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MOBILE WATER FILTRATION UNIT

TECHNICAL FIELD

Described embodiments relate generally to water filtration units suitable for filtering
particulate from particulate-heavy water. In particular, embodiments relate to water
filtration units that are containerized for facilitating transport to a site where particulate-

heavy water is to be filtered.

BACKGROUND

In some construction and mining sites, it may be necessary to extract water from a
particular area of the site and dispose of the water in an environmentally safe manner. -

Water having a relatively large amount of particulete suspended therein can. be

problematic to dispose of because normal stormwater systems may not be designed to -

cope with the large amount of particulate that may settle from such water as it passes

B through the stormwater drainage system. Additionally, the water may contain

environmental pollutants that are not suitable for disposal into the stormwater system.
The alternative of storing of such partlculate-heavy water on site may involve

substantial additional expense.

It is desired to address or amellorate one Or more shortcomlngs or dlsadvantages of '
existing methods or systems for deahng with water to be extracted from industrial 51tes
such as construction or mining sites, or to at least provide a useful alternative to such

methods or systems.
SUMMARY

Some embodiments relate to a water filtration unit, comprising: |

a housing; | _ | '

a passive separator in the housing to receive a pressurized source of particulate-
heavy water, to separate most of the particulate mass from the water and to output

particulate-lean water;
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particulate egress means disposed at least partly within the housing to receive,
and allow disposal of, the particulate separated from the water;

at least one filtration module in the housing to each receive the particulate-lean

~ water simultaneously, to filter remaining paniculate and contaminants from the

pamculate-lean water by allowing passage of the water through porous ﬁltratxon medla .
of each module under gravity; and

at least one outlet. condu1t coupled to an outlet in a wall of the housing to.

_reeeive filtered water from the filtration modules and provide. the filtered water to a

fluid sink outside the housing.

The at least one filtration module of the filtration unit may comprise a plurality of
filtration modules and at least one plenum may receive filtered water passing from the
filtration modules and channel the filtered water to the at least one outlet conduit. The

filtration unit may further comprise Separate fluid conduits to deliver the particulate-

lean water to respective filtration modules. The separator may be a vortex separator.

The filtration unit may further comprise a manifold tank to receive the particulate-lean
water from the separator and provide the particulate-lean water to the at least one
filtration module. = The manifold tank may comprise a diffusér plate to spread :

hydrodynamic load of particulate-lean water entering the manifold tank.

The filtration unit may further comprise a filter module ingress conduits which may
provide the particulate-lean water from the manifold tank to the at least one filtration
module, wherem the 1ngress .conduits may be coupled to a respective at least one

filtration module and are readily decoupleable therefrom =

A length of each filter module ingress conduit may extend-along or adjacent one of first

.~ and second side walls of the housing and'méy be supported relative to the respective

first or second side wall. Each filter module ingress conduit may have a flexible
conduit portion at an end of the conduit where it may be coupled to a respective one of

the at least one filtration module.
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The separator, the particulate egress means and the manifold tank may be formed as a

processing assembly for installation in the housing as a unit. The processing assembly

‘may comprise a support frame to support and affix the processing assembly relative to

the housing.

Some embodiments relate to a method of ﬁlterlng water using a filtration unit of the

above described type, including the step of adding a flocculent to the particulate-heavy :

water.

Other embodiments relate to a water ﬁltr_atioxi unit, eompriSing:

“a housing; -

a passive separator in the housing to receive a pressurized source of particulate-
heavy water and flocculent, to mix the particulate-heavy water and flocculent and B
separate most of the particulate’ mass from the water and to ',output particulate-lean
water; , o | | '

partlculate egress means disposed at least partly within the housing 1o reeewe,
and allow disposal of, the part1culate separated from the water

at least one filtration module in the housmg to each receive the partlculate-lean '

water from the separator smultaneously, to filter remamlng partlculate and

‘ contammants ﬁom the partlculate -lean water by allowmg passage of the water through

- porous filtration med1a of each module under grav1ty, and

at least one “outlet conduit coupled to an outlet in a wall of the housing to
receive ﬁltered water from the ﬁltratton modules and prov1de the filtered water to a

fluid smk out51de the housmg

' The filtration unit may further comprise ﬂocculent 1nJect10n means inside the housing

“to add flocculent to the pressurized source of partlculate-heavy water. The filtration

vumt may further compnse treatment chemical i inj ectlon means inside the housmg toadd -
treatment chemlcals to the pressurlzed source of particulate-heavy water to- offset ‘

changes in pH of the water due to the addition of ﬂocculent so as'to generally- maintain . ..
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the pH of the particulate-heavy water. At least ene_ of the flocculent injection means

' and the treatment chemical injection means may be a dosing pump. The flocculent may

be aluminium sulphate.

