STORMMTER FI LTRATI ON APPARATUS, SYSTEM AND METHOD CROSS- REFERENCES The
present application clains the benefit of U S. Provisional Application
Seri al Nowo@dl1280:s808, filed Septenber 9, 2009, the entipcetus2@b/owy3Th is

i ncorporated herein by reference. TECHNI CAL FI ELD [ 0001] The present
application relates generally to a stormnater filtration apparatus and, in
particular, a nodular stormnater filter assenbly having backfl ow
capability. BACKGROUND [ 0002] Stormwater is generally rai nwater plus any
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[0001] The present application relates generally to a stormwater filtration apparatus

and, in particular, a modular stormwater filter assembly having backflow capability.
BACKGROUND
[0002] Stormwater is generally rainwater plus any particulate debris and dissolved
materials that the rainwater runoff carries along with it. In urban areas, rain that falls on
the roofs of buildings, collects on paved areas like driveways, roads, runways and
sidewalks is typically diverted through a system of pipes that is separate from the sewerage
system.
[0003] Stormwater can be a form of diffuse or non-point source pollution. It can
entrain pollutants, such as garbage, sediment, organic matter, heavy metals, and organic
toxins, and transport them into receiving natural bodies of water. As a consequence,
natural bodies of water that receive stormwater may also receive pollutants capable of
irreparable environmental harm.
[0004] The amount of stormwater pollution entering into such receiving bodies of
water is related to the degree of urbanization in the surrounding area and the nature of the
surrounding activities. Urbanization results in the covering of land with low/no-
permeability structures, such as roadways, parking lots, and rooftops, which both generate
large volumes of stormwater and accumulate pollutants. Since these types of surfaces do
not allow rainfall to infiltrate, they allow the accumulated pollutants to be carried into
stormwater drainage systems.
[0005] In an effort to address the environmental problems posed by polluted
stormwater, traps and filters for stormwater have been developed. For example, U.S. Pat.
No. 5,322,629 describes a method and apparatus for treatment of stormwater by vertical
filtration through a bed of high-quality leaf compost material that removes pollutants prior
to discharge into a receiving water body.
[0006] A granular form of compost that improves the overall performance of such

filtration systems was described in U.S. Pat. No. 5,624,576. The permeability of a filter
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maintained (e.g., via a service call in which the cartridge media is replaced).
SUMMARY

[0009] In one aspect, a stormwater filter cartridge includes a housing having a
water inlet and a filtered water outlet, and a filter medium disposed along a flow path
between the water inlet and the filtered water outlet. A drainage space forms at least part of
the flow path and is disposed between a downstream side of the filter medium and the
filtered water outlet. A solid wall float tube disposed in the drainage space has an open
lower end and open upper end, the solid wall float tube movable between a lowered
position that inhibits or substantially restricts filtered water at the bottom of the drainage
space from passing to the filtered water outlet and a raised position that permits free flow
of filtered water to the filtered water outlet. A fluid reservoir is in fluid communication
with the drainage space and is disposed within the housing and above the filter medium for
collecting filtered water as water level in the housing rises while the solid wall float tube is
in the lowered position. As the housing fills, water level in the housing rises to cause the
solid wall float tube to move to the raised position and a negative pressure can be
established in the housing that draws fluid through the filter medium. As water level
outside the filter cartridge drops, air enters the housing via the water inlet and causes the
solid wall float tube to drop to the lowered position, and filtered water in the fluid reservoir
backflows through the filter medium and out of the housing through the water inlet while
air enters the housing by passing upward through the solid wall float tube so as to enhance

rate of backflow.



and need for a cartridge with increased useful life increases, so as to
reduce the frequency with which the cartridges m ght need to be repl aced
(e.g., wwbaiwvespisacenment cartridge) or nmintai ned (e.gPCTWSA18/0$WBVi ce
call in which the cartridge nedia is replaced). SUVMARY [0009] I n one
aspect, a stormmater filter cartridge includes a housing having a water
inlet and a filtered water outlet, and a filter medi um di sposed al ong a
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[0016] In a further implementation of the foregoing aspect or any foregoing

implementation, a stormwater treatment system includes a plurality of filter cartridges and
a containment structure includes an inlet and at least one drain manifold, cach filter
cartridge within the containment structure having its outlet connected to deliver filtered
stormwater to the drain manifold.

