wo 2011/026189 A1 I 10KV 000 RO OO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization /’@T‘?’i‘\
International Bureau v{ ’0
&)
(43) International Publication Date N\

10 March 2011 (10.03.2011)

(10) International Publication Number

WO 2011/026189 A1l

(51) International Patent Classification:
CO2F 3/32 (2006.01) EO03F 1/00 (2006.01)
A01G 25/00 (2006.01)

(21) International Application Number:

PCT/AU2010/001138

(22) International Filing Date:

3 September 2010 (03.09.2010)
English
English

(25)
(26)
(30)

Filing Language:
Publication Language:

Priority Data:
2009904256 3 September 2009 (03.09.2009) AU

Applicant (for all designated States except US): VILEN-
NA INVESTMENTS PTY LTD [AU/AU]J; 59 Salisbury
Crescent, Colonel Light Gardens, South Australia 5041
(AU).

Inventor; and

Inventor/Applicant (for US only): LAWRY, David
Stanley [AU/AU]; 59 Salisbury Crescent, Colonel Light
Gardens, South Australia 5041 (AU).

Agent: COLLISON & CO.; GPO Box 2556, Adelaide,
S.A. 5001 (AU).

1

(72)
(73)

74

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report (Art. 21(3))

with amended claims and statement (Art. 19(1))

(54) Title: AN ARRANGEMENT AND METHOD FOR FACILITATING WATER USAGE

Figure 2

(57) Abstract: An installation to assist in water usage of rainwater which has a number of take-offs positioned along a kerb along-
side a road where these are separately connected to respective inground chambers filled with particulate material to encourage root

access from trees in the vicinity.



WO 2011/026189 PCT/AU2010/001138

AN ARRANGEMENT AND METHOD FOR FACILITATING WATER USAGE

This invention is directed to both an arrangement for assisting in effecting water
usage, @ method of effecting water usage, and apparatus facilitating such an
arrangement and method.

DESCRIPTION OF THE TECHNICAL ABEA

It is well known that large quantities of water from rmade pavemeénts and other
water collection areas are directed info storm water collection conduits and then
directed to dispersal areas or into larger watercourses or to the sea.’

A problem relatively specific to such waters is that they are collected from made
areas which could be subject to substantial vehicular traffic but in any event where
deposit of contaminate materials is to be highly expected.

The problem then is that if the water is directed immediately to a collection area for
immediate use, it is then potentially a contaminant.

It is well established now that an appropriate route for such water is to direct this
into a wetlands area where there are natural cleansing processes being affected
and the water subject to this natural treatment then is useful.

Such a process however requires substantial rediversion of collection conduits,
significant areas available for wet land development, and then finally further
reticulation of eventual clean water for provision to useful applications.

QBJECT OF THIS INVENTION
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My object is to assist in economic water usage using run-off water in a way that
might provide plant access.

SUMMARY OF THE INVENTION

My proposal is to provide take offs which are arranged to collect water diréctly from
a kerb and direct this into a storage chaniber beneath the ground to which growing
plants can then have access.

A first issue with such a proposal however is that run off water will normally be
carrying significant solid contaminants such as leaves, sticks, and residual

sediments.

An installation for facilitating water usage coh‘tprising take-offs having for each an
apertﬁre through kerbing at the side of a road , each take-off being at spaced apart
locations along the kerbing, which apertures are each arranged to coflect at least
some of waler passing the ketbing directly and a conduit connecting the
passageway into respectively for each, a storage chamber within the ground
adapted to facilitate root growth access thereto. ‘

In preference the plant or plants is or are a tree or frees in the vicinity of the
starage chamber which may be in a footbath.

In preference then, | provide that an intake frorﬁ the kerb provides a preliminary
grating atranged 1o facilitate the passage there past of larger d_ebris but enabl{e the
passage there through of water separated from such debris.

In preference this grating is provided by a single slot.

in preference the stot or slots are aligned so that they are elongated.along a
direction generally of expected water flow.
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In preference this preliminary grating is a single slot, a plurality of slots or spaced
apart apertures.

In preference this grating can be provided by a face plate.

in preference there is also a depression within a gutter adjacent the respective
take-off.

A next problem however is that such water is often carrying significant sediments
and | therefore propose that a conduit directed to an underground chamber include
within its length a settlement chamber where it is adapted to retain water for a
modest period to allow settlement of sediment.

A further issue relates to a storage chamber, This can be variously configured but
in one instance includes a cylindrical wall defining an inner chamber and an outer
wall defined by a cut wall of earth and particulate fill in between the inner and outer
walls.

