BUOYANT WETLAND SYSTEM CROSS- REFERENCE TO RELATED
APPLI CATI ON This application clains priority
back to U. S. Patent Application No. 60/745,394, filed
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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



conpl ex and expensive conbi nation of materials, making
t hese products too expensive for |arge-scale
applications that cover many square feet of water
surface. The background art is characterized by
U S. Patent Nos. 5,224,292; 5,528,856; 5,766, 474;
5,980, 738; 6, 086, 755; and 6, 555,219 and U. S. Patent
Application Nos. 2003/0051398; 2003/0208954;

2005/ 0183331; the disclosures of which patents and

B BBy AL b5 4 R
scal¢ applidaFio@Nhat cover nipinp squaefest of watoritfhasn over cones t he

background art problens of unnatural appearance and

high cost. Preferred enbodi ments of theggresent
i n\bebackgroprdowt islehatacteriagddydi-S glatont Nep- 438h29% S AL&AHGS

5, 76\443% %k%otﬁf;' er,os%tﬁfr%n@ a%sgﬂgfaaem §@§ﬁnt ﬁEauoB &%5 eby

a na earance
20033(%16983 %00&/(?2@8%&; m5&1§33éhdhwﬁ§wm of ‘ﬁhicmﬁ%@d pafent
t vention are

appl% é{% f/egﬂ‘if’?‘%gﬁ%%{p sfe\ﬁ/eggéas lhﬁﬂggéﬁ emlhr?i\?glntl on suitable

for applications that cover |arge surface areas.

Final l'y, pref egpif @RONIEOFTHYE INVERTRORS €Nt

invention provide for a conbination of submerged and

el evated growi ng zones, whereby the invention closely

| Mrhabesnt finhad We?donég’@l@ ﬁﬁﬁﬁﬁﬁnc@&t Aabahi Sf Lﬁhﬁ’tﬁxtalsappearance
row ng I n open wat er in between a group o

and pigh gest.cBreterrediembadiments Ofél?ﬁj?r?fﬁ‘wli“ﬁé%ona’f?‘ﬂ‘iqﬁ mers af greyisg

aqudti PlahRtwHeRby ﬁﬁlr Q{éi'n% kiR £ dPERAECIHRleb L e4 PR ARatural
I nSects, and her organi sms. The present

appqarApemicr e pleats I& addlitige fhe gratesials and %ngglcﬂ?ﬂffnﬁh%ésg?rr%&md

embBatRRAk UPME ?nesént: inRERish G&Se@m}%ﬂwé;@énsmt thadh BPROM:BA Gdtable
in contrast to the "planter-box" appearance of t

for gpplicationgrthat congk lapas SP‘tfacﬁéfeﬁﬁ Hinally; Rreigiaed qubodigpents of the present

mveqﬁ‘&ﬂfr&tlﬂé’ RBr YBSAYiISARR bPEbARRED SRR gloWird, ZBB@f ﬁﬁér&g' the
di ment t he pr esent invention is rel ativel

mVCPWEMé@ﬁ]éh ipgatesdthe patyral appersaneeiefaquaticplassepoviag }“r%’F%WFteﬁ i
bew&a@ﬁ b l%ﬁ%l)% 'lécﬁ-%!)#‘elédﬁéuﬁ Cdd bﬁwfdé?i dichPdhel div@rsg ﬁab‘iﬁ@i*o? (25
5 d)s uare feet) applications. The suitability

00101‘1’61"“(1“&0’ d’én@@’&l icxghss, iinssgts, éi*f%(’th"dl?é%a“lsﬁé pr esent

invention particularly useful for water treatnent

ap Ellcatlons where the unit cost (dol|ars per square

f o&hg prefent iRgenfipmbas anumpheof BevaptgRs i RIEterred embpdimengsy it provides
a na@uﬂf? \Jeﬁé‘darl\%éa&‘ﬂcé ih SoRtFRelahY* éﬁﬁt@bb}?*dj}%@a&é Sﬁhélﬁﬁﬂr art makmg

