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In many instances, it is desirable to grow emergent aquatic plants in waters that are too
deep or too dark to naturally sustain the plants. Floating planters or floating islands provide a
means of growing emergent aquatic plants in waters that are otherwise unsuitable for bottom-

rooted plant growth.

Background art floating planters typically have a plant growth medium that extends
above waterline. This is not a natural situation because the stems of naturally occurring aquatic
plants typically emerge through open water into the air. When aquatic plants are grown in
background art floating planters, the plant stems emerge through the planter’s growth medium,
thereby creating an unnatural appearance for the aquatic plant habitat. In addition to their

unnatural appearance, many background art floating planters are constructed of a relatively
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The present invention has a number of advantages. In preferred embodiments, it provides
a natural wetland appearance, in contrast to the “planter-box” appearance of the prior art, making
it particularly useful for decorative waterscaping applications. In a preferred embodiment, the
present invention is relatively inexpensive, easy to construct, and easy to install in both small-
scale (< 25 square feet) and large scale (25 to >25,000 square feet) applications. The suitability
for large-scale applications makes the present invention particularly useful for water treatment
applications, where the unit cost (dollars per square foot) of the product must be minimized in

order for the technology to compete with alternate treatment methods.
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In preferred embodiments, the system disclosed hetein allows for readily achieving
naturalized shapes of random size island systems. The elevated, more buoyant islands of
preferred embodiments of the invention are an attachment point for additional strips of
submerged platform. When positioned over a seam, they allow for adhesive foam to lock

parallel strips of matrix together while at the same time supporting the strips at the desired level.



subnmerged platform Wen positioned over a seam they
al l ow for adhesive foamto | ock parallel strips of
woredoriixd2e@get her while at the sane tinme supporRCHYSI00EH064869
strips at the desired | evel.Preferred enbodi ments of
the invention allow for various kinds of plant
propagati on, including seeding, sodding, planting of
beddi ng plants, and bul bs or bare root plants on the
eb%\f&{e%%l %H%ﬁmf’th ge@oh RO 15 Q%80 EiRGs d’i’g}lén@ﬂ%paga‘tmn
(submer ge |on round art syste
includsngﬁwﬂdlng,anddllyg,mng eﬁba'ddmgqﬂantsq amhbmlbs brebareatolooplats by the
for dro r.Q af,ion ating structures.
clevati Lo B i, Bl SR ARl SRR O R o IoH R ot
systenm arﬁ&gnﬂ'mhntmﬁm’e redieict@hiyn thatthiyalllowain@r fob @gdreponiOptopagation on
| and plants uld thrive in such a hgdroponlc

floatingGHAE <5 E XL ETF Sere oGt A G FHEN MY GRETgHot occur in

many RAOMI d@tel 86dibbRIySYdtlahd@plafds ivodRAGESe RRAVEa hiloponic
waterline, so that terrestrial plants can thrive

conditjge tHieferred crbedimprs phthe inyegtionspravide foritetanstital aérrsaacsg above the
waterlﬁﬁ:u% ihGt BLaRGS Ipﬁ:eﬁ'l% @h 9Qive ety 81“ Jehige \Lét%agggsdf filiBfSacrated.
ecause their ots can grow I n the sat urat one
Aquatigi plivits caradsdabrieactthe Hieaiing ialatds. beFhee greggents camgrentii tre
saturatee rzlrd%g ! :{bl’glang I%;ﬁf ﬁlrtg% &sg g% g@%)et I%{QS%&{J 1'3% y t@guat aﬁll %Qerefore for
growit Bath g @diie dnd anestrial gaits batadechottOneurabd esd uiRhtugated zones are
(&referred enmbodi nent of the invention is to provide
provigeflich and diverse, but relatively inexpensive, habitat
for aquatic (wetland and facultative wetland) and
terrestrial plants and associ ated organi sns_t hat

aPrepkicetd aprefpred eabadivent of g dnveationispe aroaiteaich and diverse, but
relalu@ﬁﬂ%’ﬁﬂénﬁ% %ﬁlglta?ffor sgﬁﬁf(%ﬁﬁ% a%Htf&gl &ﬁ‘ﬁ!&tw&fan&e)*@g é?rrestrlal plants

ntiron I's to shade to and mnim z
and assbs depoigomsiny thabaidi).ws theplahis to ldyje @aiatusd! appgarater Arather object of

a prefmﬁdges%go%wergpgﬁlp %bxlfegﬁ%g%lttﬁ? gwl\zlsdle%gzgjs Eg E?CL?]}%}/Z% rhlee%;ta%soggtion by
pondse m@diefrsmjbet off B @rafEVVeRIink Wi B BT hs &Sveftiod iSk@nGhpBRdYariety of
is conprised of a nonwoven matrix that is

methoidﬁ}’%iél?“étd’fwalgﬁ“%hoyant foam The matrix is preferably
conprised of polyester fibers that are intertwined to
forma randomy oriented web or "blanket" with a
s iranprgfedret lsnbReigest, drednwingon corppiéfes pralslapgd bpdethat is comprised of a

nonw&{!emﬁu? fhae njgagd {Nﬁh %Q«gyagpi%)éma e %is‘a‘irff‘xb{s'p?qur%bl?%omprlsed of

polyester fibers that are intertwined to form a randomly oriented web or “blanket” with a
standard thickness and width. Preferably, the dimensions of the island body are established by

attaching multiple pieces of matrix side-by-side and vertically.

In groundwater hydrology, the zones of the subsurface that contain water are split into the
“saturated zone” and the unsaturated or “vadose zone.” The saturated zone is the area of the
subsurface that [ies at or below the water table. When a well is drilled into the saturated zone,

the level of standing water in the well is equivalent to the level of the water table.
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the floating islands. The bi-vadose zone comprises the moist portion of the island body that is
above the saturated zone. In the bi-vadose zone, the pore spaces within the island body contain a
mixture of air and water. The bi-vadose zone does not become saturated with water because any

excess water that enters this zone drains down through the fibers by gravity.