[0017] In another aspect, a stormwater filter assembly includes a housing including
an inlet and an outlet. An inner float tube is located within the housing and has a lower end
associated with the outlet, the float tube movable between a lowered position that inhibits
or substantially restricts filtered water from passing to the outlet and a raised position that
permits flow of filtered water to the outlet, the inner float tube having a flow passage
therein from its lower end to its upper end. An outer tube is disposed about the inner float
tube defining a flow space therebetween for receiving filtered stormwater. A filter medium
is disposed between the inlet and the outer tube through which stormwater travels during a
filtering operation, the inner float tube extends upward above a height of the filter medium

and the outer tube extends upward above the height of the filter medium. A fluid reservoir



i npl enentation, the filter nediummy be formed by one or nore of a
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float tube to a raised position that permits filtered stormwater to exit the outlet and creating

a reduced pressure condition that draws stormwater through the filter unit; as water level
around the filter housing drops: air enters the filter unit and disrupts the reduced pressure
condition and causes the float tube to drop back to the lowered position; and filtered water
in the fluid reservoir backflows through the filter unit while air enters the filter unit by
passing upward through the float tube so as to enhance rate of backflow.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] Fig. 1 is a partial perspective of a filter assembly installation;

[0020] Fig. 2 is a partial perspective view of an alternative filter assembly
installation;

[0021] Fig. 3 is a partial cross-section of an embodiment of a filter apparatus with a

solid walled, floatable center tube, with the tube in a lowered position during filling and
backflush;

[0022] Fig. 4 is a partial cross-section of the embodiment of Fig. 3 with the tube in
a raised position during filtration flow through the filter assembly;

[0023] Fig. 5 is a partial cross-section of one embodiment of an air flow
arrangement for the fluid reservoir; and

[0024] Fig. 6 is a partial cross-section of another embodiment of an air flow

arrangement for the fluid reservoir.
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that may be embedded in the containment structure 14, as shown in FIG. 1. However, in

some embodiments, the drain manifolds or flow piping may not be embedded in concrete

or the containment structure). The drain manifold 18 may lead to a trough (e.g., a covered

or uncovered trough) which is in communication with a common drainage conduit. The

clarified stormwater leaving the containment structure 14 may be released through the

outlet 15 into a receiving water body, or diverted to an additional treatment device for

further purification. In an alternative arrangement, as per Fig. 2, the filter assemblies may

be elevated above the bottom surface of the containment structure 14'. Multiple saddle

structures 17 support respective drain manifolds/conveyance conduits 18 and each filter

could be positioned above a respective saddle member 17 (e.g., as per U.S. Patent No.

7,638,0606).

[0027] The filter assembly 12 serves to channel stormwater through a filter

medium, and facilitate efficient filtration of the stormwater. Referring to the embodiment

of Figs. 3 and 4, filter assembly 12 is substantially enclosed by a housing formed by a hood

20 and base 30. The hood optionally may include a plurality of voids (not shown) to

enhance the regulated surface cleaning of the filter medium. The voids may be arranged in

a horizontally-aligned array within the material of the hood, for example higher than but



a raised position during filtration flow through the filter assenbly;
[0023]Fig. 5 is a partial cross-section of one enbodi nent of an air flow
arrangenmew0 2bowvo3tése fluid reservoir; and [0024]Fig. 6 i ®Ca/ysarmioaios37
cross-section of another enbodi nment of an air flow arrangenent for the
fluid reservoir. DETAILED DESCRI PTI ON [ 0025] Referring to Fig. 1, a

mani fold 10 of filter assenblies 12 is shown. The filter assenblies 12 are
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filter could be positioned above a respective saddl e nenber 17 (e.g., as
per U.S. palletiged Kder I]FGCBQ_})B T(l}@ §3ter medium 36 is disposed in an annular space 35 between

an internal tube 26 and an external screen and/or filter fabric 28 and extends upward from

the base 30 to a sealed annular plate member 31. An outer screen support ring 40 is also

provided. Internal of perforated tube 26 is a movable, central, solid-walled drain tube 44

with a float 47 at its top portion. An annular volume 45 defined between the drain tube 44

and the perforated tube 26 forms a fluid path along which fluid may travel to and from a

filtered water or backflush reservoir 48 located above and separated from the filter medium

36.