met preferred enbodi nents, the

it partw@mf P%Fﬁu'p§9fd\‘??%§’°éi"afﬂf5&?ﬂ"@ﬁ Fppligabigns. Jn pgesfarted ﬁ@aoctnaenf the

pres§di' %\@hﬁbﬂtlpﬁlalﬂk’Q? §neﬁ‘;§’é‘ﬁsﬁ9@%§‘s§/ t@&ﬁﬁstﬂi& rah@éHsy f(ﬂﬂéﬂﬂ[ ﬁlmfhtsﬁlall-
wet | and acul tative wetl an | ant's

scal%&fo?étsaaarf freh srchlaggsscali@s & 325:0P8 waye faﬁhapgyfﬁé%ﬁ zTéletswgﬁPﬂlty

for l&lgéuséa%r dEblMahQnsﬂ@zﬂc%s e bé?éﬁt: invEHtioR pirii&l lﬁlﬁﬂls@ﬁil ﬁ)l— Q/Q{Ei t@iment
i Sl ands. Prefera nor e buoyant and

applispidRnss whers the awa%osbeéeﬂqsh% SQuare 90%9%%@0@% ’F’Hg be minimized in
orde B %rt%golgéﬂbfc%&te WK al6PiHa At APmEhSds osed here
provi des at | east two i ndependent plant habitats: the
subnmerged platformfor wetland plants and the rai sed
bed for conventional plant types. This w de range of
growi ng condi tions pronotes ecol ogi cal diversity and
conplexity that is desirable for both aesthetic and
wat er -t reat nent applications.




In preferred enbodi nents, the present invention
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preferred enbodi nent of the invention is to provide
rich and diverse, but relatively inexpensive, habitat
for aquatic (wetland and facultative wetland) and
terrestrial plants and associ ated organi sns that
allows the plants to have a natural appearance. Mot her
obj ect of a preferred enbodi nent of the invention is
to provide shade to and m nim ze heat absorption by
ponds. Mot her object of a preferred enbodi nent of the
invention is to support a variety of nmethods of plant
pr opagati on. 3




In a preferred enbodi nent, the invention conprises an
i sland body that is conprised of a nonwoven matri x
that is injected with buoyant foam The matrix is
preferably conprised of polyester fibers that are
intertwined to forma randomy oriented web or
"bl anket” with a standard thi ckness and w dt h.
Preferably, the dinensions of the island body are
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In a preferred enbodi nent, the invention is a buoyant
habi tat system conprising: an island body having a top
surface, said island body being conprised of a
non-woven matrix that is igjected with buoyant foam
at |l east one solid elevated growmng area that is
attached to said top



surface, said solid elevated grow ng area being
conprised of a non-woven matrix that is injected with
buoyant foam and at |east one hol | owed-out el evated
growm ng area that is attached to said top surface,
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outer ring of said non-woven matrix that encircles a
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Preferably, said non-woven matrix has a thickness of
about eight inches. Preferably, said
nor mal | y- subnmer ged, buoyant plant habitat conprises a
bubbl e-trappi ng regi on having a perneability to
bubbles that is |lower than the perneability of other
regi ons of said nornmally-sgbnerged, buoyant plant
habitat. Preferably, said bubble-trapping regionis
conpri sed of peat or polyethyl ene. Furt her
aspects of the invention will becone apparent from
consi deration of the draw ngs and the ensuing
description of preferred enbodi nents of the invention.



Fig. 1 is atop plan view of an island body in
accordance with 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-sectional view of the island body of Fig.

1. Fig. 3 is a schematic representation of a
m croscopic view of a portion of the island body shown
in Fig. 2. REFERENCE NUMBERS The foll ow ng

surth&! GEPNGE o efeVatE @h&x %%a%?ﬁgc&gpn ?cﬂéf% fofi- ol Bgtﬁl&?kre@g injected

envi ronnen nven I‘aWI ngs.
witlebusyart ey pedt depstaome helloweid ot elmteﬁatol“ynmtatbummsagt@d to said

top mrt::’ag% é!ﬁﬁglr)li(rrgfeﬁ o%p%bl’vﬁ’xgﬁﬂza%k%% %xﬁﬁ{‘ﬁ&?& ol 91\,@4 ngg &'<&3%on-woven