In a preferred embodiment, the invention is a buoyant habitat system comprising: an
island body having a top surface, said island body being comprised of a non-woven matrix that is

injected with buoyant foam; at least one solid elevated growing area that is attached to said top



the floating islands. The bi-vadose zone conprises the
noi st portion of the island body that is above the
waawanaed zone. I n the bi-vadose zone, the poPET/FRAOTE6H4869
within the island body contain a m xture of air and
wat er. The bi-vadose zone does not becone saturated
W th water because any excess water that enters this
zone drains down through the fibers by gravity. In a
surfac@rs%foesroﬁlggle%ﬁ'gﬁ’ AL RAE areh Bﬁné @élnef %eﬁ’ Btk Em?u%v&%’ ARix that is injected
tat system conpri sing havi ng atd op
with @QY@@@@IU sad dt least amjhddkmwd{wt ﬂngrglowsgdlr@ftha is attached to said

top sug@&i—, \é%éﬁg%(gvgéd’ %Li% ggo%%lgl Séfllggllng ?:%W%s&d é’? glggll?tﬁ%rtmg gosald non-woven
matriathbieanbizclet Dpsdibal of g hadiam. Padferablyl i Rbewav@natrix is
i ' f a non-woven matri X

b d
compieg o FBerd Lt aEter P10 BBy A i SO S RYeYghfeam is o
polyufe€ah® &er. rbfefibeY 34i8 @u@faﬁt’\foﬁﬂl IRE §Aeds9lin 1R rAldeFREH 04925.0

said top surface, said hol|owed-out grow ng area bein
pounds prirbEeon Pralgrably axid grongh sredwal eprisisesiesib tonveid rhiydrophilic
n Y,
oo 184808 S50 BRELTRY vl 01 T WL ef80L)
Pleferalvibfe&atd/\ﬁbfedh&m afthmmtar ib Itlaerrk@e oflﬁb@ﬂértalab(w,t 38@ilehier. Preferably, a
water %gé)eﬁqan[tx Fmael is Barda R} sald[eébeir nePtrﬁfo L&%ﬁﬁgliyrbmfltgx%as a

Ooam nas a enS|
lhlcknﬂé's c(f abﬁmre@lt PehesC Phéferabyptaid Rleal @bd@bédtnpri‘saé ﬁblﬂﬂ:ﬂbﬂirﬁppmg region

um C, S topso i1, hydrophilic foam
having g HHM’?&'? figho &flgl?lﬁ%ilét i Hgnghe W@F@P%IC‘)‘? Sthgpfegtons of said
lslandfbhz)ﬁfE I Brefdr &b P Ak MawbBle-tfabPRE Segidi ﬁfc%ﬁl%e)d of pedt dr f)&l?@(ﬁglene.
have a dianeter in the range of about 6 to about ™30

denier. Preferably, a water-based | atex binder is

bﬁkﬁ%ﬂ‘féﬁg fe?ﬁ:'d%rrfb'oﬁﬁﬁeﬁt thd 18@51&1%9 llya @?htﬁ H‘R&]at%@\év%ﬁand system

mat ri x t hi ckness 'of about
compiing: e&rra:blnyllly-swmierg@l hmiyabbpiyntdmhm,l spignoamally-submerged plant

. bb tra havi ermeabil .ty to
nabitaf Htg e AR Oh ettt Balrasaes ¢ hiY b uprsgrmat and a
first pluggitp 6sbhudlyasidiodick dispssed b@tﬂﬁ} safdy ﬁfsﬁ’{o@lb&ki&venﬁﬁdt%t Jeast one first

ubbl e-trappjing region is conprised of pea
normaﬁéfr%ﬁwcaﬁ@l Pl habibtt st ispsitaghsd F%W“é%éﬁlif#@nﬁald #ileast one

normdll?%%lﬁlﬂﬁhrg&l Rarl? %QM?&@ beidk E‘M{lﬁﬁs%g Eéc@ﬂ&j bé%/%ﬂtecminket assembly

conprising: a normally-submerged uoyant
that cqreilsisea secetd domppvie thit-and Brverayd ¢ lustlinof bustypntdiodies disposed

within s?l[.gjsrel:(?ﬂdr}%nq?&}eﬁ%at a%ﬁ%?ﬁastgl 9§ecgﬁd gor%faﬂbl Egt-tq%%ieﬁedtpyant

habitabfhatis a‘gslfreau?nbd odidiep durﬁm&aﬂi amldaloi onesadotd hbirsdl [yi-sue@Bed plant
habita{Tgéir;]g ggmpnse& tof é) Qoentetnllgr ol said non-woven mat that encircles a portion of growth
medium. Preferably, said non-woven mat is comprised of fibers that are intertwined to form a
blanket. Preferably, each of said plurality of buoyant bodies is comprised of a polyurethane‘
foam. Preferably, each of said plurality of buoyant bodies has a density in the range from 1.0 to
25.0 pounds per cubic foot. Preferably, said growth medium is selected from the group
consisting of peat, topsoil, hydrophilic foam, and a combination of these materials. Preferably,

said fibers are polyester fibers. Preferably, said fibers have a diameter in the range of about 6 to
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r egBBHE" BESGRITGITRGY QHITHE %%E%Age\élﬁ%@y E PRaVINGS
habitat. Preferably, said bubble-trapping region is
conpri sed of peat or polyethylene. Further aspects of
t Wbe featpegstaf dlre ini¢ritiob e ld bre bettep andanstodd ipnmeboersk tethait@mpanying

aravifis, A SR R R R B ST R OB LR B o
skilled in the art will realize that other enbodi nents

of . the inventiqgn are possijble and that the details of
¢ kg | i IPinG itk Oban BaR brdydniaRcoidanGe R Agre Fré%,dp@’e‘?@lment of

the 1n@én|ttoer¥ \QHME a PSRRI Jflzht%ﬂ 4rBFis 9engRRlo bd Hﬂﬁnerééa%elow water

foll owi ng drawi ngs and description are to be regarded
level.as il lustrative in nature and not restrictive. BRI EF
DESCRI PTI ON OF THE SEVERAL VI EWs OF THE DRAW NGS

Fig. 2 is a side cross-sectional view of the island body of Fig. 1.

