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BETA- CARBOLI NES USEFUL FOR TREATI NG | NFLAMVATORY
DI SEASE FlI ELD OF THE | NVENTI ON [ 0001] This invention

WO edoatie®43 o bet a- car bol i ne conpounds, phar naceptT/T82005/014066
conposi tions thereof, and nmethods of using the
conposi tions for wASTHWATER 98CATVMENTONMPOoUNds ar e
particularly useful for treating inflammatory di sease
and cancer. BACKGROUND OF THE | NVENTI ON [ 0002] The

transcri ptd ' r of
t he Rel ptrdo e§%WCﬁa2‘§%Lg§%ﬁ%ﬁ%ﬁé%r odi mer
conp@he dprefenp Sippioatiqad Tldmu e riotify kB USS. provisional patent
constitutjvely present in the cytosol, and is
appligation, sarialnyhberi6d/ 564504 fHled éﬁn%?%,ﬁoeﬁe of the IKB
fam I'y of inhibitoggr Pakeree \eeRiTioN - WO 95/ 25533,
teaches that the ubiquitin-proteasone pathway plays an
essefihe ainvemion irelateheta efgeillitits, osysodmd\Fak®B methotts t fpr treating
bei ng responsi ble for the processing of plG to p50
“ﬁﬁ@”&ﬁé degradation of the inhibitor protein |kB-a.
Chen et al., Cell 84:8R3d”EREuNDEAcChes that prior to
degradation, |IKB- a undergoes selective
phosBhsidgitiatl,i comnagreigh ragnieultesl, cué sndBtriah dvadd ippge lyenerates a

mul tj subupit | KB ki nase,co ex K. 1kB-a,i
ot e o o ter e ot Pty b prsfopt bigfith hazards and
erfifduitichfal dofikerhs.(| MBckidiage it hifkicPhlidedd ehifioy? wdstRater
Kinase b_or IKK-b) . Once phosphoryl ated, IKBis
treaginget Edilitiss domingean wdttheln sawegel eojlestion isysiemy to HEoRBS raw
wQ&&&%@F‘&F@ m%;‘éfﬁ%%ﬂj%uérfo sl ocation of NF-kB into the
nuc V\% | I 'nds

eus, ere 0 specific DNA sequences in
t he Prarbhes snefing argetmage TSl thftatyid #5088 9996k dter and 1%
transcription. Inhibitors of |IKK can bl ock the )
2 BHYIEM 6F {argq pRiRctsf solids diswplyadssalidp.t ¢ilss weasomh s cagqnic matter.
narti eyl Sl B
6L LAEL oneBRA BBl MR R RIS LN Wiy o
oftpan ésmigd dmelifiary eguinadm,) prioant tehtngdnt,Nbeckiddri ciréti@ient, and
cyt oki nes, chempki nes, cel |l adhesion nol ecul es, and
adyppges) tFrotaend Rreliménagy prdipEmaty BRatRenameswn afgplids. Secondary
tréﬁ‘ﬁ'ﬂgﬁtt ‘?&hl}% s ARONvEd 51%5&1 Rlapkp f s B br PP, "Advanced
also are able to act, € ther 1n an autocrine or
(tertiang rtreatmérm steimoves motrfents kweh 8¢ indodgeh eadd-pk@&phorous.  Other

activation. ILn addition,. NF-k |lays a role in the
R R a5 e Sy SH L TR ERY MR ¢ her mor 6,

NF- kfhd gnd Pﬂﬁi‘il@trsQﬁ' Gk bt dra P RS vRlel Weatnitht QUstk GRe treated

can activate a |l arge nunber of genes which code, inter
watit¢vegterf and shudgenfThenmeatat yastgwakt isdypisalihdiagosed -off in a body of

| L- TNF DL-6. NF-kB.is. i h t I f
Wil (48 BT e e GRS the sl e pigant.
Sluadd feimﬁi&anmmaéaeatsahi Jraitib&ionf b e ksmetiés %%@é@é@for use

by cytoki nes, |leads to the phosp’horyl ation an
asdobdigeiuent proteol yti c degradation of |KB. This

protgol yti ¢ degradat i l.e to.the, activatipn o

R bt SRRl of BFF: SRS e iiEde e sspenat
opeRgioglfla warttvagdr theatreént pldnd cae hiveiiesiftble effects. For example,

proi nfl ammtory genes. [0004] Rinehart et al., US.
thpgumulegve disglprge abir¢ataBwpstewptsr inge an agjaeent badpof watsr can be

il . terial
aSRORRE RSt 85, BEAHEE e ARUATE Bl B oMbt wrome
oddi shichsrenddietha-1aal agdounding thgpipenngientvla uhéEBitsbleaschabitation
inhibitory activity for use in the treatnent of
OTiOGFYREHARt ory di sorders (e.g., rheunatoid arthritis),
osteoarthritis, asthma, cardiac infarct, Al zheinmer's
di sease, carci nomatous disorders (potentiation of
cytotoxic therapies) and atherosclerosis. [0006] It
woul d be beneficial to provide novel KK inhibitors
t hat possess good therapeutic properties, especially
for the treatnent of inflanmatory di seases and cancer.
DETAI LEP DESCRI PTI ON OF THE | NVENTI ON [ 0007] 1.
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hal o, -OR7, -CN, -SR8, -S(O2R8, -C(OR7, -C2R7,
-N(R7)2, -C(ONR7)2, - N(R7)C(O R7, -N(R7)CO2R8,

WO S0BMRTY 2, - NR7TSCRR7, -N(R7)C(O) N(R7)2, or aPCHD§1005/014066
heteroaryl, heterocyclyl, or carbocyclyl group that is

optional | y furt her substSYMMARY) d . 6aliphatic, -CF3,
2R8, O R7

hal o R8, - R7, .
N(RFS, m"’éi‘féﬁjIN(f e 10 M‘?%é% igp op¥sHe aNePé) ‘@%ﬁs for treating
waStoR MR Ir2thesdNRAREGd meh & S%Q\( NGO Bon Sﬁﬁgstgzatblstreatment
i ndependent |y sel ected from hydrogen or an optionally
isqepformed offshaiti phang exarmrle,tmﬂuw fmm a Mami senvageogystem can

b t.h
bbbt rRR R on et g Sy Bl st B e Poatment
chietieh By ghiported G geayiplﬁaﬁe) $o larl@l@ﬂi%ﬂ tRatel YorfBbRCES, on a

from hydrogen or an optionally substituted group
vesselemosed iy diody of wstaad ifer aneypr thereepbaegandary treatment,
C cl on, th
RFEFBE S vllod BBREHT Shlerre il Rri o Rl Ay BB it

difsd{aﬂg@]noﬁmolr@ BAtdtyrned ks lant Ube turbre p dgﬂdr (€. eTh& kashlting
or heterocyclyl rin each, R8 is independently an

slades emalg Yansfised; haag&jlaefi far disposeher Birthenpiecesing sThe sludge
e
g ARG kicBo PRt REpinE (02 AR A QoD BeflibFoh the
vesseldmfdrebymgyétumdctdnlaﬁe is i ndependent ly selected from
hydr en or. al i phatic; .each R10 is.i ndependently
ool eBreRISt s 36@865 s ims -Zpdmaqthogy of the fuyengion e?n P%eperated
ofBSHOW, laShefer OF dﬁ%acﬁsaéﬁ%bla{t&g%tﬁ%n%rftianﬁlh agteWater
which they are bound, form an optiona stltu eg
trmncnweratlo@s cin by evaided3- Bornestmmeemedogdl enviesremendal inpact of

PRI, S i, i ¢ o, o
dispRirea, oveﬁﬁ%aﬁ)@ﬁeatepﬁﬁh it Adhny - dEERETE locat%Ey@slog@lally where the
“C(O N(R7a) 2, -R(R7) O(O) Rra, - N( R7) COBRY
treaGa IR A 2L is fiptrixedeRhayatent o) s:o)rN(lmdmgzenmromnent before

dle%t | On%}%gﬁ%)?ls%&éﬁ%&etﬁg%&gﬁﬁﬁ sey% adaclsx}grle%e the efficiency of
the ardaaae| prbeeks ivéa encdakéi ﬁi?dra@llic bét@fﬁiﬂiheﬂm@ duedoknbLRIAG of the

chain; Vis -O, -NR7) -S- -S( O 2-
vesegl dy._a bedy of:@@ier a qz@;_aﬂy,sthﬁyteﬁe fshor@waatnwn@r dxsatnent
0) t t
B8 RIS kOBl ABRLREE SR IER 1 O o,

elimmatﬁs nmsmlit&s rfrRee tHel red kychaascfont a@dre B 6petr£tﬁjhel@ﬁespan of the
V\hereln ?t@?:ls sel ected fromthe group consistin

fshore( axst%{nw Agention 5on e exteded, thangh mradulas upgrading- a

prgé’égRg algagdo(eb%ﬂgdulnto ﬁo%ﬁ%@t ifp C%nglg ﬁaﬁgﬁd Bhsed! fadilities. In

additjoag i myblht}pyssomhuedi mn;hl sonwvaneyllrbasécmys&lmsdﬁaomlwtmmm use

. cycl ohex clo or thionorpholinyl ring that

infebiegiEy Mo bRl atontR o) 3. WG or-G (1) 0: 4
R6b andrdihily) R ﬁw@fft‘fbxﬂféaHﬂe% 9elsel (O oftRf BESLAE Aeift ) for

oxo groups_on a ring sulfur; each a i's I ndepen ent
treptihg ovasteWatemoffshorg| Whéreini the Yexbel, inCludkek taxyastmatalmumxment

YRR ol B BHIDEVG HeE 30 TGOS dHEs oo aEBHEvalss; o
wsBRRR iaRke D alddYcorBurligdtRR Wity ﬁfer\%sté%e&ﬁ ﬁfeﬁﬁnent system; and

i ntervening carbon(s) to forma 5- nbered rihg
anh gwiled gfor -removing h@péﬂS@htWV@édreﬁbmd tlfer vesstl, Jher wSsteWdter

trea%acﬁg s%stfxg(c%) %ﬂ&% TC%H %ﬁrgg(nﬁlazl@??m f)qr red\lﬁmg the amount of

su%eﬁ@éd@liﬁs jor GrdaSes-ff3th walBwARE, a sddomEay s stem 1nclud1ng
- N(R9) SG2( C1- 3 aliphatic), N( R9) - N( RQJy
5 aliphatic), -N(R9)CO heterocyclyl),
-N(R9) CO( heteroaryl), -N(R® CO(aryl), a 3-7 nenbered
het erocyclyl ring, or a 5-6 nmenbered heteroaryl,
wherei n each of the heteroaryl, aryl and heterocyclyl
noieties of Gis optionally substituted by 1-3 R10 ;
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Handbook of Chem stry and Physics, 75th Ed.

Addi tionally, general principles of organic chem stry
wae@sdedey i bed in "Organic Chem stry”, Thonas BoOr/D81005/014066

Uni versity Science Books, Sausalito: 1999, and
badsdatacdupablAdf asdvethgGhg amount@fengatic ylattebedntdided 1rEdastewater' a

m t M B. and March John W ey Sons,
dlﬁfmf%ﬁngo‘@qaﬁnp@oiﬁenm@clpé% a afP‘FﬁS‘ﬁa#’Fcl“ g as@%fr?fgzaévﬂns
n g eﬁ'lto(fﬁ'sg El ba!’rﬁ@éiﬁ?@r Rindvi aiﬁut@'eﬁ;c]igcludmg nitrogen
ocarb con‘p etely saturated or
oxcphxts@horonm drom wmtewatﬂm tBheoWasiewaieu traptiment Isyﬁtem/man hnclude a
are not aronmtic.. For.exanple, suitable al |€Ihat

sIgdes precessie sty ipelufing: &8 SrgAvS (B temayime Vrich gfgrn sludge, a

b&&éf&%@&h@& fmed %laldka/dmpoaiﬂge ey amcakr%ei/l at/QURS dRBfecting
hybrids thereof such as (cycloalkyl)a

systpe imhidﬁugwm)eaisdpr kidking azlymr@%ﬂgklylsl)lal kenyl The terns

21 bl serBlongaY aspoBiuiP Gl Shmpgnerh SREYE A fop iy frating

meRsE taY prob il oAd§ysRM Toss idodir@htheaiistsdll an@/bea@ Qﬁﬁﬂﬁﬁ for mixing
confai hi hg one to twel ve carbon atons. The terns

treaiedcwnsipwatgner stedgeymiyh watenSenr shastyeolovatersuprgpading the vessel.
| d
cﬁ;?ﬁ‘s aggt:l?gll %ﬁﬁ)ec[‘ Ctiqg i%vg)rR{og &éﬁ%sg ?bon a?g{e?nﬁ%h%el%t facﬂlty

situaied| iaal tody, oﬂiﬁ:ﬂér pkatee ofkh@s fpal b 19id-baskd getewater @bNection
i ncludes cyclic C3-GCi 2hydr ocar bons which are
systsip é"thénya%ea’ﬁwraﬁr@émém {RRiliEn cabifchide: dped Grasteiiater treatment

iR BRI ARG A 1 2 i Hicts BEE o) SRl Ewater; (o) 2

mehal fo nkonyg wamewatealﬂ(mh xhealahé-lbyd;edowasid:\kamycollmtlbm gystem to
o P s bR 7 LR mess
re[&%fg t}{%‘i’&i %gsrtéﬁ/atglegsﬁlocﬁé %hte%ép rethlenP AR ity P SYI%H outlet in
or s ur and 1 ncludes any oxidized formof hitrogen
flaidccosamhdnicatioanwdith te lmpdatcefrwatmed p‘ipﬂimep«br detldmcsssd); and (d) a
n|tr en e .ter nitro i ncl S o
P noatn i B i e SRE Moaliept ity Je-2a2 nipptine or
skﬁﬂ‘t?é %s?e | Thdwastt Waidr %@aﬁ{enpﬁa%{liti‘ bf Mlel{ﬁsse'ﬁtl%ﬁ fi‘ﬁlgﬁt d1§dBclude

havi ng 0-3 heteroatons sel ected Trom oxy fur or
atrleast bye meparzltte westemaitps rireatigent sompeagnty trhat 1ffer in thelr manner of

sl R TR Bk bSO bt by B boay of

whief (Bg., &S Safvelvessels ﬂéﬂhﬁg @MthéfllJody ofoRdtE0EYIoRnectd such that
carbocycllc as used herein neans an aliphatic ring

wesje Al m\ﬂq’fgﬁpmaééeatsborfedg ot ]@éﬁ apethdrs. The terns
car
IR s I I v

indhded teadtesh ofRlteasporfieg Svabtewmeﬁ gfﬁ)nt |aa§1tead51ﬁ Loyt ﬂoozn &lab&water
substituted. The terms "car boc:&/cl e", "carbocycly

treaimenfo EagHity " loced foéshar@cyvc Ri Bodya O vatere | 3nde thishi i}mﬁcﬁég the
t r t
8051 8t B el oPRRBETEL LB of syppeid
solidt foa lpyetsenfipint Wydtewattue racsebbiedaryp dieatadent syspan rihcloding bacteria
attachment is on the aliphatic rin Bl‘ld ed ring

capglle pfsbugpleng | RESaQigeRIatier ¢oqHaia térﬁlrﬁmfectmg
0 2 I r

treiBEROGK R ncludil R or éf}%ﬁé‘gﬁﬁf%lfngaﬁ% and/or o mtrient

repevhl sxjstean Imclgdmgrmmmys dr ramdmglalcyitﬂgint achdiogxyitrogen or

ipsphotits Fol vadtrwiiet odfe reshBisBuRid RtV Belhgd Hidge can be
reQﬁ)%d' lfronP t}fenﬁ'ﬁﬁé’\k/atell tr@ﬁﬂf@ﬁth Vahht}z 1O AR 1and t8ME GRS vater