In another alternate arrangement however there is provided a single chamber with
the wall defined by a cut wall of earth and this chamber then either fully filied ' with
particulate materials or at least mostly filled with barticulate materials,

A problem still remains which is that water collected frém run off will still contain
very often, contaminants which could be injurious to growing plants.

| have discovered that there are materials which can usefully reduce contaminants
and which can in many cases be obtained economically . A

AdyantagéQUSty, reticulated water supplies are now conventionally filtered and the
residual separated material is found to be particularly useful for this application
aspecially in that, in order to maintain the health of the reficulated water supply,
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materials such as activated carbon are added to the water supplies prior to the
filtration process.

An issue however remains as to how to use this in & way which ié appropriate for
the application, relatively economic in its use and which facilitates access to
retained water only after it has been filtered in effect by such material.

My proposal then is to provide that this material be the particulate material efther
totally or substantially. This has the joint advantage that waier can dissipate from
the chamber but also allow roots of plants to access directly into this material.

In the case of having an inner and outer wall in preference, such a wall is made
from a material which can be economically achieved and can be long lasting.

In preference, such a wall is comprised of tyre casings located one upon the other
so as to define substantially a cylindrical shape and where the iyres or tyre casings
are held together to provide such a shape.

In preference, such tyre cagings have coincident apertures through their walls so

that water that m'ight reside within & casing shape wilt be able to pass through that

wall, and then triljough a coi.hcident‘aperture in the top wall of an uriderneam casing~
~ and so on, A

In preference there are at least three or four such apertures generally
symmstrically positioned around a diameter of each respective tyre casing.

In preference, the sediment frap is located <o it is positioned to extand into the
inner chamber defined by the tyre casings and further, has an uppermost openable

eap so that collected sediment can be accessed from fimie to time and pulied from
the sediment trap.
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In preference, in order to provide an initial collection of water which would be
separate from turbulent flow, there is provided as a sediment trap, a first vertical
conduit, a second conduit of lesser diameter and passing coaxially through the first
conduit, the second conduit having a piston at a lower end adhering to the second
conduit, the second conduit defining an overflow head whereby water once having
filled the first conduit will flow through the second conduit intd a water chamber or
in this case the inner chamber.

The concept of using an inner chamber wall comprised of tyre casings is of
advantage is so far that water and to some extent roots can pass between the
casings aithough this will depend to the extent to which there is combression on
the casings.

in a prefetred arrangement, a plurality of such tyres are held together and in
coaxial alignment by tyres surrounding in several places the wall of the tread
portion of the respective tyres.

In another case, a strap is directed to pass through the actual wails of the tyres and
in preference through apertures in the walls where water can pass through so that |
the strapping itself then facilitates maintenance of the alignment of the apertures
between the walls. |

In another form the invention can be said to reside in the method of facilitating
water usage which includes the steps of taking off water at spaced locations along
a length of kerbing, and directing such water into a chamber alongside the kerbing
in & way which facilifates access by plants to the water thereaﬁer.'

in a further form the inventich can be said to reside in a method of providing an
installation as in any one of the preceding claims where therg is a kerbing which
includes the steps of providing in a first instance an insert moulded into the concrete
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of a portion of a kerb, and subsequently removing the moulded insert, layihg a conduit
between each aperture left and a storage chamber cut in the earth beneath the -
ground, inserting a silt collector in the storage chamber before filling this chamber with
particulate material.

In preference there is provided a removable face plate with at least one slot
therethrough positiened.on an outerside of the kerb covering the insert.

BRIEF DESCRIPTION OF THE DRAWINGS

For a better understanding of this invention it will now be described in relation to an
embodiment which should be described with the assistance of drawings wherein,

Figure 1 is a perspective view showing an arrangement according to a first
embodiment,

Figure 2 shows a portion of that arrangement as in Figure 1 in this case shown
however as a part cut away cross section,

Figure 3 is a cross sectional view of the arrangement as in Figure 2,
Figure 4 is a planned view of the arrangement as in Figure 1,

Figure 5 is a cross section of an installation according to this invention according to
a second embodiment,

Figure 6 is a view from in front of the kerbing showing the face plate and its lower
. slot providing water access,

Figure.7 is a perspective view of a kerbing with a face plate as in Figure 6 in
conjunction with a gutter showing in this case 1 take off,
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Figure 8 illustrates the way in which the face piate covers an aperiure arrangement
within a kerb to facilitate take off of water directed ifito a conduit,

Figure 9 is a view from the opposite side showing however placement of some lost
form work where the kerbing has been modified anticipating in the futuré a take off
to be connected to a conduit,.

Figure 10is a perspecﬁve view of lost form work providing polystyrene filler with a
face plate attached,

and
Figure 11 is a view along the lines 11, 11.

