CARLRARH clalln YAFHPUR 1R SudSe ﬂb&sﬁﬁ{@ﬁeﬁ%m rises a
treatnment system conprising a nears for Kirlling
dHsinfestingsistenrpomprisinga meensiferrdlling a microorganism.

13. The vessel of claim 1, further comprising a power-generating means.

14. The vessel of claim 1, further comprising a propulsion system for moving

the vessel.

15. The vessel of claim 1, further comprising a chamber for mixing treated

wastewater or sludge with water from a body of water surrounding the vessel.
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renoval system conprising a neans for renoving a
nutrient conprising nitrogen or phosphorous from
wastewater. 9. The vessel of claim1l1, further
conprising a sludge processing system 10. The vessel
of claim9, wherein the sludge processing system
conprises a neans for renoving water from sludge. 11.
The ve363el of claim9, wherein the sludge processing
syst emO dhpsteeater freatment Reility simatedinadbodi afwateulocated
O6fEA BRIk 9 1200 BRI Sy RRIvhRF golﬁéionﬁyﬁeﬂﬁﬁé\%st&&at&'u%htmeﬁc

erein the sludge processing systemconprises a

agilifyr OETISEESy st em conprising a means for killing a
m cro ani | L ai m further
co nﬁ r f(éjlg ng a3‘;:%cs)toea‘\/\’/étreE g%%lelglgt% ?ﬁﬁon%te‘%\bn 5 % cfﬁa}’l SRR feag 20
cmilion liters per dayerf westawaters ihegomparenihein selecisy SbfiIthd goup

ks 15. The vessel. of cl ai , further
coithe dr ¥ pHERR Ryl bl 5P S Bring e ot of RRTSR or
sfolidger greasts inaastewhten nsecohdalty tredtmiis@dters BohSHENE Hastetik ©
V@aﬁgﬁ%bf %& c16. A wasteyater, treatnment facility
STPEAY QLreluemE the got ofaredic malier carfamed invasiewaer; 6m a
| disintfebtirpeictatinent systhteongRising ncafs By Rillfiigla hidfoorganism; and a
mz}t{i%ter retat ment . facility conprising: (a) a_.
VAt Vah SRR FERPTIRS R B RonfemAyng A pulkeet comprising
t witogdeinog phdsphdt o frotd wastbwdté:9n | iters per day of
wast ewat er, the conponent being selected fromthe
gr oup Pk on SR BORME Waptgyater froma thedend-bhagest wastefwater

r @MlectioR Gydtdie tdRB WaltewdtersaRtnefdiinsol | ds or greases in
wast e ter; a secondary tr eat nent SySt em conpri si ng

bact edfla  @&saB for moving frehted wastewaterdtont the fwastewatar C

Nidatrfdnt GRMHRINED | N wastewater; a disinfecting
treatnent system conprising a neans for killing a

ni cr odflyanpseansfatremovingshidgefrom dreowatewates tredtinent facility.
conprising a neans for renoving a nutrient conprising
ni trogen or phosphorous fromwastewater; (b) a neans

for ndVi Ahe wastteatatteatniendficiliteoflchittl 16 AsIRAiNER HRNAS BF

call.ection em,t he st ewat er _t r eat nent

FIBOFE ROl ol oot et G R Pl iR R Bt o1
f wastawtabee tregteiepiBdiRYy copisl Appelideaci | ity; and (d) a
nmeans for renoving sludge fromthe wastewater
treatment facility. 17. The wastewater treatnent

faci | i18y Taé wastéwRrRatnWREMENT JRBINTE Whetddh tlﬂe%’e r
wast.ewater fromthe | and-baséd wastewater collection
Stygwﬁewqt@' from the land-based wastewater collection system to the

wastewater treatment facility comprises a vessel.

19. The wastewater treatment facility of claim 16, wherein the means for
removing treated wastewater from the wastewater treatment facility comprises a
pipeline.

20. The wastewater treatment facility of claim 16, wherein the means for

removing treated wastewater from the wastewater treatment facility comprises a

vessel.
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wastewater treatnment facility conprises a pipeline.