2-anthracyl. The term"aryl™ also refers to rings
that are opti onaIIy substituted. The term"aryl" may
be used interchangeably with the term"aryl ring".
"Aryl" also includes fused polycyclic aromatic ring
systens in which an aromatic ring is fused to one or
nore ri ngs. Exanpl es |ncI ude 1- napht hyI 2-napht hyl ,

~ T Y - - o LT L

C

(o)
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"heteroaryl ring" or the term"heteroaromatic". [0019]
An aryl (including aral kyl, aral koxy, aryl oxyal kyl and
wo b@sholdeed or heteroaryl (including heteroaral RgT/UsS2005/014066
het eroaryl al koxy and the |ike) group may contain one
treatnent facdiipsern disemrged il Gesbasiyhefi wiatse dn diteethtter case, the end
npl e f S|tablesbst|tuets on the un aturated
PROSR R e HPEH PEior it Gischapes 18 oS e LpdFi g the gpvironment,
het em?ersﬁldfﬂérwgsfeokf&i&%g%ﬁela{et:h&nbaﬂcﬂeﬁﬁ§ Wed l‘ﬂgﬁéglg I'}bave Rhe same
" 2- i oxy,
nmamngcas @dmr(l}s uuntierats)oddgyl anyf)g thmllwlskllehn) the art to which this
subst i t%t ed Ph, - Q(Ph), substituted -Q(Ph), -CH2(Ph),
InyeBa9n {198 - cHp(Ph), - CH2CH2(Ph), substi t ut ed
- CH2ZGHBOUEN meth¥d, arrdChhaterial Bhilar- @1890 to those described
-NRC( O N(R) 2, -NROCO2R0O, - NRONROC(O
h@mm(n@)uﬁﬁd@nzthe pmpﬁgm of tig Q))e@gr(g)lmntlon suitable methods

iy doonng By AEp s AR Yiictpageongingts and
ofher N@&%&R@men‘t@ﬁcc?%%ﬁ) %ﬁ&%pdﬂcﬁlﬂ(a% Ng?%%)renc\%lé rﬂcle?n;} elgggt In
thra Gage p% g&;ﬁééhﬁ PSﬁS@éIS@é‘flﬁﬁﬂtmo i defipitigns will control. In
BT A g WA G W o o

inftdoldpd tebdkmitingt ed Ph, - 0(Ph), substltut ed -Q Ph),
-CH2(Ph), or substltu ed -CH2 Phhﬁ or .two_independent
THaN:

occurrences BRIR' D} DRAWEYES nt er veni ng
at ongfy .1 dlg grsf&eqnev? B h Qddr tafpitae E}bsEéHi ?f‘ﬁ% ‘iddenfBALer €d

saturated, partially unsaturated, y unsat urat ed
nmonoEI |2 is agidebiiew of a evatdr tigatnzont m;g;t@n 4f thetievenaibn.rs

i nde ent | sel ected f omntro e or )
Lor T B hipbrsbecii viw of € Waldr BhREIenL I oL e Skention.
ot heith 9 §LbAlEh icRIRES! effthémhﬁ&yent s on the

al i phatic group or the phenyl ring of R generally
i ncl B& 4dnis acjdeatitoy lodpotber wissel kijthamivention.

am nocar bonyl , hal nocar bonyl ,
di al kyl am nocar bon%@ﬁh‘ﬁﬁm yl oxy,
di al fid @f’ésélﬁqﬁ{féi@l'@)}ﬂp}ﬁﬁdeﬁbﬁm&‘x‘e fa&hl‘iﬁé@; @hs) and methods for

car boxy, al koxEﬁar bonyl , al gﬁ/ﬂzcar bonyl , hydr oxy
trepiingavastswateror i hiebbksriiew) dB2eystoms and preshads cgfrtbg pogntion

gn ar nat i c er oc taln Qne
infly P8 B 41 oPEhG A e, PmERY £ "R, R qmovine
w@itexsatblt fbhe a Sk baded %it%sto Otﬁe ofRh6Rt Whsdweater aefrgrendiacdity, a
al i phatic group or of a non-aromatic heterocyclic ring

mgdtse FOF] TOpGViY Ggated nwadewater &ignp Rl offseret wastewater treatment

RS e et BORRliAl R 500 R SEGRIY Rl Widment

fasiiNrIC( O R*, —NNHCOZ(aI kyl), =NNHSQ2(al kyl), or =NR*,
where each R* is independen sel ect ed from hydrqge
an uhRS BRYENEON SECaMPATsET 20 @#%lgbe a%asfgwgltpas@rw@?@d Bttty for
h f ent
tr%iti%nghgﬁtgwgt?g %g%@%ﬁigg@mﬁn (S)l’%é’l I1 s n’ghé) Rudsivater that is
tralispbited Fomnland aaithe OESMBWa,stdmalltmgmaimaitk&bﬂlty can come from
al kyl am nocgar bgnyl , di al k) car bon
SelPie) bGP o CaF UG BB HIRYT AR amEBh edity, o agrioulturl
so%h{%@ XXn o sﬁér@ wéﬁm?er tﬁé’éﬁt@éﬁf ¥aci By ksPHE ﬁ{vl%ﬁf'é(ﬂ maP/ be equipped
yl car ony ydroxy, hal oal koxy, or hal oal
to[tﬁiafzwpstejmhtes fomt dnyrofitbese sburces) and niay dis| desigubd or altmeni to treat
e nltrﬁ@en oft a non-aromatic heterocyclic ring
PUEAIR, . N(R+) 2, -C(O) R+, - CORRM,
C(O)C(O) R+, -C(O CH2C(O) R+, -SO2R+, -S2N(R+) 2,
-C(=S)N(R+) 2, -C(=NH)-N(R+)2, and - NR+SO2R+; wherein
each R+ is independently selected from hydrogen, an
al i phatic group, a substituted aliphatic group, phenyl
(Ph), substituted Ph, -0(Ph), substituted -Q(Ph),
CH2(Ph), substituted CH2(Ph), or an unsubstituted
heteroaryl or heterocycllc r|ng ~or two I ndependent
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[0025] The term "al kyl i dene chai n" or "al kyl ene chain"
refers to an optionally substituted, straight or
whe@sabpad car bon chain that may be fully sat ure€EUSIN5/014066
have one or nore units of unsaturation. The optiona
subsin theeerhisodimenta showadniBI6S. dbhuhe fofifshan vadstgwdri teeatment

roup 0026] A copbi natl 0 f substituents or
ESHRY 4% Pﬁé&m Jﬁéfﬁtﬁpﬂb vdes; Waskqyvater dreapent feppgRents 20a,

t
Zﬂﬁﬂeﬁ%ﬁ%ﬁﬁﬁfﬁﬁﬁé‘ﬂﬂﬂﬁ&&ﬁ i) R FL SRR 10. 1n
both EiliScH arde2 cwestewabr Sbrue tladebassd sewagubolteation aydtgm 60 is

| t wh kept at t f .40C I
Atk 1 S BeRted bt TR PRe o preligg WP eaiat drogfment
cBhpifent HGUT TRE {e)éuﬁﬁft‘%teh’ﬁé@ WRRN aldr Q8 thantPns Riredl $38fe Rossel 10

week. [0027] Unless otherw se stated, structures
videppipelnt h). eThe aswastewhtso isrthentfurtieri dirsictedgo a?i/astewater treatment

o FRTBLTER, 42) Bo Sl bS] St R

enb&iflefts Showh MOFEGS t1es apchedtbwabr ﬂr@éﬁﬁ@ﬁtﬁ)réé%sy\ﬁlehds%dge 275
enantioneric and diastereonmeric m xtures of thepresent

ansoiierserhwastay atenpg mdqpnoﬁ@ctgcaﬂaeseocfndt Predudiy eqn b@rﬁtumed to land

e GBS SRS b B SRR R AP yyer 3
sum)lmhﬂthIGE’SEE ne. eR@fermli@thFIGTtlr ¢hd B@itaPweatwiteeRIdishaged into
tons. For compounds haV|n%Pthe pr.esent

the hog¥ o r‘@éere%&@rtsi b sfude 7P dprefuemedip lgid using arteg bpat drawn
bBEOH Oy tﬁggﬁl%%%{éi%%%'ﬁlt}@”h aff 3 ﬁ?e%&@%%?tm&treated

a~car’bon enrlche car on ar
washewaem:rerﬁﬁmbmcslanmleml on. [0028] 3 Descri ption of

npounds: [ 0029 In o |nent of the
f or m% ‘St Fhpyariawatertrgiment sfag tléc‘t ther fyfrtion can be any
;J%Xfah@ Y (a?Ear?bé’lG’chﬂgH Ghd sireRg JflﬁaJod:y%ff%\'rQ?& dangl%ffé Pable

R6a groups. In this enbodl nent erre
ofimubnget feat-uerwaltawdterdreatmént mvmpnnchtnyﬂl nurhby, ofsshdmfacﬂmes

bel ow by .t he co ounds of. for I1-A an "
acp EBENE A 19§ S L950S) SO B0 A G SR IIGIGE 1), @ barge, a
seHE& bﬂM'teréHnnE’é/tédl Eﬂlﬂé MOI{&%’E@] 01P d ﬁ&ﬁfr@%éﬁferﬁ%cﬁ&d to the floor
selected fromhalo or a 6 al i phati'c, such chl oro

Ofothen’eodw lof witern FBwhi ‘sesafds ah#pibat seif-propelieds uxoh—sakf propelled,

Fhe0y on s8R oPeRrBtE, P st brtb eyl B s dnfingan i
coaﬁgﬁﬁea tmtfdaﬂg@my lkhahhi db@ut e R0 (B.g! Igré?atabtﬁmz 5 million, 3
Particular Ring A noieties are 2-net yridinyl

mihep, 42 mitliop 16 rpl}hmm 1§i myliony 20 méhq@eéﬁ mﬂ em Rhaillion, 100
f |
mﬁfr?cgﬁ) gidqu?hllgénn 3|%b rHﬁlll?on 40§: rx\ﬁ:ﬂ? n, 5@ ?ﬁu(i)l%olnc g{}%@@ é‘{l}lﬁ)& qr 6Pore)

htlaﬂﬁiéflvxrabiebzlaterpérddyan anal ogous corrpounds that have an
unsubstituted Ri ng gJoyrl di ne, such as those described

'n_ tA OHF HamBIf (i QESHare et ar tpatmpntTiagility it 4t siegle- or
doméqgtﬁgﬁegﬁ tl-lla[t 99&3 %] arhe‘gg @%&?H‘gcgriﬁg? ﬁ\@&gﬁ;ert]{g?en about 10,000
to BlOGfO@Or E@O(Rlatgi’ 5)@;0@0 a5¢009nald| 80gHad) psog UQD,088; dryabong 2510,000

A Q0. P TbF St hary. bepsndros e Igﬁ{r{i‘slgﬂs&?séélou 2 given
syﬁsfax?(ggé QHQVOIF&Q %@Mgeagﬁffgﬁ ’Ec%i%ﬁg’a}t% ﬁ&ﬁ%ﬂb@ 6F Hﬁil%) but should be

suﬁ«:iwmltesmmﬁtasutheab [nemainkdoeft moeingsto kedputtie v@ﬂsell afibatpayd/or
roups.such as, net hoxy,. ethgxy, proRexy.an . . .
gt 505 RECHERSR To0SSY Of Festrstiiorn SHbOaT Heieseingien
futhdrSnSIRIS GO fhfupdd dsitedBTRS! HdvRRAnAF AR bPlicatiBl number
having 0-2 ring heteroatons selected from nitrogen,
oxygen and sul fur. These are designated generally as
conpounds of fornula II1l. Bxanples of non-aronmatic
Ri ng A groups include a norpholinyl, piperidinyl,
pi perazinyl, pyrrolidinyl, pyranyl, tetrahydrofuranyl,
cyclohexyl cyclopentyl and a thlonnrphollnyl r|ng

-~ . 1 - oy s o o s
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descri bed above. [0043] Wien Ring A is a norpholinyl
ring, it has been found that conpounds having the "S"
W@ r@saaobem stry at position 3 of the norphol i PET/DE2995/014066
are preferred, as shown bel ow by conmpounds of fornula
60/S5p4,p21,-e4g., 018 el mbrefnoikecarel/or vibrafiod redudtiéi de\mes RateV\Storage

tagleh B Bi% e tov Bl BRI 157 PEOTdp JEay S futrp dhe vessel,
pbWér QubRS o4 ? \U&%‘i%g%&doﬂﬁﬂfeaﬁﬁ%ﬂscoﬁhé‘ FedeC PRIPRANR dev1ces

of fornmula IT11. One enbodi ment of thé fornu
faranpdug dee vesselties: halycafnpaen dediol couirohdystems-for g«:ntrolhng the