‘The ﬁltratlon umt may further compnse a clanﬁer dlsposed between the separator and

the at least one ﬁltratlon module for receiving the particulate-lean water from the

separator to further settle flocs therein and provide partrculate-lean water to the at least

one ﬁltratlon module. The clanﬁer may be a lamella clariﬁer

The ﬁltratlon unit may further mclude a weir to receive partlculate-lean water from the

_ clanﬁer and provide the pamculate—lean water to the at least one filtration module

The filtration unit may furthérl include a launder to receive particulate-lean water from _

the Weir and provide the particulate-lean water to the at least one filtration module.

. The at least one ﬁltretion module may cemprise a plurality of filtration modules and at

fl_east one plenum to receive filtered water passing fromthe filtration modules and
~ channel the filtered water to the at least one eutlet condui_t. The »_ﬁltration'unit may
‘ furtlier eomprise separate’ fluid conduits to deliver ‘the particulate-lean water to

 respective filtration modules. The separator may be a vortex separator.

]'.The separator the clarlﬁer the weir and the launder may be formed as a processmg

- assembly for 1nstallat10n in the housxng as 2 unit, The processmg assembly may

, ' -cornprlse a support frame to support and affix the processmg assembly relative to- the
25 housmg.

The at least one filtration module of the filtration unit may be configured to be readily

- replaceable with another at least one filtration module contammg fresh or regenerated

porous’ filtratiori media.
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The hotrs.ing may have at least one openable door sized to allow the insertion and
withdrawal of the at least one filtration mddule during replacement. The housing may

comprise a container transportable using standard shipping container transport means.

~ The cohtair_ler may have a rectangulo.id shape, with a length greater than a height and

width of the container, and may have a floor, a ceiling, side walls extending lengthwise;

a back wall and an opposed front wall defined by at least one openable door.

The filtration unit may further comprise a bund floor positioned intermediate the at
least one filtration module and the floor to channel the filtered water to the at least one

outlet condurt The bund floor may compnse a serles of rollers to facilitate passage of

3 the at least one filtration module across the bund ﬂoor

~ The separator and particulate'egress means may be disposed toward or adjacent the

back wall and the at least one filtration module may be disposed between the separator

and the front-wall;

The source of particulate-he’avy water may be received through an inlet formed in the

- back wall and theioutlet may be disposed in the back wall.

The separator may receive the particulate-heavy water at a rate of about 10

litres/second.

The partlculate egress means may comprise means to collect the separated particulate -

and allow removal of the partlculate from the housmg

. A total upper ‘surfaceare'a of the porous ﬁltration media of the at least one filtration
‘module may be between about 4 m “and about 8 m?, The separator may separate most

-particles of the particulate that are greater than about 150 microns in size.

Some embodiments relate to a water ﬁltratlon system comprrsrng one or more water '

filtration units as descnbed above in combmatron with means to provide the pressurrzed



WO 2011/113110 PCT/AU2011/000307

10

15

20

25

“water, means to dispose of separated particulate and a water sink for the filtered water.

‘Some embodiments relate to a method of filtering water using a filtration unit as

| des_cribed above, including the step of adding a flocculent to the particulate-heavy

water,

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments are described in further detail below, by way of example, with reference

to the accompanying drawings. In the accompanying drawings: :

Figure 1 is a perspective view of a water filtration unit accordmg to some

embodiments, shown for 111ustrat10n purposes without some walls

Figure' 2 is a plan view of the water filtration unit, shown for illustration

purposes without a roof;

Figure 3 is a side elevation of the water filtration unit, as seen through a side
wall; '
Figure 4 is a partial cutaway perspective view of a separatibn assembly forming

part of the water filtration unit;

~Figure 5A is a perspective view of a standard 1ntermed1ate bulk container
(IBC) _ '

Flgure SBisa perspective view of an example water ﬁltration module

Flgure 6 is a perspective view of part of the water filtration umt showmg the
ﬁlter modules removed and illustrating bund floors of the unit in further detail

Figure 7 is a schematic representatlon of a water ﬁltratlon system that employs
a water filtration unit according to Figure 1; v _ N

' Figure 8 is a perspective view of a water filtration unit according to other

embodiments shown for illustration purposes w1thout some walls; .

Figure 9 is a side elevation of the water filtration unit of Figure 8, as seen
through a side wall; '

' i'Fig‘ure 10 is an end elevation of the water filtration unit of Figure 8, as seen
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through an end wall;
Figure 11 is an end elevation of the water filtration unit of Figure 8;
Figure 12 is a system diagram for the water filtration unit of Figure 8;

Figure 13 is a perspective view of a water filtration unit according to other

' embodlments shown for illustration purposes without some walls; and

Figure 14 is a side elevation of the water ﬁltratlon unit of Figure 8, as seen

ih:ough a side wall,

DETAILED DESCRIPTION

“Described embodiments relate generally to water filtration units suitable for filtering - |

particulate from particulate-heavy water. In particular, embodiments relate to water.
filtration units that are containerized for facilitating transport to a site where particulate-

heavy water is to be filtered.