bner
matrix that encircles a portlon of growth medlum Preferably, said non-woven matrix is

comprised of fibers that are intertwined to form a blanket. Preferably, said buoyant foam is a
polyurethane foam. Preferably, said buoya.ht foam has a density in the range from 1.0 to 25.0
pounds per cubic foot. Preferably, said growth medium comprises peat, topsoil, hydrophilic
foam, or a combination of these materials. Preferably, said fibers are polyester fibers.
Preferably, said fibers have a diameter in the range of about 6 to about 300 denier. Preferably, a
water-based latex binder is baked onto said fibers. Preferably, said non-woven matrix has a
thickness of about eight inches. Preferably, said island body comprises a bubble-trapping region
having a permeability to bubbles that is lower than the permeability of other regions of said

island body. Preferably, said bubble-trapping region is comprised of peat or polyethylene.

In another preferred embodiment, the invention is a buoyant simulated wetland system
comprising: a normally-submerged, buoyant plant habitat, said normally-submerged plant
habitat comprising a first buoyant blanket assembly that comprises a first non-woven mat and a
first plurality of buoyant bodies disposed within said first non-woven mat; at least one first
normally-not-submerged plant habitat that is attached to said top surfacé, 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 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. 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



habitats 3subnerged grow ng area, normally-subnerged
pl ant habitat, subnersible growi ng area, island body
demergent aquatic plants 5Sterrestrial plants 6growh
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about 300 denier. Preferably, a water-based latex binder is baked onto said fibers. Preferably,
said non-woven matrix has a thickness of about eight inches. Preferably, said normaily-
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. Preferably, said bubble-trapping region is comprised of peat or polyethylene.

Further aspects of the invention will become apparent from consideration of the drawings
and the ensuing description of preferred embodiments of the invention. A person skilled in the
art will realize that other embodiments of the invention are possible and that the details of the
invention can be modified in a number of respects, all without departing from the concept. Thus,
the following drawings and description are to be regarded as illustrative in nature and not

restrictive.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

The features of the invention will be better understood by reference to the accompanying

drawings, which illustrate presently preferred embodiments of the invention.

Fig. 1 is a top plan view of an island body in accordance with a preferred embodiment of

the invention in which a portion of the planted area is designed to be submerged below water

fevel.

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.
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REFERENCE NUMBERS

The following reference numerals are used to indicate the parts and environment of the

invention on the drawings:

1 solid elevated growing areas, first normally-not-submerged plant habitats

2 hollowed-out elevated growing areas, second normally-not-submerged plant
“habitats

3 submerged growing area, normally-submerged plant habitat, submersible growing

area, island body

4 emergent aquatic plants
terrestrial plants
growth medium
buoyant foam

bi-vadose zone

O & 3 & u

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



22wat er 24waterline 26outer ring 28matri x, mat

DETAI LED DESCRI PTI ON OF THE | NVENTI ON Referring
to Fig. I, a preferred enbodi ment of buoyant habitat
system 29 is illustrated. Solid el evated grow ng areas

1 and subnerged (or subnersible) growi ng area or

i sland body 3 are conprised of solid pieces of
non-woven polyester matrix or mat 28 with injected
buoyant foam 7 (the nmat 28 and foam 7 are shown in

Figure 2). M AYBE o A HEIN YENTIGRP! | sed of

outer ring non-woven (€. g. yeste matri x
that is filled with a portion of grovvth medi um 6.
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ounces per ‘square yard he nom nal wei ght
pol yester fibers Wi t hi n the blanket is 26 ounces per

Saua eﬁéﬁédjemb%d}’iﬁénﬁ KRR G o Rt ‘?s)%ompﬁge%rof Q§O B ‘ﬁﬁl?%lte)f fibers

baked onto the bers to 1 ncrease the stiffness
that gﬁglngg}vylpgd),toé‘qamt %@algqehqu@gu_mate]y 1-% inch thick by 56 inches wide. The

matrix is preferably produced in a continuous strip and cut to lengths of approximately 90 feet
for shipping. Preferably, 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 watet-
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
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The lighter foans are desij@abl e where hi gh buoyancy
and | ow cost are inportant, for exanple, for
decorative water garden islands. The heavier density
foans are preferable where high strength and
durability are inportant, for exanple, where the