DESCRIPTION OF THE EMBODIMENTS

An installation or arrangement according to this embodiment is to be associated
with a made surface such as at 1 which could be a road, a parking lot, a further
pathway or similar.

We have made kerbing providing & gutter with a kerb 3 which has three-parallel
abertures passing therethrough at 4, each of the apertures baing positioned to
extend horizontally so that a front face is provided where sticks and stone and -
leaves that would normally be washed down the gutter 2 will continue to pass by
and will not be directly imbeded by the shape of the slots but water will pass
through these and pass into downwardly sloping conduit 5.

Aloweir one of the slots 4 at 8 i'é'positi,oned above a floor levet 7 of the gutter-so as
to avoid a fot of the finer sediment sands and like that might otherwise pass into
the collection arrangément.
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The downwardly sloping conduit 5 is directed to a vertical conduit 8 which is
positioned so as to extend into an inner chamber 9 which is defined by a plurality of
tyre casings 10 which are held together by straps such as at 11 and wefe not ‘
shown but intended to be in positioned are apertures in the respective walls of
these tyres 10 1o allow for water fo pass therébetween and to thereby not be
retained within the cavernous shape that might otherwise retain the water.

- The vertical conduit 8 is positioned to extend coaxially with the tyre casings 10. 8
is an inner conduit 11 which acts o allow overflow Water within the conduit 8 to
then pass through an outlet 12 into the inner chamber area 9. The whole of the
arrangement of water storage is contained within a larger chamber 13 and there is
fill 14 located between the inner wall defined by the tyres 10 and the outer wall of
the outer chamber 13.

This fill is in this case a particulate material providing a filtering of water that will be
gathered within the inner chamber 9,

In this embodiment, the fill is a material obtained being the filtered residue from a
reticulated water supply and it contains among other materials captured activated
carbon.

It has the advantage of providing a load bearing surface, and is also able to retain
a porosity which provides a high extent of surface area for contaminant adhesion
as well as access there through of roots growing along the moisture gradient.

The vertical conduit 8 is designed as a sediment trap and the central inner conduit
11 is designed to be able to be accessed through an li.lpperrﬁno’st gap 15 and able
then to be lifted with an accompanying piston 16 which then would be expected to
fift captured sediment.
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Alid 17 is positioned over the respective inner and outer chambers and covered
with earth as shown especially in Figure 3.

The arrangement is designed to be used in conjunction with growing plants such as
trees as is specifically shown in Figures 1 and 4 at 18.

Thé embodiment then is directed to the use of this filtrate material and an
underground chamber in association with storage of water where the storage
allows for seepage of the water through the fill material.

In another arrangement, the embodiment incorporates a chamber defined by a
plurality of vehicular tyre casings focated one upon the other and being of common
diameter and being held together to provide thereby a substantially cylindrical
shape providing for temporary water storage beneath the ground.

In another case, the embodiment illustrates a technique for efficiently and

effectively providing preliminary grbss filtration of water being take directly from

kerbing by having a pluraliiiy of parallel apertures generally horizontally or at least
 in relation to the alignment of the gutter being paraliel to this.

The embadiment also discloses a sediment frap where access can be achieved
from time to time by manuaily withdrawing a lower most piston fo clear the trap for
a subsequent reuse.

Now refetring to the second embodiment this is generally shown in Figure 5 and
“includes an installatiors 20 which has a take off 21 defining an aperture 22 in a face
plate 23 are located within a kerbing 24.

This kerbing 24 defings the side of a gutte} 25 which in this case is the side of a
road 26 where there is a'fo'otpath on the other side of the kerbing 24 at 27,
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A conduit 28 Is connected to the take off 21 and has a downward slope size to
direct water-into a vertical conduit 30.

This vertical conduit 30 is configured to provids a silt collector by having an inner
coriduft 31 of lesser diameter than the first conduit 30 and with an upper Inlet at 32
p‘ositioried‘so that only when water fills the co-annular space 33 between the outer
and inner conduits 30 and 31 will water then pass through the inner conduit 31 info
chamber 34 '

“This chamber 34 is defined by a hole cut in the ground in cylindrical shape and
substantially filled with material which has been recovered from filtering rééervpir
water and is a particulate material carrying wjfh it however minerals and other
substances of value o plants.

The inner conduit 31 has a collar 35 which is attached to the inner conduit 31 and
is adapted so that when the inner conduit 31 is lifted it will engage the inner wall of
outer conduit 30 and bring with it collected silt.so it acts as a cleaning member.