[ 11-A. wh R1 hy.d thyl
ofgHHis e OSBRI Ry LS oYt Ber FIRL o g dreated
wﬁﬁl:@ateﬁ'dfé&hé{rge Osfa/st@ﬁﬁ aﬁtﬁhﬂe@ Wﬁﬁ@ﬁ&ﬂrﬁ&fa&ﬁ%ﬁ hifd a power
substi tuted by R6b is C -3 aliphatic; ‘Wi's

sou@e) onbpard ) vessaly( RVC( R 9XR12) -, or

R B B R A AR S

tred‘d(n@ﬁl) %3nem§\|(d3ﬁ) Eﬁ(ﬁbpcﬁedﬂ dboRat fhe) main deck of the offshore
et erocycl yl N(R9) CO( het er oaryl ),

Wamm)%daef&mny acilify, 0 Fok el QRS QIR 108 thisrWasteyyater treatment
I h

SHEAEY G et botfactierfibied SPORREHTEAFHRBMGA 0 one

aﬁuﬂneitan& somflediol the apin devkl [Ty addition,| t lldaetda ﬁm’u&n 4f biDor Rére of
is hydrogen or C 6 ali atrc RS is: a) hydrogen; b)

the Wasfsian dfeploet serpenas grpag i fh@dnrlrléiﬁrlspmh? offshore
Al t cl r y. :

WAThERER tam I REREY, the Bo O] FORYoFvihe, Bhaha®r Feafinent

cdna;bom,en’es@ﬂﬁ alse Gkl dispS&El, botlbak)vaRad beE(théinam @@%Ri’f the offshore

-N(R7)2, -C(ON.R7)2, - NR7 O R7, -N(R7)CO2RS8,
wa%éﬂﬁ%ﬁﬁ@%gnﬁ%gbé NE R7§g((o§N( R7)2( o)r an aryl,
het etpaioyfshord eazfsrerexal HlatmBht ERIINPYE! ﬁrhher RiRidk fh@tleée one

optionally further substituted by Cujaliphatic,
(era,l b 2, 30R7, 100K morSR8asteva{te) inR&e poﬂ(aﬁ)iR‘Vleast@mRé’g 1,2,3,4,

oK prerseatidRy St Al oty R posjisorg R pppr dispersion

a@ﬁpwmﬁt&emeae{x«aﬁé@aef roraisotdrRde Roftl R cTRhbRNakdéwater
substltuted Cl-4 aliphatic, or two R7 on the sane

treatmerifaeilibt om are taken together with the nitrogen to
for ion S ere het ero
or ﬁ:?g]er%gs?}c? %Ar%er%avgeyc%t%ﬁg fagﬁrt% dePerdde kafs at Iaeaélt one

wagbwatbietledunen doyihoas@sucli agwasipivhien &bdttﬁieﬁﬂ&ﬁﬁpdﬂéh@ @0a, 20b,
zq%rg@f selected fromC -4 aliphatic, aryl, heteroaryl,

24 ehoyym mcﬁIG§aﬂﬁocW@rtywatebrreqtmnWmem suikahie for use
t
AR 080 b BB ARSI M KA O, B 3 Qe

treatmbgt @ocyks leyy., mmngmgmhrﬁlﬁonemmrndﬁpﬁﬂdﬁmhb@s stch as sohds
tic; each R8a is

ptionally substitut g -4 _al iph
oifsp HBE e PEFADIS MAHCTy srlﬁf issplvgd selistrirem e vigrigtipies e Compegents
I
uskl O ﬁéd%a?&%d'yﬁ{ﬁﬁ&‘g | SQ{}e}‘é{é?erRez{rg rRal %&\i’gef;ngfl{%%fﬁ. YKee, e.g.,

or carbocyc ogen; each
Wiastdwpten Tesatthgnt Pednec Péahnineo Mesign., andfderatioly, Bédonddidition, Syed

T G Ted &‘%r oH DReigh o Mismicipal Veasiehiet “Treatment

PlQr&E' (A& Man%ﬂlbﬁd Rup&is riiélehﬁ %acl?ibé)}/ gfltﬂ %dltlon American
rrerrber ed aryl eter oary , er ocycC ,

Sm;mtjo of (ﬁ@vlyEnglncﬁg$, 1628 h TRase coni memahe ht Iuyedsml thc wesdel-based

syfstré%ng aﬁggqe'th@%t}g 1nve{¥1ﬂi7 g&jlf%N ﬂlg&f(s %?r%(rﬁeiﬁg t120|$1§ '

-N(R7) C(O) R7a, -N(R7)CQ2R7a, -S2N(R7a)2,

-N(R7) SO2R7a, -N(R7)C(O N(R7a)2 or an optionally

substituted group selected from Cl-6aliphatic, aryl,

heteroaryl, heterocyclyl oré carbocyclyl; T is a

strai ght or branched C al kyl ene chain; Vis -0-,
-N(R7)-, -S, -8(O-, -§5(O2-, -((O-, or -CXR-;

andR12 i s hydrogen CI 6 aI | phatl C, substltut ed or

L T 1 L T Y 1 L T Y 1
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nitrogen atomare taken together with the nitrogen to

forma 5-6 nenbered heteroaryl or heterocyclyl ring;
wWe@2wh/160843 s i ndependently selected from G 4 aPCPpOsion®914066

RO is hydrogen; each R10 is independently sel ected

f r omimsame BhbodileRislof the inveltidr] the mdahidil tomponents making up

l g%%ﬁg%gent% ?el ect ed fsgls %ﬁgrglah%?%t fﬁg g]nalggi)eoyrgﬁore vessels.

yﬁ%g hoin@?)sr%)meN(Q%%éc\l:gﬂg\?\ll(ah%)%&%@aﬁgﬁpalug the complete

WIastawathe(ﬂrealmenalsy;tbmnaedheatﬁ:d alyoard on@ Qr mN(d?@ffshore Svastewater

e e il G e lo Sl & iy 30ts Mgt Aciifiesg See
%n@lﬁwémbmn@ﬂ@%hbwtlﬁm@s LB SHed htp%lﬁﬂmgl?n%éé eﬂt%ﬁﬁxbnent

ot her enbodi nent relates to conpounds formul a
20Q1sonlgd 13- 111-A where: Rl is hydrogen, nethyl,

fl Lo ' d . .
L Ko Sarthiod B MWisi s ealhol ForsiShch®, SHESAPEE iludedelp the
mvSntfﬁht holudeyVd %rclﬁunarch&iﬁ nent) Eaa rﬂzztdfr%ﬂ@h( Bdmponent, a
: i's

se_cm(lct@;y ge%ﬁ }r:qg;npo ?qgi)cfg;(a(l)}regt@em RPRD Y@ Blvanced treatment

L T T A —

whstewatkr is sbcgieﬁﬁaidaytré@tdad mithglorder ofthb feregeing disie d
t he heteroaryl and

het ef oar rei.n each of

het e %‘3%?‘91; ‘ﬁ%ﬁe@t PfggledFV@thga I%ﬁtW%fFF‘é{Y 3t5r EeAbREt ignshat are
p&¥orthed oﬁjapbodﬂf Wit YA ﬁggfl‘[f&{ne@ orfa Qn?féh@fféh?)re BRility having

a) hydrogen; an option y substituted group
ths@be(ﬂiled'aﬁcwaueartl;ehtrndnemempama}ﬂts rdypired do yactgthplishr the aforesaid

st 18 e SR ALY P B SIep e Haggttommed on a
d?((@)w?d?& ar¢ ﬁ&r@rﬁ%d on@FdR two RO fac1f;{1@ éﬂ(tﬁﬁl\%ﬂg at least one
N(R7) C(O) R7, -N(R7)COQ2R8, - SC2N(R7) 2,
dlffp(envyv@}(t@/at(:mya;tmen‘rrcompoamgtl Foh exzenpia;q/ﬁrst vessel can 1nclude the
B e 5 AR ol et o
con€dRT the dohpon&iis lforp%ﬁrfahﬁﬁ% ﬁnaﬂr@ltﬁ?ent amdvan&!(ﬁ@agnent. In
-C(O N R7) 2 -N(R7) C(O) R7,” - N(R7) CO2R8, - SO2N( R7) 2,
the pteseRRIDle, HERTISEIEIM(tRRje: oncthe Hirs7vessel ba drensplogted to
R ELHER Sk BMMANIEOIHRaBlenf OPLT 000 [y BUDSL 1t o

On the sanme nitrogen atom

are Tlﬁqﬁehﬁm@ej’ tredtmsht &?brﬁ]hﬁaeﬁli dfr0Qestew fleff @EAMant system of the
optionally substituted 3-6 nenbered heteroaryl

mﬁ@’c“é’i“d@}‘c%&?? the foym ef @Ry F@F&lcpssuitﬁldé den dereYips é@ngecqbwts or

it S i s

Ain@txmmplay@ﬂ ¥ Ispitable cgstncipe [pyétreatmentvio RF@iesroft drates diBscreens
th the nitrogen to

n| t atom are taken.tggether
fh r}bwaé‘i%{mey SUEANR i ﬁﬁwﬂ err@ﬁss%war Prspesy 9Equgh the
%S/E@Eﬁfso%écia)‘ée Bb_fégtshﬁ?:&tﬂt}légg?fesﬁh?ﬁte %ﬁ@eﬁl‘él égﬂ?lger of the

optl onal 1y substi tuted eac
watstﬂimmﬂrfﬂmst th;,ough fmmqssxbbl ﬂlythemdmdzassmg eth gpmﬁmeﬂeimgadent
fro hati c, hetero het ey oc
a gl oF seerbiac i ta dBHov U e g dhan dbout 5,4, 3, 2,
1, 'G‘S’ GQIGOQGE‘M yv%{e@ﬁie@%rﬁéé@&doﬂﬂo%%{ﬁé JpretrdaniRest corPfonent can
1, or two occurrences of t aken t ogether
fuvthftrfbetSthelﬁdﬁQBl)lmwtvﬁatmwtt hey are bound, form an

opt| nal tedrm cI|c or . bicycli
o Ty (ERlment ke BT oF & Wbt e gystem can take

th€ &‘61191@ @Y Cdny! déviideg sulﬁaﬂf&fdﬁlre&olvﬁlgl BEERLRAANIJIMs B! 1 d‘sdfrom

from-CF3, halo, -OR 7a, -CN, -SR8a, -S(O2R8 , -

7a, -CRR7 , -N(R7a)2, -C(ON(R7a)2, -N(R7)C(O R7a,

-N(R7) CO2R7a, - SO2N(R7a)2, 7

-N(R7) SO2R7a, - N(R7) C(O N(R7a) 2 or an optionally

substituted group selected from Ctraliphatic, aryl,

het eroaryl, heterocyclyl or carbocyclyl; T is a

m
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ring; each R8 is independently selected fromQ 4
aliphatic; R9 is hydrogen; each R o is independently

waetsaexds from oxo, RL 1, T-R11, or V-T-Rl1l; eBChURDDS/014066
i s independently selected fromC -6 aliphatic, halo,

waSE@pRN( A7) XampliRsS a suitdble BRige is aSednkRBtion@®) KNtem. In this
- R :N(R7)2, -CLONR7),2, . -N(R7)C(O R7, . .

R Tl ok B S ERL U i f

shtieeh & aldw pattiyd BNStEh8 e Dotiotn aRd ereadsRidd othermaterials
-S(O-, -S(O2-, -C(O-, or -CX2-; and R12 is

whijich dageity less thengh4t i aitater to Ploatrtpithe top. Hdwzsylids 4r0 @] drawn off

T T RIS R

titetbp NEd callams nfighit Ai5d)bed dskd th tthQQf”I@élss g‘ﬁ‘iﬂ}lﬁfel feRedidERtbcess.

-A-a:

relates to conpounds of formula -A-a or a
Thatertad sigstewater yerasnimgtin thedtarlaistthemeamayed. Wastewvater pipcessed

iS. - - - - . is -NR 4
clgSugt Loy fSpleCRbiccof e B2 R o G spree ey Vrrdinefly
opt i Thékésondatysitdatiégctompohertt FReDwastEkateiStrbataieAOSRtem of the
C -3 aliphatic, amno, cyano, (C-3 alkyl)i -2

hal o,
irg/%ltﬁ)m} oa “takey theofgrm o any gwi<|g31 g@l,tzgale @Unigroprg.ap'@m-mediated
AL e e SRS DI ot

nliabo@hkismy ,thair mEiabdlizeathe adriatic niter Inbydsidgble, edadodment for
C.-6.aliphatic, C -6 haloalkyl, C -6 al koxy, hydroxy,

fogifthiine LJaPoCsS, ©-Boong OEPRYP PPhtainess il 2 Jifer ghd aeralor (e.g,

SENARGEE BAEY ReaicRd,| RARL-er yStentd) ), ROLLRRR! Y.
substituted grec?up s’e{91 @%e rofbs&sorgygtreﬁ’, lﬁg’t ;R?’gié%%im The

adibtiar of yld ylicroorganiamis doythe Wastasvatdy) can iiclude dixedhfilin eystems,

r oup that is, optionall substitutedA?ly:haI 0, -f(]?7,
SUSPS: edg SY&{egfsp pgd/or @%’sygtgﬁlw’ ! RR‘%?}?I?, of a secondary

e en Ay TRy T o

(Raskérdclig) vhis systeoninobidye b plicngfittvationhvait preduspd by 1LLy Corp.
éu trhe ubstituted by Cl-6aliphatic, -CF3, halo,
(-cé]?i“, =5‘@§; -SR8, -S(O2R8, -C(OR7, -CO2R7, -N(R7)2,
- C( OnNeBdndary trlélﬂtﬁ%h%;@eﬁ?s; the%ﬁ?a&%ﬁ?ﬁns proWeN($%0 #hd number
[

-NR7SO2R7, -N(R7)C(ON(R7)2; Ring S substituted by
agthgy Rgierh erganicreiftar and myisisaisdeomithe wastewated Aftonseyeral hours

| . 6<abi [ : i.s i ndependent |.