Fig. 3 is a schematic representation of a microscopic view of a portion of the island body

shown in Fig. 2.



The features of the invention wll be better
under st ood by reference to the acconpanyi ng draw ngs,
wakioeh242eé ust rate presently preferred enbodi neEPEBHUSH007/064869

the invention. Fig. 1 is a top plan view of an island

body in accordance wth a preferred enbodi nent of the

invention in which a portion of the planted area is

desi gned to be subnerged bel ow water level. Fig. 2 is

a side cross-secti pakrY:NeW RUMBERS S! and body of Fig.

1. Fig. 3 is a schematic representation of a

m croscopic view of a portion of the island body shown

1 g BREED T R T RS B L RARR S o
inventbonvorr thademtinggt t he i nvention on the drawings: 1 solid

el evated grow ng areas, first normally-not-subnerged

pl ant habitats 2 hol | owed-out el evated grow ng areas,

S @condsdlrdihicd gRsving BRAE ek dohARtndRaRlh &b fant habitats

subnerged growi ng area, normally-subnmerged plant

hébi t abolloy(reravt slerited grewitierigeas  weond normplly-pesoybmerged plant
‘habitafT€r gent aquatic plants 5 terrestrial plants 6 growth

medi um 7 buoyant foam 8 bi-vadose zone 9 denitrifying

bact er subnieeed ghbviog atet, farmgly-pdmidrgel floft hbbibin| sebiersible growing

area, island body

4 emergent aquatic plants
5 terrestrial plants

6 growth medium

7 buoyant foam

8 bi-vadose zone

9 denitrifying bacteria

10 bubbles

11 first portion (of bubbles)

12 root and matrix fibers

13 low permeability layer

14 second portion (of bubbles)

15 third portion (of bubbles)

20 buoyant habitat system, buoyant simulated wetland system
22 water

24 waterline

26 outer ring

28 matrix, mat



12 root and matrix fibers 13 |ow perneability |ayer 14
second portion (of bubbles) 15 third portion (of

wheblizele 20 buoyant habitat system buoyant sPEIIUS208T064869
wet | and system 22 water 24 waterline 26 outer ring 28
matri x, mat DETAI LED DESCRI PTI ON OF THE | NVENTI ON
Referring to Fig. 1, a preferred enbodi nent of buoyant
habitat system 20 is illustrated. Solid elevated

. : -
aroa of |5l anubagy PSRRI DB BIVERIRRL Sces of
non-woven polyester matrix or nmat 28 w t h i nj ected

b f m .
PR AT s et amoGshihey Peant oG S P Biiptoaced

Solid elet#ed growihpZfenf] anaRaMBMeR] (oo s@merﬂ@ﬂey%’é%’g) aré@&rr ik¥nd body 3
t hat sf dled with a portion of gro

are Comppi BIFFE HEY" BEVELRHY§5&E dhagix %mpatr?étvgm lajected buoyant
foam B thé aﬁl%irﬁlff SH I RE Qo iRIF QIfdwed $ah
o tg soi | hydpophl lic foa:m ?%lﬁeg)r conb?Vr?atl o%@o#r&tgﬁéezzels

Compl‘hs&fi of putpiring 20 of Imﬂéf@/ierl éag- epeipestarbmetrixtthas indlled withoa portion of
gromﬁrﬁ‘kdiuﬁi éoﬁl%ﬁtﬁ t O or g@ Eplgh&%tﬁ'oé Gy I%E*Ltehhlbs% tgbl%l?og &ustammg

are intertw ne r OXI mate

plant grawth, skhcls pbat, ®Bsdilbjsphilicfam] bea tmmtnnauom)f ﬂfeeé ma@hihlyg,
produced in a continuous strip and cut to | engths of
approximately 90 feet for shipping. Preferably, the

Nmd fraferree e@bbdilent, R ddtan keal is cé'mﬂrls!ébl RE 280- Bﬁﬁerﬁﬂ%&t@r fibers
the nom nal wei ght of the gester ber's

that aféﬁﬂttfﬁ“ﬁmﬁﬁ@ Bra kPP ﬁé‘?Chstb'tEi PES§ inees widS. The
mat 1xVY§ RILANS PrdRL&HKnkY cﬂﬁlﬁﬁ L stBp8hELARS YenbRKS S 0mbfe 90 feet

' Eer st g%l ncr ealge t he us?t i f Sf Eess and e&%@ab??@?y %11% % o
for shqu@gk greferably, the nominal weight of the blanket is 41 ounces per square yard and the
nominal weight of the polyester fibers within the blanket is 26 ounces per square yard. A water-
based latex binder is preferably baked onto the fibers to increase the stiffness and durability of

the blanket.