“As shown in Figures 1 to 4, 5B and 6, described embodiments relate generally to a

water filtration unit 100 comprising a housing _101', which may be in the form of a

standardized shipping container, to house the various components described below.

Water filtration unit 100 comprises a separator 110, a manifold tank 120, particulate

egress means including a particulate storage plenum 130 and at least one egress conduit
and/or aperture, fluid transfer conduits 140, one or more filtration modules 150 and at

least one bund floor 160, all of which are disposed in the housing 101.

" The separator 110 receives particulate-heavy water via an inflow conduit 114 running

~-between a body of the separator 110 and an inlet port 112 positioned in a back wall 102 -

of the housing 101, The particulate-heavy water may also include or carry with it oils
or other floating pollutants that are desired to be 'separated from the water. The
separator 110 may .,be a vortex separator, for example of the type known as
Downstream Defender ™, which is a product of Hydro International. The_separatb_r
110 thus receives the partieulate-heavy water under pressure at a rate of up to about 20
lltres/sec, say 5 to 20 litres/sec, for example and passwely separates most (around }

90%) of the particulate greater than about 150 microns in size from the water and/or

~other liquids carried with the water. The resulting particulate-lean water (p0551b1y
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including other liquids) is then provided to an outlet 116 of the separator 110 to
manifold 120, passing through an inlet aperture 122 of the manifold tank 120.

The partlculate separated (settled) from the water by separator 120 is allowed to fall

under gravity out of a lower aperture of the separator 120 and into the partlculate

storage hopper or plenum 130 before subsequent extraction through a lower opening
132 of the plenum 130. Depending on the particular site at _whleh the water filtration
unit 100 is employed the type of particulate in the water may have different
charactenstlcs, requlrmg more or less frequent evacuation of the particulate collected in -

storage plenum 130. In some embodiments, opening 132 may open dlrectly toa large

~hopper or further plenum positioned beneath water filtration unit 100 for frequent

removal of the accumulating particulate. In other embodiments, a pump may be used to
actively extract the particulate from plenum 130 via operling 132 und then through an
outlet conduit 133 commumcatmg to an outlet port 134 posmoned in a lower part of the
back wall 102

Manifold tank ]20. provides a plenum function to allow distribution of particuléte—lean

water received from separétor 110 into fluid transfer conduits 140 for distribution to the

rﬁltration modules 150.. Manifold tank 120 receives the particulate-lean water through
-inlet aperture 122 into an inlet plenum 123 é_t the bottom of which is a diffuser plate

124, The diffuser plate 124 has a series of holes to allow the partlculate-lean water to
pass therethrough into a main plenum volume of the manifold tank 120 and functions to
spread the hydrodynamic load and thus reduce the inertia of the water as it passes into
the main plenum ‘volume. Six outlet apettures 126 are formed in one wall of the
manifold tank 120, with each aperture communicating uvith one of the six fluid transfer
conduits 140 to communicate the particulate-lean \uater' to six ﬁltration modules 150 in

a relatively even manner. Other embodiments may use fewer or greater than six .
filtration modules, and a correspondmg one-to-one reduction or increase in the number

of fluid transfer conduits 140 and outlet apertures 126 may be requlred

- As shown in the drawings, the six filtration :inodules 150 are arranged in two rows of

three modules side by side. Each row of three filtration modules 150 is atdjaceht a wall

of housiug 101 on one side and the other row of filtration modules 150 on the other
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To allow for convenient access while coupling and decoupling conduits 140 to each of

~ the filtration modules 150, a length of each conduit 140 is positioned aiong and"

supported relative to a part of housing side wall 105 or 104. This allows the side walls

104, 105 of housing 101 to support the conduits 140 while allowing a flexible coupling

v'_'portion 142 at an outlet end of each conduit 140 to be positioned for coupling to an

'iniet of each filtration module 150. As shown in Figures 1 and 2, three c‘onduits 140

pass at least partly along or adjacent wall 105, while the other three condults 140 pass

- at least partly along or adjacent wall 104 w1th each conduit 140 branchmg inwardly

from the adjacent wall 104, 105 and then downwardly to couple with a respective
filtration module 150. In alternative embodiments, conduits 140 may be fixed (ie. .

suspended) relative to the roof 107 rather than the walls 104,105.

Filtration modules 150 are shown in ﬁn'ther'detail, but by way of example only, in
Figure 5B. Each ﬁltration' module 150 may‘be sized appfoXimately to be structurally
and volumetrlcally similar to a standard immediate bulk container (IBC). Filtration
modules 150 may have base. dimensions of 1,000 mxlhmetres by 1,200 mllhmetres

with a height of 1,120 mllllmetres for filtration module e_mbodlme_nts designed to

emulate an IBC. A standard IBC is shown in figure SA for comparison.