s B2 2R s o O e IS RS Gk s e gt as
slhdye. RBomie dfhdiss sliligd)iid fepgraied afod Misposalt atksracdseie! Bed some is

wi.th the nitrogen to forman optiopally substituted
retpigedyd i Bee $YFHENE raSar §9ed0r MREORYEGBIII y oy [NipLestRg hadrlitional
whetewaidependent |y sel ected from hydrogen or an

optionally substituted group selected fromGC

al i pOatd wastewytkr hisedreiecgony ltreathsdne 0 tecdeydndady treatment tank, it

cay bocyclyl, or two R7a.. t he ,sane nitrogen atom are
ciaRe it B@éttﬁeﬁ‘ R asT torfedlgfg@%é’éar?ef-o Inosome sbodimens of the
: [ = L
ingUAREh) WALERE PUTFIRE LT SrBRN Y Wathaflic AR itk he system
(eubsturnadt tedh€iendiraimguitpon wtaivaicin tR8aysteamiforl editiokead ttleytment

an opti.ognally substitufed group selected from-4
S“ﬁFPﬁﬁB@&E"F‘m& o1 2 V@F‘é‘?‘f)‘ﬁ@ﬁ,mhgt erocyclyl, or
car bpiey Gindl ireSi@fht F&%Iﬂg%naﬁd@pan%a&weﬁ %ﬂeﬁﬁﬁﬁ?@ Jygtgm Rf the

C -3 aliphatic; each O is independently sel ec

infermdionoga) talRl the -formR1df anyrdeviceToRldgentosuitabde for disinfecting

occurrences of 0 aken toge with . the aton(s
wRESHAIfC R P DU P TTHo FEiRAfsy roatent fnay be
diﬁﬁﬁ%ieﬂhﬁﬁl?(ihm?ﬂ@ @Y lttaoiddét iRhdiNGo. CWhed ciBHRE [safde@foVdisinfect

het eroaryl, heterocyclyl, or carbocyclyl ring; each

R11 is independently selected from-CF3, halo, -O0OR 7a,

-CN, -SR8a, -S(0O) 2R8a, -C(® R7a, -CX2R7a, -N(R7a)?2,

-C(ON(R7a)2, -N(R7)C(O R7a, -N(R7)C®2R7a,

-S2N(R7a) 2, -N(R7) SO2R7a, -N(R7)C(O N(R7a)2 or an

optionally substituted group selected from

o, o o, o - o
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nitrogen atomare taken together with the nitrogen to
forma 5-6 nenbered heteroaryl or heterocyclyl ring;
wWe@2wh/160843 s i ndependent |y selected from G - al PEITES1003/014066
each RO is independently selected froma C1-3
ted ivpteat final eeatineitlan also ridelpén dienbdditiselofct ehllofinemButralizing
1,. T- 1, or V-T-R11; each Rl1l is_ | ndependently
cRghigetodhe ﬁ%@aﬁe‘gﬁ%ﬁ%@sﬁ ,leVﬁi-lﬂ of chlogs In tienreatagrasastewater
apfdbftate neghivd BfvirontldaBl erfedl B kife bodéINGRE Znto whi
C?’ﬁg’m R T R B RT ot R MG R 2, o vehich the
tregtedivgbtewater fsrdasohhegdCi - 4 al kyl ene chain; and Vis

0-, =N(R7) -, -S. -S(O-, -S(O2-, -AQ-, or -0O@-,
- 005 T (A ST Y AR TR S YRR rsptment
systém ea@%aﬂ@nglﬁniforﬁ éfsan%l%vi%e or @ert GtdRIe for r@nibﬁng')‘ﬁn’ﬂeﬁq@s from

or a 5- ered heferocyclyl or heteroaryl ring that
treafed prastavediery dulyendedutreatmioyt mightRingolveRidding lehemisglsnto the

hal 9, C -2 al i no, -2 al kyl )i-2 i no; R2
apiednaplsalid oahge "B onf op ey Suf ghtshaibsy Afostt For
e Qi 6.7, T
R ke ot O 2 hal o by R e er feng P o, and

amplopiemight beepmayed Ry agrstdgningnal |y substituted group

sel e r t e, cl . .

ool el O 880 R AN g, Fiaion
capporhsl dnd asebaté dsnies dympdhehto, For @kdmpleGMastewoii8r subjected to
-S(0O) 2R8, -C(OR7, -C®RR7, -N(R7)2, -C(Q N(R7)2, - _
SeQORgAry Aoy advigond)treatment mg@é Reryeated wiomepgeymore filtration
SRt dPoCyi) eaesel i SRt BRI B, napipeley
ethboditrent, sudssawatert sjdeyedClo @alléaph st¢doadary Grehtmbuatl 13, sequentially

-OR7, -CN, -SR8, -S(0 2R8,.-C(OR7, -CR2R7, -NR7)2, )
ﬁlt@e%)tme% 2,13-%@}1@73 &l)e)sﬁ?,ﬁltq%%aé 5@%@@&5@& N(n%?s | pore size
7 2 ) NG et LS t k.U
Y RS L ) D o S i o
ingust@akusephat i ¢ group; each R7 is independently

sel ected .from hydrogen or an i onal. substi tuted .
S - abL{iegiTen. SrsRereeoie FRpeCaA FriBgan et gmoss to
retiVeldids6Red SQIRIN X rétetB okhBsiBisydt@d ?@eﬁlpinf 1A 'iﬁ\léﬁtion includes a

-ogtl onal |y substituted 3-6 nmenbered heteroaryl or
hight pressugec pympr fmdy2 teyetse Randsss meddpanedemt [higls giresstredpump

fr dr n._or. an optionally substituted oup .
onsifl PP bl et P QR ol sl b e imciudes any
plieh SURAIE ky lgeneddite GRE BOEMMEATIY lpresSiire tﬂ_é@esﬁ’s?rz t8pushahé aBtewater
nitrogen atomare taken together with the nitrogen to
threyeh tgﬁ IQyi§Ese BIoply magmprane. yWeagteyalr fisatsd e this sraaneramight be
clyl ring; each R8 is independently an
regg??ghgtlraﬁ%ysu%st It utged G - aliphatic; peach RSZI IS
i ndePrndastewiten freatpicnd Bgtdys 60stintettiod Qioinphriel emkad for

fromG 4 aliphatic, aryl, heteroaryl, heterocyclyl,
mBVmSaW%exﬁéﬁyq??mmlaPé-haﬁrdieﬁ%@em pifshoge dacilily vy tpregn at

i hl >

1ot oRO il g o i ARl e BBy comes

fr&th(y, lahdbesed tsogegdenllectidrhsytsteen. aAaewage tallestion bystdieys aswtem
bound, far.m an optionally substituted nonocyclic qr

RAY Wl&fﬂ%lpal-wtﬁ_@@t%&n&rswg%&cehw | A sads edlretion system

. y. .

o, st (G DI ob BRER R GRS g govase
colleetzfr0) R mber GORRADS for Miding 2,fluidCEANE RfapR land (e.g., sewage
- N(R7 O R7\ -N R7\ - S2N(R7a)2, -N(R7).SOPR7a, .
00.%'1&93 icé% (1R éfgg?#%%cgl}x P@%ﬂ%- SABk prel é%‘tagfeoéﬁ use in
the ShRati6Al nlismBChise@al Fop Rkunle, Ha¥tewaldf bRV ransported from a

het erocyclyl or carbocyclyl; T is a straight or
branched Ci -4 al kyl ene chain; and Vis -0-, -N(R7)-,
-S-, -S(O-, -S(O02-, -C(O%, or -C2-. [0052] Another
enbodi ment relates to conmpounds of fornmula Il11-A-a
where: Qis -CH 2-, or -CH(R9)-; Gis -NR 4R5 or a 5-6
menbered heterocyclyl or heteroaryl ring that is

R " a A N NA N
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Qis -CH 2-, or -CHR9)-; Gis -NR4R5 or a 5-6
nmenbered heterocyclyl ring, having 1-2 ring

whewsnaasdns sel ected from oxygen or nitrogen, PCTES2005014066
optionally substituted by 1-4 R10O ; Rl is hydrogen,

siteadm Jandeo lapl offshodentagility us(ilig a 3hutklk whip] (eZ.,drdnsfer vB&el)or barge

oG et onmese e BB i rpenap! e b e ectne
wagte@ateﬁﬁaiﬂ BB 3hé 61 mdRe tafiks. 2o AAprORE EATMRICY, gstsmvhtlﬂl:?@s 1-

group selected fromaryl, heteroaryl, heterocyclyl,
3 capisdaryes meansdpr mpving. Bilaidifmarisie dh wp lehto the vessel 10 on a

bg(%'&g %gl %s SUbSéﬁeg ﬁ(&ﬁ%exanm(l%_}? 5%7&(%5)&(3]@3 §§O 1s used as a

cdﬂdﬁﬁ)tﬁ(o@%ﬁzvhlcH%E’&éﬁ%x%ovesS@rPﬂ(a%%%ge cHICHOR BYstem 60 and/or
N( R7)C(O N(R7)2, or an aryl, heteroaryl,

plﬁ‘f PBRASY yftasngatqsrtrqaanmcopmpynelgr%l@ptm haestewaisp intekmsysiem on

the 85%&? n &\I k@éﬂé\ﬁ%ﬁ%ﬁ% 5@91!811%}%7} celmtewg%( %/o’r% floating,

subGlerhdd( (B8, &eabeﬂfﬁ R# )séZ( ﬂb&?atam&&eaza)ﬁm&% - S2N(R7) 2,
NR7 2R7, -N(R7) C(O N(R7) 2; g A is substituted
first 70 9§ thg Soanflope s Hmegl ineliner ean by Ghapasad a@ve the

fa'czé’%]lﬂt J&ngra‘é’éfp 198 BrsRerddS Pf NHe R%Q ql%@f l&%)?ﬁeﬁcbﬁglme is in

rom gen or ‘an optionally substitut
camhmpimaatlcm, with tha/\mffsmbr@ facilitg of dheeinventiong eA satanid eadeof the sea-

e GHPIie i e ot Bavatomsy o bR IR BByt fre. ater
tréaiiit Fidiey REtrake bIAABRRIABHYY 1 ShE Chitalh ) DYOHOATF the

or an optionally substituted group se
seatflogh stabdized pyjfielink praximateyto , thé firss rendma‘ss;cls through the permanent

carhocyclyl, or..t R7a_on the n|t m ar e,
o IR 8 srafoieR: £ AR oo sthiIZR s REh AR mate
tothd st it RAnfde@l WRARY Sdmas &ﬁrba@yyl or heterocyclyl

ring, each R8is independently an optionally

subs’fhet gysé@nmndl m¢thedsaof ¢he ewcntlcmséypu@llwnmeb@n cremabtgwater
1 ubstitut ed

1n%£l 5 imp {(]) %f:t %he H’lg?t@}%}ﬂ?ﬁg\%’%ﬁg{ gq, gteyz%ﬂ%gcrpna qr,qreatment system
(eS@r bﬁﬁiﬂﬁ}’ )tire.atn‘fﬁltl Systentle pROAGRY | treRRERC kPderh! Wiy Freatment

al i phatic; each R10 is independently select ed from
SysiRBL).- Iﬁ&he incqmygR) wagpwater 15 Ribe Sl&’deoﬁ,dotoo@@gmdaéﬁ @Gstrmt for

ex%hgleb tﬁea\b v&a?&elhﬁﬁé B%é c{ﬁh gﬁ%@%‘te{ 1% at}’l\@ n% 081c1 ¥rgatment

ound orman o

coatpohetty@l g g Coide 8r miﬁﬂ‘b@eqderﬁding Bafvlt Reedry,| Aqua-Aerobic System,
or carbocyclyl rin each Rl11l is

het er
Fn&?é%"ggﬂiénﬁ‘ Je] @nether P¥mlccﬁ3%ehmcemlnwatewam is to be

sub%?& t«z rRe7§(5 %E‘)l%o %?)Sgils%eﬁ ¢ RT) f_%lg?z}?e)\gastewater to the

higlSERRKURY @)@p ohoR?e)vﬁﬁ%R)Emosrs Ny SEMC(THI\GiBT présswe pamp pushes
opti naI I substifuted group sel ect d from .
they w ﬁl?reugla tb? TeReibe S0P, MBERSC JR | tgat 9t purify the

W&W&y@bﬂé the mic?ocﬁfgﬁ{lﬁrﬁé QH& oﬁ{er %ﬁﬁﬁ egsdre%lréz)%l tgé’ lobPGing

chain; and V -
81de@(f@emembran€OZ [0054] Stl I anot her embodi ment

=t

reI es. t nds of ornu
R cpicallKes Hedeyptes Tsagiett fBeAgy W hich can
maﬁa@a ?ﬁﬂtﬁl wastéwa@r trBAMIcRE fabil Ry WHREIN ShET Rk Ry rimary
sel ected from oxygen or nitrogen, that  i's optlon 9

wasteiatart ingasenyyoccugs. REdternagyelys thwmdgwm;er rmamenim”ammy can

B N R REMAT M

to Bédoddargran€ifindl whitohatti ﬁ’eatﬁiénﬂ steRY dMHRA8EkiRYd Whst&vater includes
aliphatic; R is a Cl-6 aliphatic group that is
optionally substituted by halo, -OR7, -CN, -SR8,
-S(O 2R8, -C(OR7, -C2R7, 16N(R7)2, -C(O N(R7) 2,
-N(R7) (O R7, -N(R7) CO2R8, or -N(R7)C(O N(R7)2; Ring A
is substituted by zero or two R6b; each R6b is
i ndependently selected froma G -3 aliphatic group;
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al koxycar bonyl, nono- or di al kyl am nocar bonyl, and
HQ2C- al kyl . For conpounds of formula IH Aa in each of
w0 b@saive enbodi ments, the (S) stereochem st rpCHUS1008014066
nor phol i ne 3-position is preferred. [0056] Another
wastbwaticrrethat rhals ahefs previewispounddgoné dmy rixdatment! - AFtgea received
or, a h rmc caII a% ﬁblesaltthreofv\hrln
w&tp\ga o 1ol u (‘p@sé%/wa erd:%?% asmeyfllggslg CEgORY) pre iminary and
Hﬁﬁﬁﬁ‘fr%nféﬁﬁ 9CY PrldChREd RItE Y& é' Qva@ﬁ‘e%féi’ qyé&hﬂént rfh(':’iﬁtyt) hah this
I's optionally substituted by 1 ; I's hydrogeén,
ebodimed, - 2hal Wlstewa’wr n@nteang( (t.he Z“atlsucyzlav)er antake noan Rﬁontaln
.S hydr.o phat i.c
PSS SontPoRnipgsiiRetify teaiiof of Witepfler O %
aI KORMce e vestod aidHreiivedl by thdoffShdiy HcAfRaPbeen subjected to the
optionally substituted ali phatlc R5 is? a) an

ammprmﬁgltteytr@m),u itus émmgfrlbu;ﬁr@,@{eécfrem theopifehora facility. Thls

het | b
oL S i R U B o
ithah ®e tram%rred €Na watEiShorn&Sy€dselRBr it-dah BeRfansfdd 3 2 land-based
NRN 2. - O NRT) 2, - N(RT) (O R, - N(R7) CCRS,
sﬁescilﬁ@hﬂbw QWS@P Ire me R b)}qq(lmzcan&e sahjegieg|to further