[0030] The filter assembly 12 generally relies on hydraulic pressure to initially

force water through the filter medium 36 and the filter assembly is therefore at least

partially submerged in stormwater during normal operation. As shown by the arrows 60,

62 and 64 in the left side of Fig. 3 depicting exemplary initial inflow, stormwater enters the

filter assembly 12 from beneath hood 20, infiltrates radially inward through the outer

screen 28 and filter medium 36, and travels into the volume 45 located between the drain

tube 44 and the perforated tube 26. Filtration occurs as the water is strained through, and

comes into contact with, the filter medium 36 during this initial flow, but outflow from the



[0027] The filter assenbly 12 serves to channel stormmater through a filter
medium and facilitate efficient filtration of the stormmvater. Referring to
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el I m nat ed%g@glﬁp 1A dw Gl BB 85e Jigwé bfﬁl?{qbpm %%Ar%g?&qwhrcne tube 44

descri bed 0029] The conponents of the ter asse are
support ed sonedlovadravn3dbe (ube ¢4 occarsgirior gl vawaisiamevemwicntofghecteb 44adre openi ng 31 in
the case o | ystrat f I f - o] terial,
pr ef er abl ygonFepfg3 ded ngllhgﬁleq& 4!43%% uﬁ\%irg,?% M%Vgrﬂoﬁggﬁrr?{el‘%{) @% H%gﬁteﬁtg serves
as the conﬁespzalcc)ms pmiitratvelbdbwmeardurh@thkldlrathutESSfeth&)dzaniﬂge @ndartdm &y.ai n

mani f ol d or.sadd| e The co nication wth
The i nner TR P uRL gl adRRREE RNy eut Rt o STELE P th o
filter mediiltemn@diuge3q.As fjtratiul cantiraks el Wadrpaads ﬁardurgbthermldmdag)e thefhead fil ter
medi um 36 i s di.sposed. i n annul. a 35 between an internal ube 26
Trd an oxtBreEi BoRGeH BHET SRl SR AD o q S B TR T o € he
base 30 t osudsigealdadat@nsidl utsid @t Boustizheiits Sldrof\IhOwiterlews valin tkupport ring
40 is al so provided. I nternal P‘J%é)erfor ated tuhe 26 is.a novable, central,

sol i d- wal | s &9t pifgsted and gt ?ql%q oljwaterywif l%t SpUsHy EBANS AR annul ar
vol ume 45 dedidiesk, hahweened REd ﬂlﬂé@édﬂcéd'vﬂ?@ssﬂé cSiiidnhe sPesL arRt &dihwbe 26

forms a fluid path al ong whi ch f may travel to and froma filtered

wat er or bQEkFY i}gmlwaé@él?rmhrthmélt?réé“améa 2 Vkendbiiwaeiaragesdeveidin t he filter
nedi um 36. ,]; Q8384 f[&ﬁl Yol dr&;ﬁﬁox@@&ﬁl@p EchhJﬂgat gf? 'i‘sea{b?el tb%nt‘éf‘:"tlllb ﬁ@usﬁl% (Q%df)@lé'\lv' c

pressure to initially force water through I'ter medium 36 and the

filter assépdvgl df shetlpweretlpy &2 efithg ]é@éi tlp‘a:}rqsisgp rigffesqmléqe@@qn the cytsslernnat er
during nor%'th@i@ﬁﬁ@&ﬂtﬁé‘hodﬁszoﬁ g, 4y oﬁtﬁﬁe {ooc}é’%ra@@r beféatRitd nBda fan the left

side of Fig epl cting exe arylnltla | ow, stormmater enters the
filter ass@ﬁlbhg/wlezuﬂﬂomebﬂewela@h hood 20, i nf| I trates radially inward

t hrough th ter s filter. i e t he
vol uns 45 P98t ea bavandist R0 el iThih Wihkithes AU LANERIAMIND. 58

Fi | t rati onthoemwe 45 asudtbe u\mieeendl o tls:tﬁlcat tubd (f)imeohﬂ;m:seambf@bnmﬂlehnusmg:ont act
with, the fi di n hi i w..but outflqw fromthe
cartridge is éu%Flee{l/tgﬁ & 1tbt§ ]E] etué)ﬁg% 9 %"ﬁ kr{ h{eqowerecf %051t10n the redu %Of t ube 44
and t he copagetcebnBRoms sqjhommfecmccempleteﬂyhlﬁoml lFﬂiE:refHEsxormhmef thlatlezsed

SR ERN YU AT R NY AR SN A
the water pen@iariger Sipaight Wde FIFIE. Bag showhi bEBwW arrows 90, 92 and 94 the filtered

stormwater travels from the reservoir 48, vertically down the path between the drain tube

44 and the perforated tube 26, radially outwardly through the filter media 36 and beneath

the hood 20. This backflush of filtered stormwater can serve to loosen and remove

particles trapped in the filter media 36, thereby increasing the longevity of the filter media.