Each filtration module 150 comprises porous filtration media 158 having a depth X that

may range- from about 400 millimetres to about 800 mllhmetres dependmg on filtration -

” requlrements Porous filtration media 158 is entxrely enclosed within a module housing

_159 that has an inlet housmg 153 positioned centrally on an upper face of the housmg ;

159. Received within the inlet aperture153 is a perforated diffuser bucket 154 with a-

series of holes in a bottom. wall thereof to spread the flow of i incoming water from

cconduit 140. The flexible plpe coupling 142 at the outlet end of each conduit 140 ¢an

. be coupled to each filtration module 150 using suitable couplmg means, for example

including a chp fastene_r coupling prov1ded in a screw-on cap 156 fitted over the'top of

diffuser bucket 154. This clip fastener coupling is designed to be readily decoupleable
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in order to allow each filtration module 150 to be changed out for a module that hés

fresh or regenerated porous filtration media 158.

Each filtration module 150 has a base 152 through which water passing through porous
filter fnedia 158 drains on to bund floor 160. Base 152 pre‘fera‘bly has two openings at
each side to be able to receive two lifting tines of a forklift- during withdrawal or
insertion of the filter module from housing 101, Filtér' module base 152 thus needs
sufficient structural rigidity to support the weight of the filter housing 159 and-porous
filter media 158, as well a$ allowing handling of the filter module 150 by a forklift.
Additionally, a bottom plate or sheet 151 of base 152 is perforated or may be at least

partly formed | as a mesh. In some embodiments, base 152 may be formed

predominantly of a strc;ng structural moulded plastic. In other embodiments, the base

152 may be made of a structural ‘metal or a combination of metal and plastic support

structures. In any case; the base 152 needs to have sufficient structural integrity to

- support the weight of the module 150 when it is af its heaviest (i.e. full of water).

For six filtration modules 150 each having an upper surface area (of porous filter media

158) of about 1.2 m?, the total upper surface area is about 7.2 m’, although different

conﬁgiirations may vary between about 4 m? and about 8 m’.

“The porous filter media 158 is of a kind that filters out most silt-and _suspendéd so’lids,

as well as removing oils, other non-aqueous liquids and dissolved pollutants,-such as |

nutrients and/or. heavy metals, in an amount sufficient to render the filtered water

‘environmentally safe for further use or disposal to stormwater drainage.. Examples of

-porous filter média- 158 that can be used in filtration module 150 aré described in-

Australian provisional patent appli(:ation no. 2009903796 entitled "Treatment"”, the

entire disclosure of which is-incorporated herein by reference.

Refe.rri_ng' now to Figure 6,‘bund” floors 160 are shown in further detail. Al'_though _
Figure 6 shows two separately formed bund floors 160 pbsitioned side by side to

support the two rows of filtration modules 150, a single bund floor or more'than two

“bund floors could be_‘formed instead. Each bund floor 160 may é;ct as a secondary

sediment trap.
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As shown in Figure 6, each bund floor 160 has a sloped and inwardly angling surface
161 to collect and channel filtered water from the filtration modules 150 toward an
outlet aperture 16»4‘formed' in a low part of a back wall 163 of the bund floor 160. The
sloping surface 161 slopes gradually downwardly from adjacent a front wall 162 of th_e

‘bund floor 160 toward the back wall 163. Outlet- aperture 154 is fluidly coupled to a

] filtered water outlet conduit 166 (Figure 3), which fluidly communicates with a filtered

- water outlet port 168 positioned in back wall 102.
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Rollers 165 are also prov1ded along each long side of each bund floor 160 to enable
each filtration module 150 to be easily slid on or off the bund floor 160. The rollers
165 are conﬁgured to support opposed side edges of base 152 of each filtration module

150 so as not to deter or obstruct water collection via the sloped surface 161.

Each bund floor 160 may have securing means to secure each.ﬁltration module 150 in

place during transport of the housing 101. This securing means may include raised side
flanges on each lengthwise side of each bund floor 160, together with spaced tie down

points 167 posmoned along the side ﬂanges

Bund floors 160 may rest directly on floor 106 of housing 101 or may be cushioned by

some intermediate material. Bund ﬂo\ors.160 are preferably securely (but removably)

fastened:in position relative to the housing'ﬂoor 106 and walls 1 04, 105. The front end

162 of each bund floor 160 is positioned adjacent the front wall 103 of housing 101

~which opens up as at least one hinged door _fOr‘ convenient loading or removal of the

filtration modules 150 onto each bund floor 160.