%g{“?‘g‘ﬁ%wy urel%fél{rg&%’gl ek} E‘?@g‘%ﬁgéﬂ ﬁ&ﬁ%}}éﬁs If

subjdeted to TRY apprﬁibd;late ﬁaﬁmenﬁ((é)gz R erse(s@)dsis), tre@@ZRVastewater can

be Senslrreo = ke ke DN %&%}%&YW)N%%@%E%@BU% Land-

bzis@&i %@ﬁﬁ&ﬁ ysﬂﬁ?' &l %%t&gg MY &s Getsil " United States

al 1 phatic; eac ependent |y se ected from
plbymomgbpatw appliaapibn sa:rﬂl hmnbenb@ﬂ/ﬁélﬁ?dd G- aliphatic,

R7 t.h It { k t t h
i t HREREME BRI TG b of SRRk T P oS Be e, Popeans for
reRtoRilEEREREE G‘Jaglﬁvﬁtrep Foul a YesRELE rv?aP 3¢ boutlet! inNBiid @BRAWRTIGtion

i s independently selected from hydrogen or an
with theowaler $0 sutygunding the wgsselp0<El@che dl"lfertmﬁeocan include one or

R 7 TR R ST —

whetds@dtert @M@rge@hﬁtb thd'®afel B0 REPSuridnd BERieadd] 00t TS aiécuarge
substituted 3-6 nmenbered heteroaryl or heterocyclyl

pari(gig40 @mb@élsp@serlnaéb@ Al ritl| of the vepsel dﬁaﬁ(;lpbr thag the discharge
PSRl Pt lIhTon 5 GRRA R U to.

mednspxlﬁaylfﬁrthaf itkludbed pumpr tol inchate e watey | pre®®tire of the treated
carbocyclyl; RO is inde ({)endently selected froma C -3

wagteWiHer prior t heing disgharge disehprgenaHPAD- f r om =0,

tgkén t%‘?ﬁ’% ﬂ}Eh Srea on,%w jltgf %Wﬁ?ﬁlﬂg rﬁl};ﬂt include a

mbmmq/steimmncmnnmmatmnawﬂythe e tewater dxcdatiieno cytaporent(s) and the

bi cyclic 3-8-nenbered ar heteroaryl het er.ocycl yl ,
megnS gy FERQarg frepied] grasiead F@ﬂn e Yoraelp cHefemiips system mixes
e 1
tr&?éd %@cgwgtglo Wlt&&@%% ht@ké%( cl%%a Ror& %@ﬁfﬁ@ﬁ?@ng o) AR ater
bech(s m?spa@@ma trebicRM)aCIeR R, SuG0R hifsRAn i Loperable to dilute and/or

cog] iRyl ChPctebimAE iocie Bima ey Bodpgpater. A

mBStELERRNY ban RRIRICOL WM taﬁik eRERO%Y flid! an -Buﬂét S ml())ﬂng water

strai'ght or branched 4 al kyl ene chai n; " and
intakg RVS)tem inuding 8(v@iter, intaBE @nd-a, pumj:( @)senes)pf bﬁﬂEs .and a mlxmg
00 Yet er enbodi ment rel a o coppound
bapih o iRep PRAALO P SPREIS Bt G okt B NEDHE g pixing
witheitie ¥ReMLI(De., Ratet frdehl the bOH o@HbBeIQ)smoﬁdhﬁg, ¥R ffshore
4R5 or a 3-7 nenbered heterocyclyl ring that is
optionally substituted by 1-4 R10; Rl is hydrogen,
hal o, C -2 alkyl, amino, on1(g-2 alkyl)i-2 am no; R2
is hydrogen, halo, C]-2 aliphatic, Cl-2 al koxy, or
G _2hal oal kyl ; R3 is hydrogen, halo, Cl-2 aliphatic,
a 2 al koxy _or G-2 haI oaI kyI R4 is hydrogen or G 6

- o L~
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-Q(OR7, -C®2R7, -N(R7)2, -CQ(ON(R7)2, -N(R7)C(OR?7,
-N(R7) CO2R8, or -N(R7)C(O N(R7)2; each R6b is

w0 pabepexddent |y sel ected from hydrogen or a C PCT/US2005/014066
al i phatic; each R7 is independently selected from
favility p gmhthertré@teddwadtewpdtat are, forved thwously thenmixtieg bamier and mixed

i 57D 4ot b G0 L ol B SRTR5. e
si{?@, dhap&d Toéntidhi B ntoer 39 ah&%%‘sd;ﬁ@%@fé%ﬁﬁltbf o%ﬁhili‘é‘é ﬁﬁjxing of the

roma’'C 3 aliphatic; eac i s independently
treaibd otastewiates wiltl the, wateRfiom the hoedy- ¢flwater sarmdnn@mg the offshore

R Sd AR ot b
Th%@)dﬂg(%@r?er exNLBY Fohi DA side O EEKBIR tanRTto the %E)Ipogring side of

-N(R')GON(R7)2; Tis a straie%ht or branched o
thel maixieg, hadidjaceahbaf{les gre @upledNjp Rpposing sides ofsthg)mixing tank.

_ - - -..0or -COp- . Yet, anot her,.
ThebieRars ke ik sistebrg sUmeIhip B AP & Boftionsot gpeh bathe
oﬂ#?%%ip@ wifd %1115 ladj@J_:‘énZ -b?{]f(ét. | The ﬂﬁtdﬁﬁﬁmiﬁ t&l@é}&{l_ﬁ?ﬁﬁ?ﬁf A ier must

eterocyc rmn a IS O | Ona supstitute
follogy mq;%f,oll%'/aqd xosltqgnlgﬁfer@géwhi%gth@ tr@%ﬁte@%iaﬁyw:cltemisplgarge gystem-

hydr ' | Cio:l - d orf .G - .

hal ogP E%?@%@%O@%%S%n&ﬁ% isést%bﬁﬁégégeﬁ' or n%é ank having 2
tredted vaisicovateRinles :a aated wepsteivatealduylets abmixihg wetergintaltp system
.selected fromaryl, heteroaryl, heterocyclyl, or )
IIEg}dHté’c)?c Mpfer Byiaks) and g pomR | Pidafny dvisip cile jof forming a
s&%ﬁ(a&ox?gl%% héfm@c%%ﬁ%# Hﬁ)%%rzeg%omhc%% %?slt'g, _a'(s:t(e'ggg%( I_\a)171)§§?e water taken
fibihRhE GraDyiRtrrouhidiRg )tieOa f8hore SLRIMYRD2mpledRyIS@RRHevices include

- N(R7) C( R7)2, qr an. aryl, heteroaryl, :
hﬁggg?g&tﬁﬁ%{}ll(‘mxw aggraggaa;ép%pf.gr oup that is optionally

f é;t?ﬁ? rS(C):liilH @%ﬁ&gi%@ﬁs,bﬁe%d GRstRPdr &, trafsf3red &) %%w%ter-bome

, ) RS, -S(O2R8, -C(O R/, -CRR/, -N(R7)2,
vesSKIOpN(tR7) Jand-hised) facditRathen(tha) GeiRs disclsa@ged Rito2 the water

- NR7 . =N(R7 O N(R7)2; .each I S nhdependent |
SRR R U GeRe i fas B 8GR ORy helefore
ploRiRP anaahd Yoo e4R6¥iRs thdad RusteRsen fim aRe AFfshoRafAcHity to

substituted C - aliphatic, or two R7 on the sane
anthar ygese! (e ont Heasfenkesselisvefe ehe fugnbarke, tthigkenivesssh et te @ land-

. ORt L]y I : d,3- e | .
o PR R RS B B T S35 Mg
orEebe ot whitowniay teigtnt 06mponcRy 20:) 20by26d) P9I dndt £eheans for
group selected fromCl.4 aliphatic, aryl, heteroar

|
remavEte BGRIPd Wastsivatsa e e ypsgeloio s lmz@rbeﬁdt faféih@aﬁéo (e-.g.,
Wit G RRIER & BN LA, hht Bdie HAOI DB ofr
shore hethomacindTE. 2f thegystemcl0 638the snventiep prederabllyyinelades a single

optionally supstjtuted Ci- aliphatic; each R8a is )
plpﬁla@pé%e(ﬁ@hy %aﬁmsptswgwg 91951&9@ Ut 1530 Sy iRlipes @ REradiy of
PRER B RS Gy Nesp UL LR/ o008 B0
amofher Ruessel or Rt 13 lawd-Basdd Ricilityor Int seme eoibodmmmes thé nikbils can
.taken together with th ton(s) to which they are . .
iRt i o0 i M OGRS e B ichicR FU GEegsingle or
ddtivf/mdil &@erfy]lffpﬂﬁ’@ QYR 3hdWn i FIE0aEMbd v&%@t*eﬁz{éfé? YCieMloved by

or carbocyc ring, each Rl1 is independently
a setveyorebelf 0thatGFan cheinpinicaifn Feith theNessebROagnd- 1B MiRRBased

fablildfg%%e%\gpgggq% & feg%g;g?cgf_l > W%gl) fie treated wastewater

to- NGB ISR @ g.- NaKH) 16AIChRK [déBYets Mic BBated@iaRRAater to the land-

substituted group selected from G . 6aliphatic, aryl,
het eroaryl, heterocyclyl or carbocyclyl; T is a

strai ght or branched C]-4 atkylene chain; and Vis
-0-, -N(R7)-, -S-, -S(O-, -S(O02-, -C(O-, or -COe-.
[ 0060] Anot her enbodi nent relates to conmpounds of
formula Il1-A-aa where: QiS-CH 2-; Gis -NR 4R5 or a

- o~ o, - .
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- . HQ2C- al | .
int OB It FesPRE 1 Shote iy

R2 is halo; R3 is hydrogen; R4 is hydrogen or C -6
aliphatic; R5 is G _6 alkoxy, Q-6 aliphatic, or G 6
whyasospad kyl ; each R615 is independently sel er€BUSIDDM4066
hydrogen or a G -3 aliphatic. Preferably, each R6b is
bimed st &40 orthnfmbmydyor belO6Q@Earl deliverthe treatdd maseowurd slireétly from
f or mul Gis.a 3-7-nenber ni trogen
GHARSH! 1P 1 FRB-BESRE 96 Do htapl T o g, may be used
tosﬁg’t%tférttkga?e‘a xbé/stéweﬂeﬁhoa lanh 'T)a%drﬁfe lﬂlr()efﬁ{cr &flns "and-based," "o
bodi nents, Gis a 3-7- mbered nitrogen containing’
lahléf é'slmry{blagdd "randg' ohtshbrer’ ssefeptq systairis\and tys¢tittes theed ateyprimarily

1-2. o t r ref ed enbodi nents, the
O%e]%lr%%ﬁg%% (ﬁ'ﬁfl’i“gézg(ﬁ ‘ng heterocyclyl ring is
a 3- fir 6RBbEIRAsThIWRIER 'ﬂreﬁféﬂtvaésfb'vxfﬁerws ltankRted from Z}n offshore

heterocyclyl that is optionally substituted by 1
wastpwatgx ireatmenthiacility &f @ miated- bem:@d(ﬂsm 16¢.8., atttagsfer vessel or shuttle

S5 LR OB LA R P e rer

whgbWAer edtitlent BRility Sn@ th: ﬁaﬁﬁféﬂ/ve%sms e AE fd! )1 ﬂleﬁ%&sfer

. [0063] In preferred conpounds of formula’lll-
lines qerERBLEedtesy tae dredted s westewelgr ediotege Icompgriowgps at the Offshore

wh%%%ng? 3.1%/1]%(’[ isag @‘(; ﬁ@) %%%&d:‘gagéﬁbt%%% ’compartmO_J[‘ internal

toGhEtradsfbkydsyel. -SGPPHR vess€lsIan bEZ@N{cKhs- 15?&5&1/ to) fcilitdte €4, transfer
@ , -CH2COOH, - NHSO2CH3, or In other

frrs@t V\@ate@ﬁ%obWﬁ% theG"ﬁ%ME?léYﬁ%%W%%t fgeptgent facility and the

trﬁé?e?t\}ehégl eGdNratty? tyI i o e 'o}d@é%l?ﬁfjﬁ/%t%t%f E@t{%‘e@ﬂ thé 3fshore

the group consis
wadtéwatyctaedimeyt] facibiynand e tﬂnsﬂekydzsaeh dandaar;iedbplhed Wlhde both are

0064] For c ds of f rrrul 1] -
Q!}P H@gﬂ m{)ﬁl‘g &ored The offshore

f
Bt Kl 408 bty L B

transferpracess. conmpounds are shovvn in Tables 3 and 4 beI OW.