The vertical conduit 30 is located axially centrally of the otherwise cylindrical
chamber 34 and is arranged such that water once it passes from the sediment trap
will enter into this area through the inner conduit 31, -

Oné of the issues with such an arrangement is that it is intended that there be a
| plurality of such Instailatioﬁs along a length of kerbing so that spaced apart trees
along a sireet will receive and have retained in thelr iricinity water that otherwise

would run off simply as storm water,

In preparing such-an installation, it will be at first appreciated that this will require
some modification of kerbing but it is intended that in anticipation of such a take off
being installed, that in the first place, there by embedded within made kerbing a
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readily removable lost form work which can be readily accessed subsequently and
rermoved to then further install the conduit pit and the like.

According to this embodiment, | propose that there be this face plate 23 made from
a suitable sheet of plastic material and having a slot defining an aperture at 22 in
this place 23.

There is some advantage in having the slot of curved shape so that for a small rige |
in water level, a centre only of the slot will be uéed and this inherently then will
concentrate the stream as a stream of water where it reaches a first height but that
if the water reaches a higher level, then more of the siot will be accessed.

In this way then, there can be some limit to the amount of water that might go
through a single slot allowing further water to travel past this slot fo further slots
along the length of kerbing.

This effect can be accentuated by having a portion of the gutter also having such a
section of the gutter curved in the vicinity of this slot as shown at 30, 36.

The advantage of a face plate of this type is also that it can be remdved, a filler
material can then be accessed and removed behind the face plate, and thereafter
the face plate can be returned and kept in place either by adhesion or by screws,

This is further shown in Figure 7 where a larger portion of the gutter with the
curving is showing the face plate 23 in this case.

Figures 8 and 9 show a preinstalled lost form work mould 36 that is embedded into
the concrete of kerb 24 thai in this case is of polystyrene plastic and can remain in
p|acé behind the face plate 23 for some years in needed. However when a take-off
"is to be activated the process Is to remove the face plate 23, gouge out the plastic
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of the insert mould 36 and then simply replacing the face plate 23, and connecting
a conduit as shown at 37 which is then connected to a silt collector and a storage
chamber for holding of collected water for plant access thereafter.

Figures 10-and 11 show the lost form work 36 with an attached face plate 23 apart
from a surrounding kerb.

In a further form, the invention could be said to reside in an installation for
facilitating run off water usage, including a made pavement with a kerbing to direct
run off water, and an adjacent plant growing area along side the kerbing, a water
passageway passing from an opening in the kerbing, through the kerbing to collect
otherwise passing water and divért this to a collection chamber beneath fhe
surface level of the adjacent plant growing area, the collection chamber having
within it a wall providing an approximately cylindrical space with a vertical axis, a
surrounding fill extending between the wall and earth defining an outer wall of the
chamber, the filf being of water permeable material and a cover or covering over
the collection chamber. '

It will now be seen that this facilitates potentially contaminated road runcif water to
be diverted economically to trees and vegetation growing in the vicinity of the gutter
where the pollutants are bioremediated at source. There is an additional benefit to
the vegetation in the provision of a water storage capacity in the subsoil that can be
acceséed b)} tree roots during times of drought.
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CLAIMS

1

An installation for facilitating water usage comprising take-offs having for each
an aperture through kerbing at the side of a road , each take-off being at
spaced apart locations along the kerbing, which apeﬁures are each arranged
to ’c'ollect at least some of water paséing the kerbing directly and a conduit
connecting the passageway into respectively for each, a storage chamber
within the‘ground adapted 1o facilitate root growth access thereto.

An arrangement as in claim 1 further combrising for each take-off a face plate
on an outer side of the kerbing and having at least one aperture therethrough
connecting water passing through the aperture to the conduit..

An-installation as in-either claim 1 or 2 further including a made pavement and
gutter with the kerb to direct run off water, and an adjacent plant growing area
along side the kerbing.

An installation as in anyone of claim 1, 2 or 3 where the aperture is an
el@)ngated slot of substantially constant width through its length to facilitate
passage there past of larger debris but enable the passage there through of
water separated from such debris. ‘

An installation as in any one of the preceding claims where the conduit
directed to the underground storage chamber includes within its length a

‘settlement chamber where water will be retained to allow setlement of

sediment.

An installation as in anyone of the preceding claims where the chamber in the
earth includes a wall defining an inner chamber leéving then a gap between .
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walls defining the outer and inner chamber, and particulate material substantially
filling the gap.

An instaflation as in the immediately preceding claim wherein the inner chamber
is defined by & wall comprised of or consisting of tyre casings positioned one
upon the other.

An instalfation as in the immediately preceding claim wherein such tyre casings
have coincident apertures through their walls so that ‘water that might reside
within & casing shape will be able to pass through that wall, and then through a
coincident aperture in the top wall of an underneath casing.