In some embodiments, the separator 110, manifold tank 120 and particulate egress ,

means including storage plenum 130.may be formed as a single assembly supported hy

a frame 138 for installation within housing 101 as a single unit.

'Housing 101 may further comprise lighting means 180 positioned on a wall 104, 105 or

roof 107 for illuminating the inside of housing 101. Such lighting means 180 may

comprise llghtmg that is powered by a local battery or other power source or,

. alternatlvely, the hghtmg means 180 may be powered by electncal circuitry fed by an
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external power sppply coupled to a power supply input provided in or on housing 101.

While water filtration unit 100 is generally designed to operaté in a passive manner (i.e.
not requiring the supply of power to enable the operation of the water filtration unit
100), some embodiments may 'employ'some powered components, such as the lighting
and/or one or more pumps, for example to expel separated pé.rticulate and/or filtered
water. Otherwise, embodiments generally rely on gravi‘tyian'd the kinetic energy of
water supplied to separatdr 110 under pressure. Thus,_apan from incidental electrical
energy used for lighting means 180, embodiments not émploying any internal pumps. '
may receive the kinetic energy of the incoming particulate-heavy water as the only

form of engrgy iriput to the whole ﬁltratiori -systém. The water filtration unit 100 of

some embodiments is thus apprbpriately characterized as passive because there is no

need for it to be poweréd. On the other hand, water filtration unit 100 does rely on a .

‘water source that is pressurized cither by an external pump or due to sufficient head of

water under gravity.

Use of a Shiﬁping container as the housing 101 for some embodiments of water
filtration unit 100 advantagéously allows for ease of transport of the water ﬁiltration
unit 100 using transvportat‘ion means that is normally adapted to transport shipping
containers. In some embodiments, housing 101 may be formed by modifying an .
eXiSting shipping cbnt_ﬁher to have appropriate inlet/outlet aperturés access doors,
electrical supply circuits (if lighting means 180 and/or pumps are used) and other
meéns for ﬁxirig the various cbmponents ir_ipositiori for transport. -If a retrofitted or .

newly fabricated (modified) shipp‘ing container is used, then the resulting housing'llOl |

will have the normal side walls, floor, roof, back wall and front wall, with the front wall

also functioning as a door.

In other embodiments, housing 101 may' be foﬁned to have diménsions and handling

characteristics of a standard shipping container, but may be formed of at least some

_lightér and/or nori'-metallic_ housing matgrials. For example, some embodiments may
employ a steel frame structure, with one or more of the walls, floor and roof being

formed of a llighter_ material, such as moulded plastic and/or aluminum supports or

frame components. |
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~ Although not shown, housing 101 may have one or more access doors formed in a side

wall 104, 105, back wall 102, rc_)of 107 or floor 106.

Inlet port 112 and outlet ports 134, 168 may comprise standard high capacity pump

connections, for example..

Referring now to Figure 7, there is shown a system 700 for water filtration at a site 712,
Water filtration unit 100 may be used to filter a body of water 710 present at site 712 by
pumping the particulate-heavy water along a conduit 718 using a pump 715 to provide

the paﬁiculate-_hea\iy water at a rate of about 10 litres per second into separator 110 via

~ inlet 112 and conduit 114. Once the water is filtered, the separated. particulate may be

transferred into a hopper 720 for further 'disposal and the filtered water from outlet 168

‘may be provided to an external conduit 730 to carry the filtered water to a destination

(water sink) such as storage 731, a stormwater or sewer drain 732 or to otherwise

dispose of the water in a responsible manner..

- Some embod‘ime'nts' of systém 700 may include multiple water filtration units 100

operating in parallel and(receiving the particulate-heavy water from a single source or

| multiple separate sources.

.S'ys.tem' 700 may comprise multiple water filtration modules 100 operating in parallel

and pbsitioned side-by-side or one on top of another. -

As shbwn in Figures 8 to 11, other described'embodiments relate generally to a water
filtration unit 200 compnsmg a housing 201, which may be in the form of a
standardized shipping container, to house the various components descnbed below.
Water filtration unit 200 comprises a sepa:ator 210 partlculate egress means including
a particulate storage conduit plenum 230 and at least one.egress conduit and/or

aperture, fluid transfer condults 240 and one or more filtration modules 250 all of

’whlch are disposed in the housing 201.

The separatdr 210 receives particulate-heavy water via an ihﬂow conduit 214 running
between a body of the separator 210 and an inlet port 212 positioned in a back wall 202
of the housing 201. The particulate-heavy water may also include or carry with it oils



WO 2011/113110 PCT/AU2011/000307

10

15

20

25

30

-14-

or other floating pollutants that are desired to be separated from the water. The

- separator 210 may ‘be a vortex separator, for example ef “the type known as

Downstream Defender ™, which is a product Qf Hydro Ihiematio'nal. The separator
210 thus receives the particulate-heavy water under pressure at a rate of up to about 20

litres/sec, say 5 to 20 litres/sec, for example, and passively separates most (around

~ 90%) of the particulate greater than about 150 microns in size from the water and/or

other liquids carried with the water. The separator remoVes coarse sediment and larger

partlcles such as stones and sand from the particulate-heavy water. The resulting

_partxculate -lean water (possibly including other liquids) is then provided to a clanﬁer"_

213, which in the embodlmem shown is a lamella clarifier,

“Flocculent is added to the particulate-heavy water before it reaches the separator 210.