18. The wastewater treatnent facility of claim 16,
wherein the nmeans for noving wastewater fromthe

| and- based wastewater collection systemto the
wastewater treatnment facility conprises a vessel. 19.
The St8) nr;rh% am]ﬁ ein
t he Vrr@ans@?}a%vv&t&%ta{ﬁéﬁf géf‘(fia\)\xmfaggeﬁﬁ/at er fromt £
waRvingdteated Wastew ateftont ﬂne wasteyaterdrepinienbcility qoimpeiksdsaa.

20, T st ewat rtr |ity of claim 16,
Wﬁ@ hfﬁnqva o?g’?tﬁﬁ}er{’engxl {1‘9%{“ eat ed wast ewat er
fromthe vvastevvater t r eat ment faC| ity conprises a
vesse 9 21. The wast r ea t f.agili of

Cl ai i GBI TSR ALY oy IR 2houher esaid
YRAHRPd REmbéreRichdifg ﬂaﬁttwseawatet gednment fadiieg idto the body of
conprises an outlet in I ui %écom‘runl cation with the

Hekey, thr mepahes comprising ARl herge@pet¥ePent facility
of claim 21, wherein the outI et conprises a nenber
ext endi n_&?mtom the wastewater treatnent facility into

t he bdtyThswasigyeter treafment fasHiseef %Wﬂlﬁt whesgin thegyasieyiater v
%Kﬁﬁ? fﬁﬁw t

?jg%tg] Ity ot? wﬂ% ésv\%%r%gll n the wast e\l\%fegrvmémmr

ts}uégnwﬂnwatma&cbmme;bOﬁmf\M@ﬁr conpri ses a chanber for

m xing the treated wastewater or sludge with water

fromthe body of water. 24. A wastewater treatnent

f ac i | 4. yAsWaStamtsdxdahmmt ﬁoﬂﬁyy siiatedinerboldy obiwatdr loestéds hor e

m a,.l an wa te I

éﬁ\g{’%‘ q?n?i JYasteWalel ¢ (ﬁfe{;t(fo% %npr,itﬁgwgs}fa’%a?%ptre 1@1%nt
|f&alstl comprisizgt wast ewat er treat nent conponent and a
secon r tr t ,conponent ch of ,the
corrpozaént sa%@eé"?% Bgea}hpgug??rﬂ@ng t {i‘gggcpn%o
'Wdlsieiw@fég ﬁ?ahﬁélﬁ ccﬁﬁ;ﬁonéﬂy ea@ﬁ of @8 tetiunerts b@!igﬂcabﬂﬂdﬂ gf treating at
sel ecte romthe gr onsi ri
tlpask2Qrpilio %’?B?ﬁd%?fo W&&Wﬁgﬂnﬂi gFFg??FF@afE?Eﬂ ded
BhdidigOF: Qﬁrﬁﬁﬁ?&edﬂﬁeﬂﬁ%t%r@éducﬁg SRGMOMEY of shpBafedent
syst em conprising bacteria capable of reducing the

asotidsar geseses iwastevatas: & sepondaryiieaiment ﬁYﬁemmm%bam&a
daaﬁh@é &%du@&g&ﬂe%%m gﬁmepemfain%a HowAstewRiiSa f or

INng a mcCroorgani sm an nutri ent renova
s;xsnﬁm(mptmegﬂ sysfer comprising amesng ﬁqs\kilhgg HMiKeqrEasim; and a
CRRG Sld oo Ol BORERPE UGS e ORIBRL IR,
Wﬁﬁb m@t pliosphorous from wastewater,

(b)  ameans for moving wastewater from the land-based wastewater
collection system to the wastewater treatment facility;

(¢  ameans for removing treated wastewater from the wastewater
treatment facility; and

(@  ameans for removing sludge from the wastewater treatment facility.