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




Referring to Fig. 2, the roots of aquatic plants 4
penetrate through the subnerged growing area 3 into
body of water 22. In this enbodi nment, aquatic plants 4
receive their nutrients hydroponically, fromdissolved
nutrients in the water body. The roots of terrestria
plants 5 grow nostly within the hi-vadose zone 8,
where they are exposed to danp but unsaturated water
conditions. These roots may obtain nutrients fromthe
wat er, bo fromthe growh dj. a.and. fr o
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As shown in the Fig. 3, denitrifying bacteria 9
produce gas bubbles 10 that rise upward as shown by
the arrows. A first portion 11 of the gas bubbles
adhere to root and matrix fibers 12 bel ow waterline
24, providing an upward force or buoyancy to island
body 3. In addition, |low perneability |layer 13 bel ow
wat erline inpedes the upwajd migration of the bubbles,
causi ng a second portion 14 of the bubbles to
accunul ate at the [ ower surface of the | ow
perneability layer 13, and third portion 15 of the
bubbl es to accunmulate within the | ow perneability
| ayer 13, providing an additional buoyant force to the




colum. This high rate of gas transfer into the water
i ncreases the beneficial mcrobial activity in the
wat er . In anot her preferred enbodi nent, the
subnerged island body 3 is positioned approximtely 10
i nches bel ow waterline 24, thereby enabling a
shal l ow-draft boat such as a canoe to pass over the
subnerged zone of the island. This configuration is
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such variations are intended to be within the scope
and spirit of the invention. Al t hough sone
enbodi nents are shown to include certain features, the
applicant(s) specifically contenplate that any feature
di scl osed herein may be used together or in
conmbi nation with any other feature on any enbodi nment
of the invention. It is algo contenplated that any
feature may be specifically excluded from any
enbodi nent of the invention.




CLAIM 1. A buoyant sinulated wetland system

conpri si ng: a normal | y-subnerged, buoyant pl ant
habitat, said normally-subnerged plant habitat
conprising a first buoyant bl anket assenbly having a
top surface that is normally subnmerged, said first
buoyant bl anket assenbly conprising a first non-woven
mat and a first plurality of buoyant bodi es di sposed

wthin said first non-woven mat; at | east one
b h
colJn#r[ zlf:hhsrhgél{'% rg%%ag%fg% 1%{&%}9&8 u?crlle'é?sell%)ﬁ be%t%ctial croBcial activity in

the waterral | y- not - subnmer ged pl ant habitat being conprlsed
of a second buoyant bl anket assenbly that conprises a

second non-woven mat and a second plurality of buoyant
bodi anothgi protesredembediment.dhd stbmengerhidlandbedr@iepositiened and
appﬁgc' a@@f‘io AB%es %918\9’% @l‘[&%l ﬁqé{re JI H{g%ﬁgﬁ)@ &Lﬁ%at suchasa
cont ai ner i'S att 0 sald
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dies 1S conpri sed po yur et hane foam
waterfowl food production.

In preferred embodiments, the island bodies can provide up to approximately 57 pounds
of buoyancy per cubic foot of island body 3. By way of example, this level of buoyancy is
achieved when a zone of island body matrix is completely filled with injected foam having a
density of 2.5 pounds per cubic foot (pcf). In this example, the weight of the un-foamed matrix
in air is about 3.3 pcf, and the weight of the foam in air is about 2.5 pcf. When the matrix is
injected with foam, the total weight of the foamed matrix is equal to the weight of the foam plus
the weight of the matrix fibers within the foam, or about (2.5 + 3.3) = 5.8 pcf. (The foam weight
is actually about 5% less than this, because slightly less than 1 cubic foot of pure foam will be

required to fill one cubic foot of matrix.)