The characteristics of the matrix may be adjusted by varying the construction materials
and manufacturing process. For example, the diameter of the fibers may be varied from
approximately 6 to 300 denier. Coarse fibers result in a relatively stiff matrix with relatively
small surface area for colonizing microbes, while fine fibers result in a relatively flexible matrix
with a relatively large surface area for colonizing microbes. The latex binder can be applied
relatively lightly or relatively heavily to vary the durability and weight of the matrix, and dye or
pigment can be added to the binder to produce a specific matrix color. The thickness of the
blanket can be adjusted from approximately Y-inch to 2 inches using preferred manufacturing
techniques. The applicants anticipate that thicker blankets will be produced in the future, and
these thicker blankets (for example, 3 to 12 inches) will be used as island body material when

they become available. The blankets with integral latex binder may be purchased as a



The characteristics of the matri x may be adjusted by
varying the construction materials and manufacturi ng
w@e@cesr26 For exanpl e, the dianeter of the fi bPCBHUNYT/064869

be varied fromapproximately 6 to 300 deni er. Coarse
fibers result in arelatively stiff matrix with
relatively small surface area for col oni zi ng m crobes,
while fine fibers result in arelatively flexible

manuﬂ%fédxiteﬂ t(ﬁn@mﬁrﬁLchttﬁr\éle{afysu 2419 fﬁa Qgﬁal"i’srﬁ eI‘lQJ N{anufacturmg
coloni zing mcro at ex er can

Comppay, dnd. w&AgwbitlyKidoygiar relatlvely heaV|Iy to vary t he
durability and weight of the matrix, and dye or
pi gment can be added to the binder to produce a
Shea:j)ﬁefe@reﬁahibbmnﬁ:ﬁt Qimeatifr iéraknesganel id g ghlaniigtin the island
can. be adj us q1 pproxi mately '/s-ipnch to 2

body by igjrsang Cﬁlffdﬁ il FHE LA REPSTUEE HP Hig@erous Fatrix or

mat. BRApIIFAALEn ARSI SlcRkBaddRakd ERECk Plach hakehs mitrd. THEinjection
produced in the future, and these thicker blankets

pressuee. gesipiegipgragire, g dnjaggion ﬁbfﬁé@)unw eofithyfpamgpigetion madhivdire

preferQﬂ? ﬁrég&ts% a5 & pithB tﬁe%&rmwmgl\ﬁ@ ok @ﬂh@ bucyﬂﬁt BhakgE foam

I ntegral” | atex binder
may ba instalied so aw@dnrmtlém c@mmummohmm uhrcelgh@ft tleuidtek) @ alternately, it
mat er i

may bg ﬁ“s}féf\f(\’gr? i {o 0v1de 111d1v|1c{uaglg)Lk?ly%t}n[ fé:)'als'l rgi&%gxal V}qﬂ:ﬁ? ﬂ'}édnatrlx that are
separamlab’ySnan[bamm amea bf inueaty pbutefiag@re3in@flaybd injodtet iRdm the top,

and b ecting uncyred |iquid polyurethane
sides, PR BPTRACDY s@%@ F‘énﬁﬁg’&glf’ﬁ‘éo“p‘?f hiss swces depsndipgion the
pmﬂcJBﬁqﬁﬂbMHﬁ%ﬁhﬁngmkﬁsln t hen expands and cures in place
within the matrix. The injection pressure, resin

tenperature, and injection shot volunme of the foam

i fH E??l{?iéﬁ?[{éﬁ gﬁlggalﬂ%nlaﬂ‘% l?ltdl.ﬁﬁ{ 1%51?&'1%’ cc%s&&&éd sqg hg\% a thickness of

prov esired cure
approfiomfaly Jhehén a[mquwﬁ fham ikevdt ladvirpch miad chmdpilemmyd:é 2& pounds per

uous v me th t,. the
cubie SR By e A Bt E braat 85 min . o pepiafes to the top
surfack BElih¢inghgak. A BRY.38dons sledtio0iscudd HARM WidehridRvitthepaBtFd of
that are separated by non f pamed zones of matrix. The

approygjaiely &4 RS PESTIHArRaRPhpEs iRt Brerac s R Bapoppproximately
spheried1 3@ Shapl, rhabf?l%gta‘%fﬁlﬂételt Jf%pbr%kﬁ‘ﬁh@ely Q rmcfhﬁé) e sﬂ'ﬁﬁp@ﬁeﬁ%tdegﬁty of

of these surfaces, depending on the partic
approgpptdlc agipoh G@lﬁSIStlhé of gppaerddmately 25 pefgfodyurettiarerfhon ithme streinforced

. he isl.an constr as.to.have. a
with n%zﬁrl%é E%vel@%g g?ns t bi¢ app‘?oxu% t% 4 }}Cefd The density of the polyurethane foam
may be adjusted by varying the chemical formula of the resin, or by varying the application

parameters such as temperature and pressure.

Preferred ranges of foams for use in the islands disclosed herein range in density from
about 1.0 to 25.0 pcf. The lighter foams are desirable where high buoyancy and low cost are
important, for example, for decorative water garden islands. The heavier density foams are
preferable where high strength and durability are important, for example, where the islands may

be subjected to boat impacts. The foamed zones of the matrix may be optionally coated with a
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approximately 8 inches. Uncured foamresin having a
nom nal cured density of 2.5 pounds per cubic foot

W@ pwii242%6 preferably injected into the bottomPET/UR®07/064869
matri x, and penetrates to the top surface of the
matri x. A four-second shot of uncured foamis injected
Wth a pressure of approximately 70 pounds per square
inch, resulting in a cured mass of foam approxi mtely

h havi ng. a di ter,of appr
v ROk PR Rl L0 P S SRR Hams
that clre 8vn;hcaftpugmmﬁersbmgnm beappd axprovitie bytraldubatiiidy.
pol yuret hane foamthat is reinforced with nmatrix

having a density of approximately 3.3 pcf. The density

oRefelingrolFys et as®s boafuii@ylake 4 @Gﬂldﬂﬁ&ﬁﬂrdﬂgh ‘th%rs.‘zibrﬁgr ged growing
t.he chem_ cal formula of the resin, by varying t

area 34pi91bodw pf Balehat ahtebis P@bg‘béﬁma§qlta€ﬁﬁ@ﬂ§t4lfﬁ%€1%eﬂ nitents
hydrcsztgrﬁéa‘i’['ir Bom A 5%61%([ BelriE AP EESe Rhtef 9@[@5 THRNodtS Bf ﬂeﬂe&{gﬁ L?lamls 5 grow