25. The wastewater treatment facility of claim 24, wherein the first and

second components differ in their manner of treating wastewater.
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coll ection systemto the wastewater treatnent
facility; (c) a nmeans for renoving treated wastewater
fromthe wastewater treatnent facility; and (d) a
means for renoving sludge fromthe wastewater
treatnment facility. 25. The wastewater treatnent

f aci | i26y Thé wadtewaterdrbatovdnefaeility dffetairh 24 Svheadifl theFR& @Rd

cQ nents djffer in ei.r nner of treating
v\s75é$l \ﬁé"f?qmﬁﬁrﬁpwﬁ?égmbg%é?é‘?’at Treatnent facility

of claim 24, wherein the first and second conponents
are s%gattrgt ed tbv¥ t he bodg of water. 27, The wastewater
t r eat rent 0f YATPWaSF tpptmant fagilitgot claip 2afurthes spmpasingp a

CoRglt for friMsfdnfig WAsed vt Froyohb BWRERpohER W il Sedohd St

conponent to the second conponent.” 28. A nethod of
tOBRPIS wast ewat er, the nethod conprising the steps
of transporting wastewater froma site on land to a
wastewater treatnment facility |ocated offshore in a
body @8. Wanethed efiieatipgwasivanatar, the method camprisivig|the sfepbef:ng

bl . | 1 L hpn b ili

o ol AR o b P e

flaested affphors by basbiafyaldretheassieuattereatmens fciliepdingngable
£rom t t '

érﬁxtegtﬂ%;sa? Ee%&%%lpfogggﬁm 5 raé}c{)gp Vy%genﬁvglﬁg"ll’l{f He' "

S
pri mar reatmen he anount of
sus peratithe wastewaler tosatment feitity, istbjvaiag ot SlcvaRr A RAS 0y

t r eat ment stem conpri Si n acteria capabl e of
SRR D R R SR ConStith ot B oAt WSRGE er
arediicirigtheahoung of suFhd) YoliSy/Srigpdib GRS AIE; Asd¥BRhasy f Or
illing a mcroorganism and a nutrient renoval system
E‘Bﬁ?ﬁ?‘?ﬂg Fiﬁbenhcwgﬁ’g‘g%“rteﬂar%a% fPreakingdowa greapismattes i ng
Niohf2GE@ in WhsteRFPIGE RSt RANASERNAL &Enpnglgf a HdGns for

met hod of claim 28, wherein the step of "subfecting the
vigHing ganigrporganismypad gmuirisatemeyal sysjan eomprisinglatmeeannfor he

e o P 2R R . O "

nmet hod of claim 29, further conprising renoving the

31 RO B ot BB AN A SR vl e Rt o

sthept ledst ofielsystém gesulmﬁnelnubrtf)@cﬁom«;]ﬁanpn& tpfodtu:) sél&?edSﬁctﬁﬁ ﬂﬁ{
r eNQV e.end product fr e wastewat er treatnen
f%g% ‘%@g%?‘%‘%ﬁf%?%%‘i)\ﬁ(%iq?w&éef&?‘?% ®m 28, wherein the

wastewater is transported fromthe site on land to

h . facili : el |
E: 0 (ra] n \2@ } ﬁéé@%n%@oé g)f ﬁ&gﬁﬁ furffer colmtp}fisi\lglg ?en%v?ﬂgptﬁe clcnrc]i%roduct

from the wastewater treatment facility.

31. The method of claim 30, further comprising the step of diluting the end

product prior to the step of removing the end product from the wastewater treatment
facility.

32. The method of claim 28, wherein the wastewater is transported from the
site on land to the wastewater treatment facility via a pipeline connecting the site on
land to the wastewater treatment facility.
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land to the wastewater treatnent facility. 21 33. The
met hod of claim 28, wherein the wastewater is
transported fromthe site on land to the wastewater
treatnment facility via a shuttle vessel. 34. The

nmet hod of claim 30, wherein the end product is

di schey o phdiioa otfl?ﬁlm 2.2 %eﬁfn tﬁ@%v%wwa%é is tHRSpdtRell gﬁ& 1Rf

cl ai m 30, wherein the end I's transporte

itpra Jand3g theTwastematen Sentment &Cdlma shyitlevesied a pi pel i ne
is used to transport the end product to |land. 37. The
met hod of claim 35, wherein a shuttle vessel is used

t o t r¥hsihemethddef clemu3( mhdrgot the end modiict i@ discharged into the

body of water.
35. The method of claim 30, wherein the end product is transported to land.

36. The method of claim 35, wherein a pipeline is used to transport the end
product to land.

37. The method of claim 35, wherein a shuttle vessel is used to transport the

end product to land.
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