For nds Ln Tabl e and Tab d co
genefl&qr%qk}&l%%g%w% o%v&as ela{"%?iéé aﬁ SF& (ﬁgored at
the Rﬂﬁhéﬂecﬁhét&ﬂételatr@ﬁh{e}ﬁ{ f&h@typ BheDS/stehP "sﬁ&%‘i‘ﬁﬁdﬁI@Y 4A, the
-Me, or a single line (as exenplifi

slmmmt Gﬂngtre)ntw&ht@mow tagd lpmﬁssgtén Shﬁgmollected during the

| ified,
A AR 5o AR ESAS G
digékstidR tahk (F¢hichScantheéVed EYNSFTIREATWENw 4B satment facility, at

REFERENCE TO RELATED APPL| CATI ON The present
angher j offsbpien fagilifynort oie 1gad)opvhespimfactghs, apd oanagrabimldigestion

B PR oA BRI R e L sin

stabélizes dee dhaddeant rédicesoday.sTe il dissude-TRidNaosrghikms, the sludge

treatl n vvast t er.. BACKGROUND Resi denti al ,
mayp, alse bejtepated ‘@W eastiG chpmicalsqor; Wirawiplet Hehtafder treaigent, the

slﬂ%@ aR be gelﬁﬁhﬁlﬁfeﬁ NHRUfe \éﬁlllro‘fﬁne&lfgz%‘ngsﬁ \gzsgﬁﬁrgh B thd Sf)(ﬁy of

urmt reat ed, can present hea
waevsurmunéing dhe oﬂ'nhme Iveasteaton ricbatngdry fagiliistor by disposal at land-

Ci ties e er treatment facilities
ol drGe oS IHIBE o b Y e S ISt | S ey Biets fandling, the mass
it f
of \%\gﬁgg e hAWINES ) EdwRlterinl, @ u@fhr & hﬂ‘l?lgéf‘(b?e:sfs Itg ééri?tlovei water

ewater enteri'ng a treat acl

froa slutlg @%b wadwne aaroo-lidid cakiext ure of large objects,
and or.gani c

sol i I ssol v ljd 0j l.s Xes,

ot 115 GisiEEe Y Fapsti kst Sathe e S uStiiEhs fasens for
rethOVIRBT trédted) Bl@pRCHos R dffsBeeMMabteWhRPStr&fuhemt HRIfBd In

prelrmnary treatment, primary treatnment, secondary

treatnent, and advanced treat ment. PreI|n1nary and

pri mary treat ment renoves a8 solids. Secondary

treatment renoves dissolved organic matter using

m croorgani snms. Advanced (tertiary) treatnment renoves

nutr| ents such as nltrogen and phosphorous O her

o, .

T
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vessel before being returned to | and. Because the

facilities, systens, and nethods of the invention can
wheoospe9as ed of fshore, a nunber of drawbacks aBGDUBZD#FE4066

wi th conventional |and-based wastewater treatnent )
empediatentrshowarin FGE\2oardied) . foFeraninis,t aatugboat tdnevik baxgk 70 is used

I TN N T L TR ey S
300.5 DS SRR RimPlTHE RIO! $21 B6mRy6LUP STR s fohaster troated

| ocations- especially where the treated wastewater is
slilges27niroma vasseh 104¢ aslufigadispdsel/disiribution fasgity 300.

envi ronnment hefore di scharge. |In addit.ion

vessi SHHE sptedimee oAt ties S F Jiadieet from the offshore
wabtbweicf Nesau@bntt BRrilitye aitoeie BIrdGRRIng IRy N6F 88D In these

hydraulic retention tinme due to rocking of the vessel
enhodimsotsy thefmegas dor, remopimetsiusdge yrom e affshors wastdvedion tecatment

tewater treatnent s reduges. t he unt. of .
£ SR s o TP AR o B el AR Wil porcis
a8} fuiiabRsBRiciitd Hankas chmaiinidadon et Be 6lndas treAenPélBfiponents

The operation | jfespan of the offshore systens of the

andhthenvatehswemimgigethe efisberewrstrytrteromatmentuipeliti Hothe dreated

C : di ffi.C to. i . '
sIBAR0 I8 el isF AL 18t fp2aler | R TRARETAG, oftere pyastewater
treavimeht fagilay G906 prefgably diluted veitly ease frdma sledwates b@fmdunding the
cilitates their use i emergency and mljtary
otigiors asteynisr tr,se%qnaif%ﬂfy, beferd Hemg AISFHEbal bf slidge can be
vesisela ( t f r EMA '
R it Satcl TR, SR, VR Rt AElink !t fBhol< SRbigReter treament
fapdy byaingilar meaas aethoss gestabedcapab lfer mixing wedtécdhwyastewater with

| t il | d f t ter. a.
weE Rlntife MalessSiRundit e PESGR astender e piech el
vast RuRhefe LEAAIERIG SYSHER syaeh 3D %éslté%&atéro(e.% gewage) is

removi ng processed wastewater from fhe vessel .
calkested wh e sewageeetieetnn syptene6d Cacatedon lahd BOpranderapsferred to a

tr.eat ment ,systemfor uci ng,the unt .of suspended
i iR Bpacdieal o el FLER BRI 7 oPER Sheir o8 S, ravel,
eth! 8treRidVed Yy Thefrdaf@l wakittoRaciseihkeR thabsted tofa V&dHICi 0Fia a
t he anbunt of organic matter contained i n wastewater;

pipelinesi 2 Bl Vigstewaten snsers theyintakmehasberdi2Neravasedid wimare it is
: I r rLe r \ S em
ol 39, Sl RAGE RBRHAT, BBl e TRy gV pere e

wiNtEW SLEE Mn@érgpE0 DAL 0610 wsoré I wAstaVRG £ WRhBiients] N@sulting in treated
wast ewat er treatnent system can include a slud

] D e
wteraiesamgsladan &y | RefPirdraieg dischrgedairpmdhe _stwlg 10, the treated
w?s@é@%&ﬂg difatef rwi{}{ Qgﬂelsbé)’ ﬂ%ﬁ‘{ tth@ v&@é‘rtsgl;rb&ﬁc{ﬁ lth%.t\%?se 6" This is

or deconposing organic matter, and/or a disinfecting
acsympBshetd ndib dimiging systems thabiis ki lcbmagmécatiba rvoich gleeninasiewater
The vessel m ght al sq i nclude other conponents such as
e UBEHeP e Rt m&anﬁrgrgﬁgmoailngr%eaﬁﬁéwaﬂewsf @ﬁm Hie vessel 10.
A 8, A 553 S0 OBl Tt o LA 0
sustonnding dheyessek Ithsswiater intaleoh dwas asplacility lo aparaes itlmough

eature wast ewater treatnent facilit itugted in a
WGV TR Wl dhe SRS RO BPHBING B HSUaleonce mixed
thheghRual Ktevrlr! i Qﬁdcﬁ&g?% r8ih dHSuMBSTeBl LYondnBALABA twith

facility can include: ) a wastewater treatnent
the orapayrserroundine tieevesselt ribatoutlef lzas d diachtargkOpart #0 idisposed in the
Lifer er d f St ter; (b) a means.for ,nmovi.n
il BB St 0 Rl RS ot sPaRRARF it Shetiiiafom the
veSes t10MhicOthe Reatwesd SwvadBidire @8tveBddl 10acTid éiMddee2 B thafresults
pi peline or shuttle vessel); (c) a neans for renoving
treated wastewater fromthe wastewater treatnent
facility (e.g., an outlet it fluid conmunication with
t he body of water, a pipeline, or shuttle vessel); and
(d) a nmeans for renoving sludge fromthe wastewater
treatnment facility (e.g., a pipeline or shuttle

- o "
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FIG 3 is a perspective view of a water treatnent

systemof the invention. FIG 4A is a side view of a
woe®sad2oaf the invention. FIG 4B is a side viPoI/v§2005/014066

anot her vessel of the invention. DETAILED DESCRI PTI ON
fivimethp rvesstewtatérnveatm emtrprpeesy isdemayed oo ¢hd eesstli 10 eig,a tugboat

7870 B SR R SEAELE B, A%
uded%d Fl‘gﬁsf&f thekhli& @? Ao thS MRSt RS L WRLE 7016 § BndBRked site.

facility, a means for noving wastewater froma _
| andThasadbodinant taf’ ¥lke Dis simile toctbete oA FEE. 1t exeaptrahat in the

o e PRSP STB R R B e
anlPeNGistributib® RIS E) Vidgsipé nom miRr MdnShahe HRRLSERLR the
treatnent facility. The i1nvention enconpasses an

waler 30 grrowRting thet essel 18atThsrambasimentt of Hlor 3tis shmilavgo that of

t.e r.originatin r ite an land. T
FRESUCHE 2Rk P Pl 18T oo Pt @it o dock et
therh figties effWest e Wak evasteivatt Btets thagbdsel J0 £@is GNtRarkt® Mom the
several sources, including consuner, industrial,

veseR) dithbee e sases Mepys asotheaypiems| AfuFI&l: 2 odhe disated wastewater is
R EaP A Sl O Wton B S0/, e sbilfapt shpde fp i
embodilnestds smved dom thedessel/ 1 De shhdge dispdsabdisaitutioa dadikity 300 to
treat a pariicuylar type of stewater.ln the,
usiHeh b SPRENPL O gbbn Atiiesiedze disposalfiaribitian Gty 300, the shudge
calfAst GYFIsBA of of MR rukiRe! [Frbith ths HBRNN366 the Yfigse h73%an be
that 1'ncludes wastewater treatnment conmponents a,
tréBhort0, anmthtr 2iestimmtioh darsagripatturablolr yndiissbaes) foi etwnple, via
%ﬂg %I 11 of the vessel 10. In both FIGS. 1 and 2,
v ? ter froma |and-based sewage collection system
60 i Refdfldgy86W0tol PIGNIAPROGRSSRY BYe Jibw sk RAR8E] 10 having
prelimnary wastewater treatnment conponent 200. The _
priveayyl sependary emdeativanerdetneataenti eompenentsr isrshbwnr eWastswater is

the vessel 10 vyi a pi l.i ne 120, st er is . ..
robatfed"FIF e fousl nBofu B PEaks e dfias 270 Bt BhdhRd Sombimication
witlo APRRE Pirelid®32020bhe ¥AGtewatBH tha0pdB&EAE do MBS HEimalP the@ment

further processin In the embodi nents shown in FIGS

settling 1o eseqimensHeano fankr 24 Nte pRdiseded selidssars| Tethpyed.75The
e d er,. as oduc se .en
i 88 PRI S SRR Py, FERE 0 wher
miRtaeganinmy absorbli @gatalmatef agdmiberds Sedmarthedvastewiab. After
body. of water 3Q surroundi ng vessel 10. Referri n7g 0
sepgre] haurs of sugpepsipw dheauseargapismssselilec@i asgdeige 78 t $ame of
f . I '
tfd 128 27898 EempObant iff 046 g byl EHiSbrbols 280 for
precdesiag mwd tissleaps from the @&sseP1 iwilild sothe bfi thehdudde MY§ds Zetfined
ter ar eturned to_l.and_130. The

) d d )
mn 39? §tﬁ‘%§’gg’§6a‘§¥\%%‘é§te lofcagiat AAfIoF Hering 9d%%1011411 gvastewater. The
wisBNEd REh gme&fs BHe SRRAIAY Yatdia téﬂ%( %@&r%nhé}cﬁ%té&mary

on the surface of a body of “water an I's capab
treafmémdu Frory tladre,| thavhstowatenproreatatie thet fimed treetnient tank 270 where

.. copponent . nu r of such facjlitieg_ are_known in . .
it Bgpyien.. The Redleg gy aletchn Gisehiotedd (R g pifuis time
vi;gh%@%%elﬂﬂughafh@ ﬁfsgl?ar%el'iclﬁﬁ{ﬂe? 340%nd ALRFIRABIRA LRSS 'ﬂ?]dgt?eated

barges, or a [

oating platformsecured to t
wastey@iterdtom b vaseh) 16fto wdarnskbasgl éaviligbibvbensal/canebe disposed of

el f.- nropel | ed on-self propel]e mann .
or iR T foted RsSFner Bl lRo b e R Somithenrppel igdnto
thé RMERtI00GirioungidBfthewesel 1@ vid eRtdistherleqiort hARLERR W FIG. 1.

three million (e.g., greater than 2.5 mllion, 3
mllion, 5 mllion, 10 mllion, 15 mllion, 20
mllion, 25 mllion, 50 miifion, 100 mllion; 200
million, 300 mlIlion, 400 mllion, 500 mllion, or 600
million or nore) liters of wastewater per day. As one
exanpl e, the offshore wastewater treatnment facility is

_______ .
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treatnment facility. The offshore wastewater treatnent
facility can includes at |east one wastewater
WO e@atemms conponent such as wast ewat er treat MBEIL/US2005/014066
conmponents 20a, 20b, 20c, and 2Qd shown in FIGS. 1-3.
Alesiativelye ithd treatbdrewdstenaiqparaanireceedi franl the ffral wietment tank to
e invention are any ca f perform ng at .|east,
t%ﬁ@*fs SIER Whiggsit éMP‘@F&Fﬁ? é%ﬁ%ﬁwfcakr debas corgaiged within the
cﬁ&ﬁi‘é&l 36d QF@ OhcdBleSv AW HGURE bééipsﬁfb?é& Sto%ﬁ%]T geatment, it
sol 1 ds, waxes, organic matter, di ssol ve
issthlen @sthérrchsnhargdvfasn ¢hweavassel 100ntothe rWaterL&(bshrrcmndmg the vessel

1 QAR e G e SRR B 2B e B0 e 0 tha
nia%s am@ a MHd-AR6d ﬂkﬂﬁgﬂ ,14@%%% & B cﬁ£bo§é’d§§f§ diSeRBHtEY.

CRC Press, 1998; and Desi gn of Nunici pa
V\ast Refareng To EXGnéht a Pitsaway fids viewMaha akssah d:lO Reyiog tsscondary