I sl ands di scl osed herein range I n-density roma
mostly withingh@ Bi-trdpesf zong Bewhgrg Hieg aref Qxamdaw darge bitrumisdterateid evager
condngﬂrghgggs%%g(ﬂg}{q@%g alno%tﬁgn tfrgrlgl e waer tt)a%ﬁefr% egl; %rPWﬁP medium 6,
and fra@rsgplymémaalnfertibive: adtleﬁves“ ihbl e whptice tdwhg Burgice @n gldnd dody 3.

durability are inportant, for exanple, where the

i sl ands may be subjected to boat inpacts. The foamed

296@8 oPfhebligyaNBY il natFRYIEN S Rldn@OR | profer@PBBELiNdt Y gases that are
aspray-on pol yur et hane outefr covering to increasé

produengrangitiappsd witltip dieriglped hodydelon wrierinenghessanmrallyarodugedgases
provﬁg‘ sEHb ﬂﬁtﬁlﬁfﬁ%lﬁ&g#&nﬁf If(%gM?déi l@g .3p§a§é? ﬁfjesérﬁ 1[? ﬁeﬁl\ﬁ gﬁoa‘?ﬁ%%r fands are

roo
produpﬂdatmlmcterlp enkothet mictdbes aghart dfehfﬂubmebtgwq)rgweews r@nes&mmple ofa
3 into hody of r..22. 1n.this enbodi ment uat i .
commn g Gro e Bicsl il if s n el E RS B Ao Bppree
Pseuddindady spe Denltkifyirgyastetin coi@riit e thapld Yresditten tHeGhderad nitrogen
terrestrl al plants 5 grow nostly wthin the bi-vadose

gas. 4 gorgion of fraredueelirggd dsspysemte be yutrs a5die nopeo [grmg pbles

that r1¥l@t§1ﬁfu§3 ﬂ{bd)\/zitél%ﬁlmﬁr hg ?&tfoﬁ%tfﬁie@ﬂm%&ﬁibﬁs rlBHédh'leeﬂfaéhed to solid
from the water body, fromthe growth nedi um 6,

objects mafinnsthp piterasgedgiortier efithd iskand hoidhi tip mutfh@ttem® of the bubbles.
The b‘gﬁﬁés a§99‘°?lﬁéeﬁg?%? ;{ l%gﬁ co%flmlmsulsgfs% éj Xonstant? og?acﬁl[t)llg ang detaching
from qj:tjewvs aiebie}hmggas efmﬁrbahroﬁtg}ethp Blﬂﬁmﬂr@iﬂ pmﬁbrt crfap@emnWbbdm toward

the waﬁrosa[}s anggaélgg]es %atoayye \é\t@gcﬁeé %Ject-:lr;h\h?lt Fi‘n t %tIS ancl produce a positive

buoyant force on island body 3.

In preferred embodiments, island body 3 contains regions of relatively low permeability
that slow the exit rate of the bubbles during their upward migration. These zones of low
permeability may be comprised of organic detritus, trapped clay particles, or any other dense,
fine-grained materials that are present within island body 3. When the rate of gas bubble

production exceeds the rate of gas escape through a low permeability region, bubbles accumulate
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provi de sel f-sustaining buoyancy for island body 3.
Gases present in natural floating islands are produced
whyoobazees i a and ot her microbes as part of thePCT/US2007/064869

nmet abol i ¢ processes. One exanple of a common

gas- producing mcrobe that is present in floating

islands is the denitrifying bacteria Pseudonobnas sp.

Denitrifying bacteria convert nitrate that is present
belovsﬂpa\;ﬁgt\ﬂgléﬂd\ﬁ% ?%grl%rg eﬁ{e% g%gﬁl\lllegeﬁl brllltﬁbl@? altse Qtﬂitr%uté Ql?oafancy to buoyant
habitapgystemo20.f or ms bubbl es that rise through the water

colum. A portion of these rising bubbles becone

attached to solid objects within the submerged portion

oRefehing to/Fanad, b@cﬂ&m‘dﬂﬁre@hﬁelﬁaﬂcfnaﬁa rﬁIGll‘ﬂ)‘éct@Eb \Qéwfohﬁ portion of the

es. The bubbl es are rodu ed nore or
land Y P RGP M G LBt AR (9475 00 W PR eRaRpd (o produce self

sustaifi@ 866y angy by AELIARISEE i@ td MeYe RhOkat &) ﬂé@m@lrﬂbahﬂ% QURBs.  Fig, 3
t he subnenggd portion of the island body toward

illustrgiss We selfrpysiiping baeyanabhrdmnismaof a menaketiuddatiog istand that
1ephc£%pkh%%t:ﬁ"—s%t£1 i %&59?&30? %faﬂﬁu@f f 1?1?1 &Bg.ﬁ%ggllyonenlk{gyéﬁtg. 3,

force onis n preferre

demtrlfsllnahdcttrw‘s}/p@du@rgaaﬂanlsblwe@ thatgisolipwaidas stwettyby thearrows. A first

porio 31 BRI Do Sl g Lt B8 (3B B S, proviang

an up &t feed bf Moya]mwo bﬂarﬁlﬂimy Bs &dadufiti; gan dpéi‘m@ﬁilﬁﬂytlé}b%r 13 below
trapp clay particles, or an ot her

waterliie Bipgris ChradP ARY BH AR 91Ag b ks Raagas & segopdh pertion 14 adthe

bubbl&qgﬁc&[mu\(mﬂt thO OWRLRTRE ofdR 1&1# galrr%amlﬂﬂl HEdri18 ”anﬁ%ﬁf?@ﬂémon 15

the rate of qas esca e t hr oug | ow pér all
of the bubflesio apemspiles valbiie ey wmeaiwnafdmmlﬁ,mmwdme an egqhumal

buoya ﬂg&g %?ﬁﬁaq%@tlﬁgy@%ﬁlﬁﬂc% @"’?ﬂl? (i)y&ndl, Eﬂléltlt'%m ggr%?a&gyy layer 13 may

be compﬂimdaf naumbpresels tadh apeaf orasymheﬂi@mataﬂale siidheiw/ pofyetylene. In
he island bod resent ed.