The flocculent is added by way of a flocculent injection means (not shown), which may.

~ include, for example, a dosing pump. The separator 210 causes rapid mixing -of the |

flocculent and the :péniculate-heav_y water, improving the formation of flocs.

The particulate separated (settled) from the water by separator 210 is allowed to fall
under gravxty out of a lower aperture of the separator 210 and into the pamculate

storage hopper or plenum 230 before subsequent extractlon Dependmg on the

_ partlcular site at which the water ﬁltratlon unit 200 is employed, the type of particulate

in the water may have different characterxstxcs ‘requiring more or less frequent
evacuatlon of the partlculate In some embodlments, storage hopper or plenum 230

may open directly to a large hopper or further plenum positioned beneath water

filtration unit 200 for frequent removal of the ‘accumulating particulate. In other

embodiments, a pump may be used to actively extract the -'fpaniculate from plenum 230
through an outlet conduit 233 communicating to an outlet port 234 positioned in a

lower part of the back wall 202.

* Particulate-lean water is provided from the separator 210 to the clarifier 213. The

clarifier includes a large tank with a. plurality of flat plates or similar elements laid

inside the tank on an angle between 40 and 70 degrees. This increases the effective_

- settling area and -improves the sedimentation performance. Sediment in the clarifier

21 3 collects inside a lower tank 215 and is directed via conduit 217 toward -outlet
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conduit 233. The tank provides a sr‘nooth,' low velocity flow condition which allows
flocs to form and settle out of the water column. The partibulate-lean water leaves the
clarifier via a weir 219 and a launder 221 which collects the water for distribution into
the ﬁltratxon modules The filtration modules remove any remaining flocs that have not |

been settled out, as well as any dissolved pollutants such as nutrients and heavy metals |

-and adjust the pH of the water. The use of clarifier 213, weir 219 and launder 221 may

allow the size of the separator to be reduced.

Fluid transfer conduits 240 'cor_nmunicate the particulate-lean: water to six ﬁltration.

modules 250 in a relatively even manner. Other embodiments may use fewer or greater

than six filtration modules.

As shown in the drawirigs, the six filtration modules 250 are arranged in two rows of

three modules side by side. Each row of three filtration modules 250 is adjacént a-wall

- of housing 201 on one side and the other row of ﬁltration.'modules'ZSO on the other .'

‘side. Each row of filtration modules 250 may be posmoned on rollers for allowing easy

insertion and removal of each ﬁltratlon unit 250 from W1th1n housing 201.

. To allow for convenient access while coupling and decoupling conduits 240 io each of

the filtration modules 250, a length of each conduit 240 is positioned along and
supported relative to a i)art of housing side wall 205 or 204. This ailows the side walls
204, 205 of housmg 201 to support the conduits 240 while allowmg a flexible couphng ‘
portlon 242 at an outlet end of each condult 240 to be positioned for couphng to an
inlet of each filtration module 250. As shown in Figure 8, three conduits 240 pass at
least partly along or adjacent wall 205, while the other three conduits 240 pass at least
partly along or adjacent wall 204, with each conduit 240 branching inwardly from the
adjécént wall 204, 205 and then downwardly to couple with a respective filtration

module 250. In alternative embodiments, conduits 240 may be fixed (i.e. suspended)

relative to the roof 207 rather than the walls 204,205.

Filtration modules 250 may be the same as thb'se shown in Figure 5B and described
above with reference to filtration module 150. Each filtration module 250 is in fluid

communication with a filtered water outlet port 268 which is positioned in back wall
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. 202 by outlet conduit - 266.

- In some embodiments, the separator 210, p,articulvate egress means including storage

plenum 230, and clarifier 213 may be formed as'a single assembly supported by a

frame 238 for installation within housing 201 as a single unit.

Housing 201 may further comprise lighting means (not shOwn) positioned on a wall

~ 204, 205 or roof 207 for illuminating the inside of housing 201. Such lighting means

may compnse lighting that is powered by a local battery or other power source . or,
altematrvely, the lighting means may be powered by electrical crrcurtry fed by an

external power supply coupled to a power supply input prov1ded in or on housing 201.

While water filtration unit 200 is generally designed to operate in a paésit/e manner (i.e.