En P t 4t h ed
uEalear OSPORAh i* bt eores Wobller i ARG dign . wbisgied to
pREMISAY Add foﬂﬁlaﬁﬁﬁ‘éﬂhrehﬁsﬁ)dr@ﬂcﬁieelﬁgeaﬁﬂldiefsﬁ@@ﬁdéﬂf sl and
invention with slight or no nodifications.|In some
geasRs dithenen lapd orpa anathsnats-bomeavessali W ahtgwvater is received into
tlféox%géi %t éﬁa rﬁﬁklh{}%e %Raﬁlﬁeg; ﬁb”iﬁ’x%@fs ST diiti %‘é%n?unu}au%ﬁtw M first
ystemare a t'al ned on one or nore

pfﬁyhne: aley Tﬂwmstawateﬁm Iﬁbcetehe to 1t Blogendtor RIIPWH&BsSparate
maki ng up the conpl efe wastewater treatnent system are,
MGRE R RESIER I HES allowghe caPieR dhgaeciaed.&r microorganisms
| t: on
3.12# %Qn%c?g&{eg g%%g%rgb %?’a é@?l t@é@&ﬁ@%ﬁﬂ@ﬁﬁtﬁf}ﬁﬁ%ﬁ&&mﬂ (1.8M6rganic
maiteo didrentrentshaerremovdéd GBSm ﬂlewmdtemaea ‘tgr e]ternatng yerobic and
t r eat ment co%pﬁnent 200 is on J.and 13 eg;lg)l esh?of )
MOT RAEOET- ¢ FRUPTHIG: IEiGHSBh SKHK & nHESERHCD G Mgactor i
trhfb a1 doNY §R4t AR rd MEAHHE unif 356 Bhali ﬂgrhaicy nﬁefaﬁ%ﬁ‘&ﬁtmecﬁa filter.
prinmary treatnment conponent, a secondary treatnent
Worstepatez s, filteréd malit tpassas riemotigle cﬁhqadﬂemlqromwkahwacrhed Filtered
t r.eat nent a reverse o is tre
WA A coLRRT 1 ienler TP RS R AR (8 eB| Qatmel tha
fc2@41H 88ddndl thiérd IR ATGurkif 35@ evehéeeint &t hdchfd 8EG0LAGration 350
list. In one enbodi nent of the invention, the
umammdﬂmpow@amﬁure snales flhh a‘tasw@tqmécv passiterdugin aaolurahty of

ool GG Tt Be pRECH Bl uPH To P in ise

mmt@éu shrb@gw tHeeleinBranes ks dirkiy, aber @sabg oFttBPSecond
[n ot her enbodi ments, the wastewater treatnent steps

migyafiltigfian p}m 35 Orerd oig @S%Wdoﬁomaﬂ‘@r vesse pervia rth@dha@harge

c}i%tmﬂe? a.f 19f &é&{i Js?e%alté {: %a((‘lﬂcﬁa%%écp Qinf%t tﬂee%atter 30
one di eren was {reatent co t. For

sugroanping, tha vfessreStIOVcii'Sl$ ehn bamoved tede lzhfdebasedm@n et Sfof Glirther

perform ng primry apd, secondary_treatnent, and a
tr e@eggﬁrsec%m%gtdm bytion, eidigensahnt s f or

per f ' iRal e

o 1 el tUVE epd RO RO IE iy BONARGS ke SRLIT be
cdustradd asdgmiddtions uh dihekm:opaf afithp mvteﬁtioﬁ dut fthes ac eminp/laaﬁ‘el

ddi ti.onal .The el i i na treat

pra%ﬁrﬁaﬁewpdwnés Dbt g ahee H?Pes‘i@{l%%"@ﬂlq Guld be
détéﬁ’:ﬁﬂédx%b%ﬁe& E&dl&'@ﬁtsfﬂ‘ﬂ{sﬁ‘aﬂzﬁ fiftoyd Jg,%n&é& 43RGkl Yeir

renoving | arge o cts or inpurit such as sticks,
bgdgapnmhmge f ood partlcles sand, and gravel from

wast { An exanple of a SU|tabIe system for

pr et Wﬁ#? g a series of grates or screens through

whi ch a wastewater streamis flowed. As the wastewater

passes through the grates/screens, the |arge

objects/inpurities are caught, while the remai nder of

the wastewater flows through for possible further

processing. In a preferred arrangenent, a plurality of

grates or screens are used to renove objects |arger

than about 5 4 3 2 1 0. 5 or O 2 cm Vastemater

g g, o g, o




Once wastewat er has undergone treatnment in the

secondary treatnent tank, it can be directed to a
woeovbae29e di fferent places. In sone enbodi menPGT/U820051€14066

i nvention, wastewater subjected to secondary treatnent

i s rénmdvedsdlfantrédtiag syesteswatet ©ffghorey the wesselcongprisie:

envir%gﬁpnt) or retained in the systemfor additiona

treafBft such as final treatment or advanced

tr eah Wpifewatel Grehtnidl systGRUEBEed GPTIRGMaM a1 within the hull, the

wast ewat er treatnent system of the 1nvention can téké '
Wabtewhisr fredfmenisysttevbaieg oapahlyeftrestng atleast 2@ million liters per
ddis'n%gctqu wast ewat er. For exanple, wastewater

AP} ¥ Yo secondary treatnent may be disinfected

usi ng wable®aich ttflfe Ml i@ ¥bRahichiSPRItBRORast MRS treatment

chlorine is used to disinfectthe water, fina

systaatasdnt can al so include the addition of a

chlorinesneutralizing chenical to the treate

€ s B BP0 P Rkl ol entariatin HeSBREL: | et e
wast ewat er can precipitate negative environnental
effects in the bodies of water into which the treated

wast ndheressel afickimal, gewreintie vaasteavaies dreptment systémcomprises
.aat . wast {.Syst ,
a %éﬁﬁltﬁ%%?g@rg&%rg%n%¥ Peglﬁ;é;m evel %ﬁ@%ﬁ 52%1%%?&%@{%{) %@ﬁy‘% g% ?r??ses n

wagtewateng nutrients fromtreated wastewater. Advanced
treatment m ght involve adding chemcals to the
treated wastewater to help settle out or strip out
phosph gfl@’v'éssarof la?ﬁ*lqg WhereiPthe KRN afer RGBT g%ﬁ%fﬁ comprises
m ght be renove rom wast ewat er using a coagul ant,

a sgedndaryrtneatanemi gpstenb eompmongebadigriaaiapatsie of pyducigg tHh@mount of
wast ewat er tr.eafnent system of the invention m ght

ORSARYF ket paiaIned W Vaskitent s and a reverse osnosi's
conmponent. For exanpl e, wastewater subjected to
secondary and/ or advanced treatnment m ght be treated
wi t hd.ohke vessetorf glai |1t wheteonths westewater treatonent system comprises
ndi.ssol yved solids and m.croor gani ...l n_an exenpl ary

o BRET Re L et BBt ee neat T linga SoSReaRa: y
treatnment is sequentially filtered through a 10 nmicron

pore size filter and then through a 0.1 micron pore
si zed-f The egssel pi slamdt whereinethe swgstiewaten trsatmenhssrstam giroprises

S U o ral_or. industrial use. In.the

o SR e P e B RVl e comghinE
nitroye@r rehosiivsius ffoin aplewatetli ssol ved solids. A reverse
osnosi s systemuseful in the invention includes a high

pressure punp and a reverse osnosis nmenbrane. A high
pre I : hr ough.
St AU ORI, GO b AR il i
atdeast talol cf thofodlendnigdyatenise alpyhiay tieatnphe Sytene foresRRHR e
to push the wastewater through the reverse osnosis
amuinh PETPonad PRl Eres e S Asesandray trgptgient gistom
f.
i i s R G A g A
wastestatera b disirffeabimgdrehmolit Bpstenl camprsihg a areand foaditiag a
facility having thereon at |east one wastewafer )
micPROSETRSTE 00 ATUHERY TVl SRATR POTBNTRS § FEATBpT removing 2
nuHRRE EahbNsifONRD gt SRS RituLRSRRpNAAE. col | ection
system A sewag€ collection systemis a system by
whi ch muni ci pal wastewater and sewage is collected. A
sewage col |l ection systemincludes one or nore
structures (e.g., buildings) outfitted for wastewater
and sewage col |l ection. A nunber of means for noving a
fluid froma site on land (e.g., sewage collection
system) to an offshore facility are known. Any neans
suitable for use in the inugntion m ght be used. For
exanpl e, wastewater m ght be transported fromasite on
land to an offshore facility using a shuttle ship
(e.g., transfer vessel) or barge outfitted wth one or

- o, oy oy




The | and-based site is typically a wastewater
treatnment facility which can include a parti al
woreteomter treatnment facility wherein only preCT/DbI985/§14066

and primary wastewater treatnment occurs.

Al t e ndhe vedsyl ofidhemnl stlerein the wastawatenireatmeit|systymeamprises
i.ncl ude a.co et.e wastewater treatment faciljty that
o Hie A R T e SRl SEEa G eCBEU Y e sing e
aBEhtOMREPenddORTE BE %ﬁas%@& whitSwAteE @l ¥EshawB St &WRALR system

i ncl udeswast ewat er that has not previously undergoné
cemprisingbaotesia capale of raducing thavsounkef erganicavatien contdimsd in

st ewat er. .t hat has previ ously underqgone preljmnary
e R P g e R ch AR B Frkiiard
ni@66 @Gk ald LAKNBArem@d0all sybtéth: cohibrisiteS RERRGbMRMoving a
the wastewater entering the wastewater intake can
nHRIOMPISEE B QEeRI of Phosnboras font vagiewater.ne secondary
treatnment of wastewater. Once the wastewater received
by the offshore facility has been subjected to the
appr epThavesstlrofalaimrt, (hkrein thelviasteyitet atchdndi® BpN&H chmpiyes:
the offshore facility. This treated wastewater can be

Yo L i
2 prgERGFgeRcTt iy gomHer (rdueips dig aennd pheprsperded splidrpresreases
i . - ho
G20k § pEBRY eIl Bt oS B hEleROlbPoieof .
refnang du anasineofdrganit neatisf eontaided in wasteowderh a disthfedting
can be subjected.to further treatnment(s) .or it can be

URULET BHPRFOTBF LSS PRAISPY gdinechmisroqragnish; 41 a nutrient
refRvh] SRlehPidbprlstingSt Rl &t 8 Frehfovid ﬁﬂﬂ%ﬂ@oh@ﬁﬁing nitrogen or
treatiments (e.g., reverse osnpsi's), treated wastewater

plosphdyeus frems¥astemeatert o a | and- based site and used for
human or ani mal consunption. Landbased distribution
sites and systens are described in detail in United
St at @STRS skél 0@ BREm RakiRtHer @cﬂﬁ;%ﬂi h ORdSEProdbssEGEm.
60/ 564,921 . Referring again oﬁga I ,éﬁﬁsysstse%@gf Itnhe
i nvention includes a neans for renoving treated

wast }%rvef re(l)rﬁa1 i\/eés‘%\gm tﬁi gugn orutl el in tfl uid .

conmumi cat | on W T AE he WAt er St et FOHTINE SYTHE (OBWESEs 2
mé4hs(finl lemo¥ing wWiher festhlskidgean i ncl ude one or nore

di scharge ports 40 disposed in the hull 11 of the

vessel 10 through which treated wastewater is

di : _ i |
To; R ekt B 1 B el ng LB RIS ik 45 2P prises o
babtekih-mddiatd eensvies §edonifdsimhgogdniaiatidie di schar ge

port(s) 40 is physically |ocated bel ow or above the
water |ine of the vessel 10. The neans nay further

i ncl 4 Ngr - f

(T oot ok ARt gt S s Bl E s o e W oolrfises o
disihfectisoylstengeommisifgsd mébns fonkillves a mieobdigamsmt he

of fshore wastewater treatnent facility mght include a

m xi ng systemin conmmuni cation with the wastewater

treat ) ] _ i

e A e B S s S R

m xes treated wastewater with water taken directly

from.t sur roundi.n of water before discharging.

t he T A SRR Er L er i f cdiomuS o aveien Epoving
thélésgéle and/ or cool the treated wastewater before

returning it to the surroundi ng body of water. A

m xi ng system can include a m xing tank having an

inlet, -an_out]et . .a mdxi wat er. i nt ake, system.

ot ga R b hpaifh, LR R Rhinid ASLERE EMipe reated
withfatee 9r slafge @ithiwakddrdd@h bb@y oMM ehirfouRliicdhd Yessaf

apertures, wherein water taken in through the m xing

wat er intake system (i.e., water fromthe body of

wat er surroundi ng the offsherefacility) and the

treated wastewater are forced through the m xing

barrier and m xed before flowng to the neans for

renovi ng wastewater fromthe offshore facility. The

o N




to a vehicle 220 (e.g., truck) that then delivers the

treated wastewater to the | andbased site 140 or the
w@ewgayou3 belt 50 can deliver the treated wastRPUEUS2005/014066

directly fromthe vessel 10 to the | and-based site

140. Any suitable neans, however, may be used to

transfer, treated waste er. to a l.and-based sjite 140.