t f
QiR ERTP o ERes ey FEIHAS  Su® ey Bk 0B <1 gHEEEsg island by

produ@lcdbSee- e &kl gtall Padig b HY s@&be%@l'}ﬁmcﬁﬁoﬁéd@d f8m the
to those that exist in natural floating islands. Fig.

water,3hgrehy repylapel inpreassd bpoyanet 24ithe lnd twiieey mechani sns
of a manufactured floating island that replicate the
sel f -sust ai ni ng buoyancy of natural floating islands.
Al mimoveasésnitiheesirilge tadddiénsolved dxpigayg Obtdht@a'sa t@ water 22. One

exampﬁ%g%l f%%éngklsgghse or ngte}‘ preatmen 0 ré’l (\)A\% egice%g’ ammoma fb (}/ m

e ar
wastewater by converting it to nitrate. When nitrifying bacteria convert ammonia to nitrate, they

require both oxygen and carbon dioxide. These gases become depleted from the water by the
metabolic action of the bacteria and must be replenished in order for the metabolic process to
continue. The gases naturally recharge the water body by transferring from the atmosphere to
the water at air-water interface 24, but at a relatively slow rate. When water 22 is forced into the
island matrix by wave action at the water surface, an air-rich froth is produced. The froth
provides a region of relatively rapid transfer of oxygen and carbon dioxide into the water, by

means similar in function to those of aerators that bubble compressed air through the water
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portion 11 of the gas bubbles adhere to root and
matrix fibers 12 bel ow waterline 24, providing an
wapwanzhi2bor ce or buoyancy to island body 3. | nPCT/US2007/064869

addition, low perneability |ayer 13 bel ow waterline

i npedes the upward m gration of the bubbles, causing a

second portion 14 of the bubbles to accunul ate at the

| oner surface of the |low perneability |ayer 13, and

hi Lo . 19 accunul ate wi.thin, . . .

colunb b AL BT P Ry o b Eh By RSP By PRy i
the wideroyant force to the island. In a manufactured

floating island, the | ow perneability layer 13 may be

conpri sed of natural materials such as peat, or

S ydroetier Bref@icdichlodingdie hheasmbpetase tddandy 3 lifpaddinkd on,
IDM/?ernBability regions may naturally evol ve over
approxipagely K0 HicheshstoXe taee e 281 thRg by gnabHag i shallgw-aft boat such as a
canoe @&pdsk bys the istngr

.pa?ticles col |l ec eéﬁkfgﬂf%ﬁghaa?g§§0?ﬁ§¥§g395g%ﬁﬁ#?%g
applicptiorisrydreesagrationsud ylzmislandimay keguire hamah ermtast, der. exhmpleatoyharvest

a bho [ e t [.5S.0].V: n.or .

flowel§ 7 el (R SRR Gy bR A B BBt g nches
belowivgdtatids Farexwaplestht seamargant zoho nrag e ve aeX s belawvarndirtine for the

fromwastewater by . converting.it to nitrate. en
srowth b P GREAT afbwRRUTRNCapt P & ol Fifey an b By
configh€Miah iigayhetule KNG gfbvﬂh\%pl@ﬁ% Barth b apoder white §8alBPsRSediation or

beconme depleted fromthe water by the netabolic action
waterlgivl {¢pd migducipi-a and nust be repl eni shed in order for

the netabolic process to continue. The gases naturally

recharge the water body by transferring fromthe
atmprsfstred embeditientsythe elandtbodics cangtreyide mp by fpaoediBaelyliitpounds
at _a rel at.i vel yv-s] ow, rate. ,Wen ter.22.is forced .
ot bucpey {5k Fkle By b5 BLVED st Biebleid it Rl B Rbancy i
achievgtnih@s @, zoanofbkland b&ly thatak bs dosappeteld didled withgedtéedfdam having a
regi.on . of

.prayi_des relatively rapid transfer of )
densit§ ) ds oA ReE P (it GiEDad it SXE. Wik shts) Thogirfgamed matrix
in air BlaBbhtA3 pd¥, {ridnks (veipht & thdRaR iRhirdCsRLPE S P&b alyhOHHRR lnfitrix is

conpressed air through the watercolum. This high rate

injectesk wign fammy, iedplal weightplitheefopmed matricis eapd to thaaveight of the foam plus
T T A o
is actyali bow ieidlemyiparothisyhecahse slightynetsabarbbbubic fuat ef priraévaiviwill be

requirgctl1 %riﬁPXneecrl]J%Pcl .oggofa ma%ggs lowdraft boat such as a

'The buoyancy of an object can be determined by subtracting the density of the 6bject
from the density of water. Fresh water has a density of about 62.4 pcf, so the foamed matrix will
provide a buoyancy of about (62.4 — 5.8) = 56.6 pcf. In other words, one cubic foot of foamed
matrix floating in water could support a maximum weight of 56.6 pounds without sinking. If a
very dense foam is used (for example, 10 pcf), the density of foamed matrix is (10.0 +3.3) = 13.3
pef. The buoyancy of this foam-filled matrix is (62.4 — 13.3) = 49.1 pef, which is still very