An installation as in any one of the preceding claims wherein the sediment frap
is located so it is positioned to extend into the inner chamber defined by the tyre
casings and further, has an uppermost openable cap so that collected sediment
can be accessed from time to ime and puivled from the sediment trap.

An installation as in any one of the preceding claims whetein there is provided
as a sediment trap, a first vertical cdnduit, a second conduit of lesser diameter
and passing coaxially through the first conduit, the second conduit having a
piston at a lower end adhering to the second conduit, the second conduit
defining an overflow head whéreby water once having filled the first conduit will
flow through the second cbnduit into a water chamber.

An installation as in any one of the preceding claims wherein the storage
chamber is substantially a single chamber defined by earth walls with particulate
material substantially filling the chamber.

An installation as in any one of the preceding ¢laims wherein there is af least
one tree growing in an adjacent vicinity to the storage chamber.
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AMENDED CLAIMS
received by the International Bureau on 25 November 2010 (25.11.10)
+ STATEMENT

1 Aninstallation for facilitating water usage comprising take-offs having for each
an aperture through kerbing at the side of a road , each take-off being at
gpaced apart locations along the kérbing. which apertures are each arranged
to collect 4t least some of water passing the kerbing directly - and a conduit
connecting the passageway into reepecfively for each, a storage chamber
within the ground adapted to facilitate 'root growth access thereto.

2  Anarrangsment as in claim 1 further comprising for each take-off a face plate
on an outer side of the kerbing and having at least one aperture therethrough
connecting water passing through the aperture to the conduit..

3 Aninstafiation as in either claim 1 or 2 further including a-made pavement and
gutter with the kerb to direct run off water, and an adjacent plant growing area
along slde the kerbing.

4  An installation as In anyone of claim 1, 2 or 3 where the aperture is an
elongated siot of substantially constant width through Its length to faclitaté
passage there past of larger debris but enable the passage there through of
water separated from such debris.

5  Aninstallation as in any one of the preceding claims where the conduit
directed to the underground storage chamber includes within its length a
settlement chamber where water will be retained to allow settiement of
sedimsnt.

6  Aninstallation as in anyone of the preceding claims where the chamber in the
earth includes: a wall defining an Inner chamber leaving then a gap batween

AMENDED SHEET (ARTICLE 19)
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walls defining the outer and inner chamber, and particulate material substantially
filling the gap.

An installation as in the immediately preceding claim ‘wh_ereln the Inner chamber
is defined by a wall comprised of or consisting of tyre casings positioned one
upon.the other.

An instaiation as ifv the immediately preceding claim wherein such tyre casings

-have coincident apertures through their walls so that water that might reside

within & casing'shape will'be able to pass through that wall, and then through a
coincident aperture in the top wall of an undemeath casing. -

An Installation as in any one of the preceding claims wherein the sediment trap
is located so itis posrhoned to extend into the inner chamber defined by the tyre
casings and further, has an uppermost openable cap so that collected sedlment

~ can be accessed from time to time and pulled from the sediment trap.

An Instaltation as In any one of the prewdmg claims wherein there is provided
asa sediment trap, a first vertical conduit, a second condut of lesser diameter

_ and passing coaxially through the first conduit, the second.conduit having a'

piston af a lower end adhering to the second condult, the second conduit

.defining an overflow head whereby water once having filled the first conduit will

flow through the second conduit into a water chamber.

- An Installation as in any one of the preceding claims wherein the storage

chamber is substantially a single chamber défined by earth walls with particulate
material substantally filling the chamber.

An installaﬁoh“as in.any one of the preceding claims wherein there Is at least

’ one tree growing in an adjacent vicinity to the storage ctamber.

AMENDED SHEET (ARTICLE 19)
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A method of providing an installation as in any one of the preceding claims
where there is a kerbing which includes the steps of providing In a first instance
an insert moulded Into the concrete of a porliori of a kerb, and subsequeritly
removing the moulded insert, laying a condult between each apeﬁure left and a
storage chamber cut in the earth beneath the ground, inserting a silt collector in
the storage. chamber before filling this chamber with particulate material.

A method as in the immediately preceding claim in which there is provided a
removable face plate with at least one slot therethrough positioned on an
outerside of the kerb covering the insert.

AMENDED SHEET (ARTICLE 19)
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STATEMENT UNDER ARTICLE 19 (1)

1. Cancel pages. 13 and 14 of the claims and substitute in place thereof new pages 13 to
15 of the claims attached hergto.

STATEMENT UNDER ARTICLE 19 (1)
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