The 6y A asai e TS taglnl Snted Ma hoRE Shudlshfocaiid
offShoré FRdhfa lan8iRked WastdedieNGo1RBTbSdystaat, WetRastidiRdtet&tment
primarily or entirely disposed on l'and 130 or shore

fac8fty compdsingdi nents in which treated wastewater is
transfierred from an of f shore wast ewat er eat nent

oot Wry Aoasionie fregshb Symndint PRk ShoablotiHHaHng at least 20
nMBRAGlterd pesduytdflversthiaber; the cbipbedne beink BEleétb@from the group
communi cates the treated wastewater between the

consistingof paymannirestmenewysivanior reducingithe amelntieé suspended

f |, ' __Th fer |i .
SHIATR R s 5 e B VELEBh M el BB B3k e
caablduf rediiciitpohe adGhicofdrgmid maaéitontaideddh Maktewatdra a

treated wastewater storage conpartnent internal to the
dispdpreing trepaché system soRPHISIPE 8 Sagags Egkilhipg g seigrogegantsayaad a
. Ll awat . .
ek ep oo ARE Shells oF RSN Ehprisine,
nittogen paplsfsphorvesfem waSawatat | y, the transfer of

t d t bet th ff t t
e S ERBer R S e

cORKTion SR the vhRleWafth rehihiPRIcAlyW th respect to
shore or while both are noored or anchored. The
of f stwr e aashesbreemoviegtmend wastewhiet frondthe sasteivatee
roduci ng treated wastewater during the transfer
u'gg@ggé9ﬁ$%§niludge resul ting from wastewat er
treatdyent 3 GRAndPRr PERGERS §1@d§é‘ﬁoﬁttﬁé RdstBlvateP Beinbah@ESity.
wast ewater treatnment facilify. In the system shown in
FIG 4A, the sludge treatnment conmponents 280 renove

and ocess _the sludge coll.ected.durj t he st ewat.er
Cr eab hotfe rbetadt tofReRdaaRELT H 10 Frsrds R SRE v
ot/ g SH Beeter tiond tHei 1GRE basen wastalvaferBbdetieR Bydaen kogat ed
on the offshore wastewater treatnent facility, at
wastevHer treptmspidpeilityamnrisgs a pipelire.| and) wher ei n aer obi ¢
and anaerobi ¢ digestion techniques are used to
deconpose organi ¢ conponents in the sludge. The
di ge$s.i Ohe whabiitezestmbet fadilitloel oddish 16 dtersn HEdaficns Tor
ki)l disease-causiqg or gani sns, the sludge nmay al so be
[

moyipgagianiates froxy theilend-brsad wigptewater collacHon systsm [q st |
‘1 be reintroduced into
Wﬁ%éﬁgﬁiﬁggﬁ%@E&?héhgyﬁhﬁgggYé%ﬁérge into the body of
wat er surroundi ng the of fshore wastewater treatnent
faci|lity or b i sposal at .J.an sed dunp. . Sl udge can
al's oBoe"YIEFs%St%W%%r t?@?‘flf“?tiaf%% ty ‘%‘g?@%@ Whgtei s menaps gpr
rehloQ i PARSRA w At HHE ﬂ:@ﬂtmama%a&n&m&wceﬂ? Sesh -
using a belt filter press to renove water om Fu ge
pipelthepr oduce a non-1liquid cake. To discharge or
transfer treated sludge, the invention provides a
means for renoving treated sludge froman offshore
was t Bnatiel widi@adtemfdatrh@ithdifity- o fleReAG BRI Sthe RS
FIGS 2 and 3, for exanple, a"tugboat drawn barge 70 is
regog et teeatedavesteavatar oo g wastatpser Arsinhens facility eemplisast
Vg(% a sludge disposal/distribution facility 300. As
3%&Ther exanple, in FIG 3, a conveyor belt 50 is used
to transfer treated sludge 275 froma vessel 10 to a
sl udge di sposal /distribution facility 300. In sone
enbodi nents, treated sludge can be discharged fromthe
of fshore wastewater treatmamt facility into the
surroundi ng body of water. In these enbodi nents, the
means for renoving sludge fromthe of fshore wastewater
treatnment facility includes a treated sludge discharge

g, —r g o,




former, treated wastewater is noved to a | and-based

site 140 (water treatnent and/or distribution facility
w@)osa04pi pe 121 rat her then bei ng di schar gedPCTUS20051€14066

wat er 30 surroundi ng the vessel 10. The enbodi nment of

FI G 23. The siastieivater treathieat faoflity-bf33aini 1 G rwhePein tloepeanstfat

the .vessel ;10 is | ocated offshore adjacent..to a dock
TGIAQ VRS treated, WesIFW AT ﬁelFlft fYREeWHIE BWE{’%HW EQTpRYSSS an

ok iﬂﬁﬁﬁféonﬁ{%mﬁaéhdn%%ﬁﬁ%ﬁg%ﬁwﬁfeﬁmthe vessel 10 by
the sane neans as the syste of FIG 2. The treated
wastewater is noved to a water treatnent and/or
distrjpbytion facjiljty 80, .The resul tant .sl udge i hi s
enbodidht rseReisEredtrshi frdty aEQem 45 vy ot
c&hﬁﬁ&% Al h&hSdr ek R Eing Fron el wasYewd&t thetnbisiit BEbiRyGRIOUBY Bbdy of
belt 50. At the sludge disposal/distribution facility
wato, the memdblenicleyaprising belugalip of disclufgospertueest ed furt her.
Fromthis facility 300, the sludge 275 can be
transported to another destination for agricultural or
I ndugt r TBé wdstewatePre /MR aility bBc1¥aD] 6; veheZedf the wastewater
Referring nowto FIG, 4A a cut-away side view of a
troatmeat fagility fathaycqmprings ¢ chambefermiXing thedrpated ceastewater or
{ Sl wn. Wastewater is received
s@ﬁ?@ﬁ?a&e&ﬁ&%&o@yﬁgﬁ&?ht ake chanmber 320 that is
in fluid conmunication with a first pipeline 120. The
wast ewat er then proceeds to the primry, treatnment
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the secondary treatnent bioreacto 0 where
faeility oamgasingns absorb organic matter and nutrients

fromthe st er. After several hours, of
suspHlo| ot 15156 TericrastPgiT EHESE poTRosat Sk sreaibe
w%ztéwaépﬁlsat&fenﬁ thl}zg)oﬁleﬁ’f,d 8&h%F%hd SniREMS @]gigg daplivie6t 8hting at

to the sludge atment conponent’s 280 pr ocessi ng
least@Odnglidralitges ffer day ofieasiewalet, andbeihg bdegehfromfthe goup
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tank 260 for further secondary treatnent. From there,
capablevd sedugingdhe pmoviad 9rgapic mattdricanlirined dawasiaw ate rak

2.0 ere it is disinfect.ed, The treal.ed wastewater .
aigihteolfiE atvient Sl FOPEHES s Rl MRl o MR EHGhG: and
nifssagotlisgitan dohpridingehacge fehemdeingddhtaad cdmprising

pi peline that noves the treated wastewater fromthe
nijregeer physphorausy fiem Wagtss@teraci 1 i tyl 40 where it can be

di spgsed ' [ tied, an
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call¥ction syetentliotfe ivastewates ekatifenfaailityye di scharge port 40

shown in FIG 1, Alternatively, the treated wastewater
can 9 ocedBeRRIF fqméo‘flngqgﬁat@<¥ wastaeier framghe yasteweter, v
: e it is subjected to chemcals that are

n%%ﬁ?%ﬁﬁ@%“&?ﬁ in the chem cal feed 250. Once the

wast @llat es meass foe samsuing slodgedfrom tiadwasieeatet tremmemtrthcility.

it is then either discharged fromthe vessel 10 into

the water 30 surrounding the vessel 10 or it is
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a pipeline 120 that noves it 'to a | and-based facility
setdid vdmapaneits diffier ib ¢hedi mpwwse df béatimg vdistewraitdyut ed.

Referring to FIG 4B, a cut-away side view of a vesse

10 havi ng secondary treatnent conponents is shown. The

wast ewat er has al ready been subjected to prelimnary

and primary treatnments to renove | arge solids,

suspended solids and greases either on | and or on

anot her wat er-borne vessel 20\\astewater is received

into the vessel 10 via an intake chanber 320 that is

in fluid conmunication with a first pipeline 120. The

wast ewat er then proceeds to the bioreactor 240 where

. o

o o o,



a primary treatnment systemfor reducing the anmount of
suspended solids or greases in wastewater. 3. The
woe®sad2oaf claiml, wherein the wastewater treRCTESL005/014066
system conpri ses a secondary treatnent system
conplbsThegwasteweter treatapeabfaeility of daluc24)gvlicnein nofinst aref
organic matter contained i st.ewater. 4. The vessel
S‘?S‘ng F‘é‘inPr?Ifn%W% Feé%aﬁat?cﬂgy Wﬁ&o&/ﬁ% WALy eat ment  syst em
conprises a disinfecting treatnent system conprising a

means for killing a mcroorganism 5. The vessel of
cl ai 27.1Thewestewatet treatwmst aedityeof daion2rémthecompnising a

Rk b BT NEE el TOBP P SGPRP PR Ghegheond
chfy prous fromwastewater. 6. The vessel of claim]l1,

wherein the wastewater treatnent system conprises at
| east two of the follow ng systens: a primary

sor 1 88 By e e AR R o EucRR R RSB

syst gahsperigivedsigydbadtdn haité 3R &ldeo afwdsRMtdr hidatnitdt facility
anount_ of organic matter contal ned i n wastewater;

a
logptefl pffsleqrp iy bedsaehisier; sthe Maptewatiep rraimegt Bcilibnheing eapable
o#ﬂréa’lti'ng%t Radt 20 R ARy Per & oﬁvg]s%vce{t%nanc[ emoval system

conprsing a neans for re I'ng a nutrient conprising

ni t r aghe wastewhies pbametistatilioynsulsttingahe wastewatee to/st et one

of claim1l, wherein the wastewater treatnent system
systsimp elecied fpm the,group gpRsisting ofha Priglary eaiment sekmsfor

re@ﬁéigg E}%eatarﬁcgg# ?Iééslkgé)ﬁ%ﬂ 881 dsVr rERBCINPhst It @R Hon g

sus r greases in wastewater; a secondary
tréeatmabingystemsoomtprisingdpterisicappbimof eealang dpwd becaoifc matter

reducjng the anount.aof organjc matter cont.ained in
o st S s est g eak RS SGOPERE & RS foig
Kkifin AR Rerb Fearibh! dd¥th Rt 0R66A R S8h ceﬁ%ﬁéinglatlﬁé&e Yor

removal sysStem conprising a neanS for renoving a
remetvirigeamuty ertgoinpiisg g mitrogeg em phesppbrosp fionowastéwatar.
wastewater. 8. The vessel of claim1l, wherein the

wast ewat er treatnment system conprises: a primary

t r eapgreThe S¥HbE OY E1aim REOWErBE thd\@eRPIbjecthg HESPRRARHer to
solids or greases fromwastewater; a secondary

the ableashone sysjemn eesulis inpthe prosgcbercokan endqupdist eclegted from the
i ng ' tt tai ned i
e Pk 07 OB Mar e R B M dert syt em compri si ng

a nmeans for killing a mcroorganisnm and a nutrient

renmoval system conprising a nmeans, for renopving a

nut r3&nthecpahed of elgion 29 Hgher comppisBgsp@pving the end product
ﬁ%%ﬁ@%gt%atelgtr?a{%gntvfgéﬁ . Of claiml, further

conprising a sludge processing system 10. The vessel

of claim9, wherein the sludge processing system

conprises a neans for _removing water from sludge. 11.

The Yes5® m@ﬂﬂO@ nglﬁar@?%ﬁ:]&@i RMpRising|thegfep pF dlEmg;thgend
P P B o B RoRRE £ Snf BRI AR TR sk Mlatpr treatmen
fawithiér.ei n t he sl udge processing system conprises a

di si nfecting system conprising a nmeans for killing a

m croorgani sm 13. The vessel of claim1, further

COMPS]. STHYERPEWFEIASIENE Aeril] (Mo e is HARertASS EonPhhe

claim1, further conprising a propul sion systpem or
sitewwi lanyl tolthe wegewhter tatmEhicfacilitysah agipetinacomiectifgithelsée on

C ising a chanber for. m xing treated wastewater or
lagcfg};tbgw\ﬁft?. a%{%garmlﬁfnogqf’]g‘%ody of water surrounding the

vessel . 16. A wastewater treatnment facility situated in

a body of water |ocated offshore froma | and-based

wast ewat er coll ection system the wastewater treatnent

facility conprising: (a) a2wastewater treatnent

conmponent being capable of treating at |east 20

million liters per day of wastewater, the conponent

bei ng sel ected fromthe group consisting of: a primary
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outlet in fluid conmunication with the body of water.
22. The wastewater treatnent facility of claim 21,
wob@sa02943 he outl et conprises a nenber extendi PQI/U805/014066
the wastewater treatnment facility into the body of
wat eB3. The nmotrdderf ctadm 8| shagimthglwastiwiatey iofrardpetébfrg® the
apertures. 23. The wastewater . treatnment facility of
SE G 460 st eGSR N4 § BNEFESFac |1 Ly
further conprises a chanber for mxing the treated
wast ewat er or sludge with water fromthe body of
wat eB4. 2he mithedaifeleand0, whemimibatenl priduct iy dschargedenhto the
b bo_&ﬁgf wat er | ocated offshore froma | and-based
PINAY 'r collection system the wastewater treatnent
facility conprising: (a) at least a first wastewater
treat nent conponent and a second wastewat er treatnent
conpdhehhe msthod ofclaithd0cwhersinethe sndpiodyctdapratsperted to land.
treating at least 20 mllion liters per day of
wast ewat er, and being selected fromthe group
consBet Thgneftioddf PIaiMB5YwhéreRt ABipElieis Lsdd thAfansRAtiBE REd
t he amount of suspended solids or greases in
Pigduetdodansy ; a secondary treatnment system conprising
bacteri a capabl e of reducing the anount of organic
matter contained in wastewater; a disinfecting
t r eaBTreThe sigthod vl claim B5 swherein dhatte edsel ki hsedl B@transport the

'crgor%anisn1 and a nutrient renoval system

m@%mﬁ Wi nd- means for removing a nutrient comprising
ni trogen or phosphorous fromwastewater; (b) a neans
for noving wastewater fromthe | and-based wast ewat er
coll ection systemto the wastewater treatnent
facility; (c) a nmeans for renoving treated wastewater
fromthe wastewater treatnent facility; and (d) a
nmeans for renoving sludge fromthe wastewater
treatnment facility. 25. The wastewater treatnent
facility of claim 24, wherein the first and second
conponents differ in their manner of treating
wast ewat er. 26. The wastewater treatnent facility of
claim 24, wherein the first and second conponents are
separated by the body of water. 27. The wastewater
treatnment facility of claim26, further conprising a
conduit for transferring wastewater fromthe first
conmponent to the second conmponent. 28. A nethod of
treati ng wastewater, the method conprising the steps
of : transporting wastewater froma site on land to a
wast ewater treatment facility |ocated offshore in a
body of water; the wastewater treatnent facility being
capable of treating at least 20 mllion liters per day
of wastewater; and at the wastewater treatnent
facility, subjecting the wastewater to at |east one
system sel ected fromthe group consisting of: a
primary treatnment systemfor reducing the anmount of
suspended solids or greases in wastewater; a secondary
treatment system conprising bacteria capabl e of
breaki ng down organic nmatter contained in wastewater;
a disinfecting treatnent system conprising a neans for
killing a mcroorganism and a nutrient renoval system
conprising a means for renoving a nutrient conprising
ni trogen or phosphorous fromwastewater. 29. The

met hod of claim 28, wherein the step of subjecting the
wastewater to the at | east one systemresults in the
production of an end product selected fromthe group
consi sting of treated wastewater and sludge. 30. The
met hod of claim29, further conprising renoving the
end product fromthe wastewvater treatnent facility.

31. The nmethod of claim 30, further conprising the
step of diluting the end product prior to the step of
renovi ng the end product fromthe wastewater treatnent
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