significant. In a preferred embodiment, island body 3 is designed to provide higher-than-average
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canoe to pass over the subnmerged zone of the island.
This configuration is useful for applications where
w@ooriangs of the island may require human contBCI/UST00T/064869
exanpl e, to harvest flowers. Alternately, the
subnerged i sland body 3 may be designed to be deeper
than 10 i nches bel ow waterline. For exanple, the
subnerged zone may be set at 3 feet bel ow waterline
buoyah@¥ atts I
e O R R R a3ppor
human gaffis e ang spenifigpaviprspipheisiagd wfacehe purpose of wat er
qual ity renediation or waterfow food production. In
preferred enbodi nents, the island bodies can provide
uplang vapgionx ofitht aihyenﬁﬁh willeudsr tofthdsa BMHEI:CM thedrt.C8ih€ variations
. foqgt aof islan . way of this | eve
inctuds i Rodk SGini et it S She T GherS] G- Juby »ariations
call foradlanddboldkes ﬁ@ﬂﬁé @bﬁMﬂe trhpdigeiredionh AlNyuek bashtibRaur: Ravided to be
a density of 2.5 pounds per cubic foot (pcf). In this
Wlthmeqi"éﬁwpé a“‘i F’fé“?/\%ﬂ%t“"%‘?uophe un-foamed matrix in air is
about 3.3 pcf, and the weight of the foamin air is
about 2.5 pcf. When the matrix is injected with foam
t Héthm@ﬁlwomw@hdumﬁm@smmqlmiercr:stam deaguyera thetapplidrei(s)
spemf¥éﬁ‘bg%nt9rﬁ?ihg%he{t égl au:ﬂrc]?dlisﬁo%a I J[%E]I]t( lgg)fébé H%d étage{hego%m
combmeﬂion Willhenyf @hen ﬂbﬂlll@hih aJn§ embbdiflchyofabointeddim) &SS alkdadhtemplated
" % because s|.i r e$? than 1 cubic foot, of Pure
that ol ip> SR of rpin a9y embadMent fghe iyention
matri x.) The buoyancy of an obj ect can be determ ned
by subtracting the density of the object fromthe
density of water. Fresh water has a density of about
62.4 pcf, so the foaned matrix will provide a buoyancy
of about (62.4 -5.8) 56.6 pcf. In other words, one
cubic foot of foamed matrix floating in water could
support a maxi mum wei ght of 56.6 pounds w t hout
sinking. If a very dense foamis used (for exanple, 10
pcf), the density of foanmed matrix is (10.0 +3.3) =
.3 pcf. The buoyancy of this foamfilled matrix is
(62.4 13.3) = 49. 1pcf, which is still very
significant. In a preferred enbodi nent, island body 3
is designed to provide higher-than-averagebuoyancy at
sel ected zones of the island; for exanple,
hi gh- buoyancy wal kways that support
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human traffic al ong specific portions of the island
surface. Many variations of the invention will occur
W@ ovhoees skilled in the art. Sonme vari ati ons PEEUSNET/064869
i sl and bodi es containing smaller or |arger amounts of
injected foam Oher variations call for island bodies
havi ng a bubbl e-trapping region. Al such variations
are intended to be within the scope and spirit of the
i nvention. Al though some gphadiments are shown to
include certain features, the applicant(s)
specifically contenplate that any feature discl osed
Weclﬁﬁ;ei n may be used together or in conbination with any
ot her feature on any enbodi nent of the invention. It
is also contenplated that any feature may be
speci fically excluded from any enbodi nent of the
1 Ali“ﬁ’\)’%'ﬁthia .té{%‘?%‘%rl%?%im 1. A buoyant habitat system
C @MRlaing ibBdy haling $topRoktRRUAINRMLA Body b} SN TrRERof SRirdwoven
.island body being conprised of a non-woven matri x that
matr‘ﬁ@aqlﬁ}fé%qt‘é’};w%‘ broYBUOPAMHt foam at |east one solid
SheR 6tk SR UAARRR RO AL I ALLAGRET L BB sthiA@Psaid solid
surface, said solid el evated grow ng area being
clevatpdgiomirgdepeing eromprised efia net-woxen thattix itist isijpected svithibuhyant
QH&)yant foam and at |east one hol | owed-out el evated
growing area that is attached to said top surface,
sali ldashohd imlleteduint geeddngoaingardaehads stewopsdite eald @dp amface, said
outer ring of said non-wqven nmatri x that encircles a
hollowdqit gFP YIRS Biep REE RRPTAF 0ban THE" TARSYIARE NORSHQVER matr that
encircf¥ SiRMR o fgtAtindssign.ei n sai d non-woven matrix is
conprised of fibers that are intertwined to forma
bl anket. 3. The buoyant habitat systemof claim1l

2. Th}%’ﬁgg}%h yzl%ﬁhysﬁ'gtgﬁyoﬁ} 'Efairﬁ Q%Weireﬁ? Qaé{l) ﬂ!)%%%rpﬁgt?ixfig gclﬂhoprfged of fibers

uoyant itat system o aim erern's
that ate iiyiawinef caforinadlankdensity in the range

foam;

3. The buoyant habitat system of claim 1 wherein said buoyant foam is a polyurethane foam.

4. The buoyant habitat system of claim 1 wherein said buoyant foam has a density in the range

from 1.0 to 25.0 pounds per cubic foot.

5. The buoyant habitat system of claim 1 wherein said growth medium comprises peat, topsoil

3

hydrophilic foam, or a combination of these materials.