200), some embodiments may employ some powered components, such as the lighting

‘ and/or one or more pumps, for example to expel separated particulate and/or filtered

- water. Otherwise, embodiments- generally rely on gravity and the kinetic energy of

15

20

25

water supphed to separator 210 under pressure. Thus, apart from incidental electrical

: energy used for llghtlng means, embodlments not employmg any internal pumps may

recerve the kinetic energy of the incoming particulate-heavy water as the only form of
energy input to the whole ﬁltratlon system. The water filtration unit 200 of some
embodiments is thus‘appror)riately characterized as passive because there is no need for .
it to be powered. On the other hend,'w'ater filtration unit 200 does rely on a water
source that is pressurized either by an external pump or due to sufficient head of water .

under gravity.

Use of a shipping container as the housing 201 for some embodiments ot water
filtration unit- 200 advantageously allows for ease of transport of the water filtration

unit 200 using transponatlon means that is nonnally adapted to transport sh1pp1ng

" containers. In some embodlments housing - 201 may be formed by modifying an

existing shipping container to have appropriate - inlet/outlet apertures access doors,
electrical supply circuits (if lighting means and/or pumps are used) and other means. for

fixing the various components in position for transport. If a retrofitted or newly



WO 2011/113110 PCT/AU2011/000307

10

15

20

25

S 17-

~ fabricated (modiﬁed) ship}.)ingv container is osed, then the resulting housing 201 will

have the normal side walls, floor, roof, baek wall and front wall, with the front wall

also functioning as a door.

* In other embodiments, housing 201 may be formed to have dimensions and handling

characteristics of a standard shipping container, but may be formed of at least some
lighter and/or non-metallic housing materials. For exdrnple, some embodiments may
employ a steel frame structure, with one or more of the walls, floor and roof being
formed of a lighter material, such as moulded plastic and/or aluminum supports or

frame components.

Although not shown, housing 201 may have one or more access doors formed in a side

wall 204, 205, back wall‘202, roof 207 or floor 206. |

Inlet port 212 and outlet ports 234 268 may comprise standard hlgh capamty pump

connectlons for example

- Referring now to Flgure 12 there is. shown a system 301 for water ﬁltratron at a site.

312. Water ﬁltratlon unit 300 may be used to filter a body of water 311 present at site
312 by pumpmg the partlculate-heavy water along a conduit us_rng a pump ,315 to

provide the particulate-heavy water, to which a flocculent 319 is added, at a rate of -

about 20 litres per second into a separator 310.

'. Once the water passes through the separator 310, it passes into a clarifier 313 for

further removal of particulate 317. The separated particulate 317 méy be transferred

“and pumped away for disposal. Water then passes to filtration modules 350 for further

filtration and is then provided to an external condurt via pump 321 to carry the filtered
water t0 a destmatlon (water sink) such as storage 331 or a waterway 332 or to

otherwxse dlspose_ of the water in a responsible manner.

Some embodiments of - system 301 may include multlple water ﬁltratlon units 300
operatmg in parallel and receiving the partxculate-heavy water from a smgle source or
multiple separate sources. _System 301 may comprise multlple water ﬁltratron modules

350 operating in parallel and positioned side-by-side or one on top of another.
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As shown invFigures 13 and 14, other de_scribed embodiments relate generally to a
water filtration unit 400 generally in accordance with water filtration unit 200, though.
further comprising a treatment chemical injection means 480. Features common
between water filtration unit 400 and water filtration unit 200 have been numbered

using like numbers.

The treatment ‘chemical injection means 480 is a dosing pump configured to supply

treatment chemicals to offset changes in pH of the water due to the addition of

“flocculent so as to generally maintain the pH of the particulate-heavy water. In the

described examples, aluminium sulphate is added as a flocculent and causes the pH of .

the particulate-heavy water to change. The treatment chemical injection means 480

adds a solution of hydrated lime and water to the pafticulate=heavy water to maintain a

generally neutral pH level. As an alternative to lime, caustic soda may be used.

. The treatment chemical injection means-480 is disposed-adjacent a flocculent injection

means 482. Each of the treatment chemical injection means 480 and the flocculent

"_injection means 482 consists of a chemical tank with capacity of between 125 and 200

litres, a solenmd metermg pump, a control box and an 1nJect10n port. Both systems
inject the treatment chemicals or flocculent into’ the separator 410 to aid in the mixing

of the treatment chemicals or flocculent. The chemical tanks are located at the end of

the housing 401 and an access door (not shown) is provided so that the tanks may be

r_eadily accessed. In comparison to water filtration unit 210, the clarifier 413 of water
filtration unit 410 is repositioned to allow for fitment of the treatment chemical

injection means 480 and the flocculent injection means 482.