The buoyancy of an object can be determined by subtracting the density of the object
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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4. The buoyant sinulated wetland systemof claiml
wherein each of said plurality of buoyant bodies has a
density in the range from1.0 to 25.0 pounds per cubic
foot. 5. The buoyant sinulated wetl and system of
claim1 wherein said growmh nediumis selected from
the group consisting of peat, topsoil, hydrophilic
foam and a conbination of these materials. 15 0 0 O
6. The buoyant sinul ated wetland system of claim?2
. . . ) e
B B e s o e ey Gl ot oppor
humeyitigftici alnsg spasifigeportions afifhe island surfegfe range of about 6 to
about 300 denier. 8. The buoyant sinulated wetl and
system of claim?2 wherein a water-based |atex binder
i s Mpay aarigdienpofdhy igventipe Wl occw to thege shillsd imthe ait-n¥ameg wgations

inclW®d isi8fthodks E&iﬁn‘ﬁfl% Srh@tleFbrlarpbiehihhts §8inflcR® RralO \Skkr WRbations
has a t hi ckness of about eight inches. .
call for island bodies having a bubble-trapping region. All such variations are intended to be

within the scope and spirit of the invention.

Although some embodiments are shown to include certain features, the applicant(s)
specifically contemplate that any feature disclosed herein may be used together or in
combination with any other feature on any embodiment of the invention. It is also contemplated

that any feature may be specifically excluded from any embodiment of the invention.
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10. The buoyant sinul ated wetland systemof claim1

wherein said normal | y-submer ged, buoyant pl ant habit at

conpri ses a bubbl e-trappi ng regi on having a

permeability to bubbles that is |ower than the

perneability of other regions of said

nor mal | y- subner ged, buoyant plant habitat. 11. The

nor mal | y- subrmer ged, buoyant plant habitat of claim 10

wherei n said bubbl e-trapping region is conprised of

t or polyethylene. 12. A buoyant sinulated wetl and

C§§ em conpri si ng: a normal | y- subner ged, buoyant

pl ant habitat, said normally-subnerged plant habitat
1. conph buoyegt simplatesk weslagg svitterp camREsingissenbl y havi ng a

£ op ) . ’ ot

puoy Ay S obrged SR blin® HATRL 4af neilaly shbireed plan
hab#at eordprasidg rasfirspltumogaritt Yakdet agsepahrly Hawiliges top spofserd that is

noffrely PySEereh i oY BlaPge o eomarifie T pnyoven

métahd QRS ghtaiod bhSRunt bédidcEsposed Withih shiddtt idASvoven mat;
nor mal | y-not - subnerged pl ant habitat bei n%}iﬂcqrrprl sed

of ctienst one Hest saemalyoyirsubiperzad elank bakitebthat i atached to said

B e

sesddndyaa iblanketerssamtily 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 container 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.

2. The buoyant simulated wetland system of claim 1 wherein said non-woven mat

is comprised of fibers that are intertwined to form a blanket.

3. The buoyant simulated wetland system of claim 2 wherein each of said plurality

of buoyant bodies is comprised of a polyurethane foam.

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

of buoyant bodies has a density in the range from 1.0 to 25.0 pounds per cubic foot.
5. The buoyant simulated wetland system of claim 1 wherein said growth medium

is selected from the group consisting of peat, topsoil, hydrophilic foam, and a

combination of these materials.
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6. The buoyant simulated wetland system of claim 2 wherein said fibers are

polyester fibers.

7. The buoyant simulated wetland system of claim 6 wherein said fibers have a

diameter in the range of about 6 to about 300 denier.

8. The buoyant simulated wetland system of claim 2 wherein a water-based latex

binder is baked onto said fibers.

9. The buoyant simulated wetland system of claim 1 wherein said non-woven mat

has a thickness of about eight inches.

10.  The buoyant simulated wetland system of claim 1 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.

11.  The normally-submerged, buoyant plant habitat of claim 10 wherein said

bubble-trapping region is comprised of peat or polyethylene.

12. A buoyant simulated wetland system comprising:

a normally-submerged, buoyant plant habitat, said normally-submerged plant
habitat comprising a first buoyant blanket assembly having a top surface that is
normally submerged, said first buoyant blanket assembly comprising a first non-woven
mat and a first plurality of buoyant bodies disposed within said first non-woven mat;
and

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

16000



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.
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