6. The buoyant habitat system of claim 2 wherein said fibers are polyester fibers,

7. The buoyant habitat system of claim 6 wherein said fibers have a diameter in the range of

about 6 to about 300 denier.
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from1.0 to 25.0 pounds per cubic foot. 5. The buoyant
habi tat system of claim lwherein said growh medi um
w@onpneees peat, topsoil, hydrophilic foam orP@I/US2007/064869

conmbi nation of these materials. 6. The buoyant habitat
systemof claim2 wherein said fibers are pol yester
fibers. 7. The buoyant habitat systemof claim®6
wherein said fibers have a dianeter in the range of

8. ThaBEWanBhdbRa@houh TR HeN Rk eiB a wE%bQ&é‘&ﬁQt@% pinal i %Oked onto said
system of claim 2 wherein a water-based | atex binder

fibersi s baked onto said fibers. 9. The buoyant habitat
system of claim 1l wherein said non-woven matrix has a
t hi ckness of about eight inches. 10. The buoyant

9. Thbabosteat habitst sgpremfof eladi rhvillwien edid nsiivdvishame Hao 8 yhickness of

b tCOEE@jSGS a bubbl e-trappi ng regi on having a

about SIENEIIENSS) i ty to bubbles that is | ower than the
perneability of other regions of said island body. 11.
The buoyant habitat system of claim 10 wherein said

10. Tht psvaothabisgisnger e§risin il evheripsaid slang pogieeampstses a bubble-trapping
regionPRVHRINEEBDilit} %o blﬁ)b@é%{ﬂﬁgloﬁzbgﬁ%ﬁgﬁ%ﬁ%ﬁ%ﬂbg{[}g%ﬁé{ﬁérq%ions of

conprising: a normally-submerg
said isidibody., sai d nornmal | y- submer ged pl ant habi t at
conprising a first buoyant blanket assenbly that
conprises a first non-woven mat and a first plurality
11. Thé bimyadnbitiiagitan oftlajpe$@dhedeindatd dbR-ttdpphig reglon WaveRrised of
~mat; at |east one first normally-not-submerged pl ant
pﬂnoﬁﬁﬂwﬁﬁYw?%at is attached to said top surface, said at
| east one nornally-not-subnerged plant habitat being
conpri sed of a second buoyant bl anket assenbly that
12, Adwapsnt sewlaed webnd shgpmwenerisingit and a second

oL i AR R Bt i
compningrafitsy bugpaishlinket gechnigl dnt chrapiseat fieo no@wovehant dnd a first
plurah%tz B%u%?/gnt %dlsegid%posed within said first non-woven mat;

at least one first normally-not-submerged plant habitat that is attached to said top surface,
said at least one normally-not-submerged plant habitat being comprised of a second buoyant
blanket assembly that comprises a second non-woven mat and a second plurality of buoyant
bodies disposed within said second non-woven mat; and

at least one second normally-not-submerged plant habitat contain that is attached to said
top surface, said at least one second normally-not-submerged plant habitat being comprised of a

container of said non-woven mat that encircles a portion of growth medium.

13. The buoyant simulated wetland system of claim 12 wherein said non-woven mat is

comprised of fibers that are intertwined to form a blanket.

14. The buoyant simulated wetland system of claim 1 wherein each of said plurality of buoyant

bodies is comprised of a polyurethane foam.
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top surface, said at | east one second
nor mal | y- not - subnerged pl ant habitat being conprised
wo@Roov1zed ai ner of said non-woven mat that encPCTUSR0E064869
portion of growth nmedium 13. The buoyant sinul ated
wet | and system of claim 12 wherein said non-woven nat
is conprised of fibers that are intertwned to forma
bl anket. 14. The buoyant sinul ated wetl| and syst em of
claim1 wherein each of said plurality of buoyant
bodi es is conprised of a pol yui ethane foam 15. The
15. Thebyeyant smpigied tvetianvbsyismndofsysmelnwidreioleashnofhaidhpdurelity of buoyant
, .S Al luralit f oyant bodi.es_.has a density
bodief S Ehy A Pl b 23R BT WG 0851 € Foor
16. The buoyant sinul ated wetl and system of claim

erein.said growth nediumis selected fromthe group

16. TS REMeRS %@%aﬁdgﬁgﬁey SSFELAICIo iRy SR S SO mesfidn & Selected

from 168 ERuPp3bAINGor hORSBpIRL BFdréitSlic fbdm, 1 RMMNRbn of these
sinmul ated wetl and system'of claim 13 wherein said

materiglsper s ar e pol yester fibers. 18. The buoyant sinul ated
wet | and system of claim 17 wherein said fibers have a
di aneter in the range of about 6 to about 300 denier.

17. Th@buohaet siuulpted twesiamd i yateadofivdstinal3dvisysin eail dibers laed polse3ter fibers.
wherein a water-based | atex binder is baked onto said
fibers. 20. The buoyant sinul ated wetl| and syst em of

18. Thé midyadisimblategtiwetland &seanefmian 7reidrdix sdasibérs hBvckdgsster in
of abput eight inches. 21. The buoyant sinul ated

the ra’Wé’tqfé‘E%Pt?ytgta PHLSPO E8HF'm 12 wherei n sai d
nor mal | y- subrmer ged, buoyant plant habitat conprises a
bubbl e-trappi ng regi on having a perneability to

19. Theibuyiyest situlated svotlagdsystehaef oldie [Fevheeein i Wateyp-baseddathe binder is
regi f.said normal |l y-submer ged, buoyant pl ant

bm“ﬂﬁﬁgiggfﬁgﬁi. The normal | y- submer ged, buoyant pl ant
habitat of claim2 1 wherein said bubble-trapping

20. The gﬂlo%gntl Smulated r“lfe%lgndd g)fstegjeo clatm 1 ovlvl}/e?etilr? gzlug ggﬁ—woven matrix has a

thickness of about eight inches.
21. The buoyant simulated wetland system of claim 12 wherein said normally-submerged,
buoyant plant habitat comprises a bubble-trapping region having a permeability to bubbles that is

lower than the permeability of other regions of said normally-submerged, buoyant plant habitat.

22. The normally-submerged, buoyant plant habitat of claim 21 wherein said bubble-trapping

region is comprised of peat or polyethylene.
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