The solenoid metering pumps'are electronic and powered by a 12 volt supply from a |
battery wh1ch can be charged by mains power or connected to a solar system. A PLC |
controlled momtormg system may be used to record turbidity, pH and other parameters

A PLC control system may also be used to control the treatment chemical injection 7.

means 480 and the flocculent injection means 482.

Throughout this . specification and claims which follow, unless the context requires

otherwise, the word “comprise", and variations such as "comprises" and "comprising",
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will be understood to imply the inclusion of a stated integer or step or group of i‘ntegers '

or steps but not the exclusion of any other integer or step or group of integers or steyps.

The referenée in this specification to any prior publication (or information derived from
it), or to any matter which is- known, is not, and should not be taken as an’
5 acknowledgmént or admission or any form of suggestion that that prior publication_(or
information derived from it) or known matter forms part of ‘the common general

B knowledge in the field of endeavour to which this specification relates.
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CLAIMS
1. A water filtration unit, comprising:

a housing; -

a passive separator in the housing to receive a pressurized source of particulate-

'_ heavy water, to separate most of the partlcu]ate mass from the water and to output

partlculate -lean water;

particulate egress means disposed at least partly within the housing to receive, and .
allow disposal of, the partxculateseparated from the water;
at least one filtration module in the housing: to each receive the particulate-lean

water simultaneously, to filter remaining particulate and contaminants from the

- particulate-lean water by allowing passage of the water through porous filtration media of

each module under grav1ty, and
at least one outlet conduit coupled to an outlet in a wall of the housing to receive
ﬁltered water from the filtration modules and prov1de the filtered water to a fluid sink

outsrde the housmg

2. The filtration unit of claim 1, further comprising a manifold tank to receive the -

particulate-lean water from the separator and provide the particulate-lean water to the at

least one ﬁltratlon module, the manifold tank comprising a dlffuser plate to spread

hydrodynamm load of particulate-lean water entering the manifold tank

3. The filtration unit of claim 2, further comprislng filter module ingress conduits to
provide the parficulate-lean water from the manifold tank to the at least one filtration

module, wherein the ingress conduits are coupled to a respective at least one filtration

- module and are r_eadily decoupleable therefrom.

4. The filtration unit of any one of the preceding claims, further compnsmg

flocculent 1nject10n means 1n51de the housing to add flocculent to the pressurized source

of particulate-heavy water.‘
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5. The filtration unit of claim 4, further comprising treatment chemical injection

means inside the housing to add treatment chemicals to the pressurized source of

- particulate-heavy water to offset changes in pH of the water due to the addition of

flocculent so as to generally maintain the pH of the particulate-heavy water.

6. The filtration unit of claim 5, wherein at least one of the flocculent injection - -

means and the treatment chemical injection means is a dosing pump.

7. The filtration unit of any one of claims 4 to 6, further comprising a clarifier

10 . disposed between the separator and the at 1east one filtration module for receiving the .

partlculate -lean water from the separator to further settle flocs therein and prov1de

_particulate-lean water to the at least one filtration module.

8. The filtration unit of claim 7, whefein the clarifier is a lamella clarifier.

particulate- lean water from the clanﬁer and prov1de the particulate- lean water to the at

- least one filtration module.

10, - The filtration unit of claim 9, further including a launder to reéeive particulate-
lean water from the weir and provide the particulaté—l‘gan water to the at least one

filtration module.

11.  The filtration unit of any one of the precéding claims, wherein the at least one

filtration module 'comprises a plurality of filtration modules.

12.  The filtration unit of any one of the preceding Claims, wherein the separator is a -

vortex separator.

13.  The filtration unit of any one of claims 10 to 12, wherein the separator, the
clarifier, the weir and the launder are formed_asx a processing assembly for installation in

theé housing as a unit.
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14.  The filtration unit of any one of the preceding claims, wherein the at least one
filtration module is configured to be readily replaceable with another at least one filtration

module containing fresh or regenerated porous filtration media.

15.  The filtration unit of any one of the preceding’ claims, whetein the housing

- comprises a container transportable using standard shipping container transport means.

16.  The filtration unit of any one of the precedmg claims, further compnsmg a bund

floor posmoned intermediate the at least one ﬁltratlon module and a floor of the housmg

to channel the filtered water to the at least one outlet condult

17. The filtration unit of claim 16, wherein the bund floor compnses a series of rollers

to facilitate passage of the at least one filtration module across the bund floor.

18. The filtratlon unit of any one of the precedmg clalms wherein the separator is to

separate most partlcles of the particulate that are greater than about 150 microns in size.

9. A system compnsmg one or more filtration units accordlng to any one of clalms 1

to "18, and further comprlsmg a pump to provide the pressunsed source of partlculate- ‘

heavy water to the one or more water filtration units.

20. A method of filtering water using a filtration unit according to any one of claims 1

to 18, incladihg the step of adding a flocculent to the particulate-heavy water. |