The passage in the tube 44 thus allows air to enter the cartridge from the drain manifold 18,



upward toward the |location of the float 47, the float eventually causes the
tube 44 to pop upward into the position shown in Fig. 4. The tube 44 is

pr ef er ablwoposiiiesaed and configured such that this flo&Cras2@ows™a’ of the
center tube occurs before the water rises high enough to fl ow down into the
top opening 70 of the tube 44, but variations in which sone flow down the
tube 44 occurs prior to upward novenent of the tube 44 are contenpl ated.
Once the tube 44 shifts upward, continued flow 80 through the nedia enters
t he space 4 and ave into the. . drain outlet of the cartridge
(per arrowd %‘?)mgtiﬁt@t ﬁpﬂ%wﬁt\x@;cr% thefllifkes a reduced pressure

condi tion fob3d] pul | $n watigplehdeh@ti@h ah ’ﬁlﬁpef pdrtied 981@&!;; Bmohe tubs 26 tddld B | on

conti nues aéjvve}go §sses t hr ou h'%t? rtrld gefluig1 5 rvoir 48

r emmi ns. 1 URPSSO O bAFIRRUIOR) Pyog FIE B0V P arapiodis prodrindeadhedhony 8941 ent

begi ns t o usisdRARNMENMNRIVED theYelial Qelsd Ty R JAOUBbABM St athE Senk® ngheop, t he
water |evel within the housing is not af fected and a st andi ng col um of

wat er wi t ¥t e bethrsguld; ntréud@@inﬁ@r mprs upwaidpideeted air flow pawpgsdPhed, and
the reduceg,RHRISURSCRNG HeuBPer@hd 8 tl%&1 @ﬁm‘éfg{/@%e LONHEQURSER 166 3

st or mmat er throu%g the filter assenbl en the water surface el evation
out si de t heeried Yy tdeopde rsaveridtger Hrawsad02 gh thejleft aét ef Hig Senttha t he
housi ng ( I , the
pressure gt 0rnte]%lt %Iﬂggt\%/&e{ﬁ ﬁt1 ieedtd%?e srléd &udglgtg %%I%?dr%g Ql?ﬁga)hood 20

t hen causeSomyatssly dée paspagen 1 Wewidlpawnit MetheaﬂWStmahﬁbd)ughlths@ét@i%go eerequal i ze
the press rate into
t he upper utpli)lglr1 Ile?ﬁ(%%;)@?ﬁttﬁé Fesg&g%%ésgﬁlgﬁ%gy?%&%wlg? tfeenoéh?lgl g%%hpl? Ingo%t t ube.
Once t he phileseheacaixitaibe resarv’oinet the)lmengornsn eﬁtﬁé recerecnt artddaplevashds t he fl oat
tube to dr back &0 t 0S| t he ressure condltlon
o s phon BRHEEHE AR LR E BRE o PGl B e

accunul at eH)6IaIntHeh®Vd’re8@’s\ﬂmm’of 42 hblegbusla ojf mmmemgbtaﬁzkrdtnhtmmlgmnatgbe filter
assenbly 12 articul sid 3 as shown by fl ow
o rove. 50,7 BB ittty nf Bhuipdtuts eeSe BrdvaieHenitng Bebervor r s,
verti cal | ylodowierti®iel padife thehykie fentl ebaiughddl dinab Erofdthapalsdgbe1qve Imh aﬁsat ed tube

26, radially ou thro h the filter di a 36 and beneath t hood 20.
This backf® @W%F‘? of e dbpomt g Tt focatedha thsdmmsdjagegh g

particles 17 &R ehah Mdvi ihth ebsFRA & &ﬁmn%hﬁrf%bﬁ’tubé%rdﬁi}ﬁdoﬂﬂarhﬁ@ | ongew ty
of the filter nedia. The passage in the tube 44 thus allows air to enter
the cartriRgedmesmreme velrar af wal Pobekigh &sfeaig REie RenPBLBOf backf| ow of
water out Qfipddhifent 'tllletl%£ervc[uoz%3{%kllfﬂla9%ldd%h SIBALAY biRDwayPdlr SIRREVaIROIMNHI ON 98
(Fig. 3) of the tube 26 coul d be made w thout perforations to focus the

i nfl ow of Téﬂtrperfﬁltscﬁllttﬁ@“%éé@“ﬁhd@ﬁeft’%édwwaeséd@é filkps shasppidhsft sdeper ri ng
now to theppay thalnoy b&ation; a bit- QR EHARM LG, SRS hibe 26,
hood 20 or 1goth co& dﬁ VQ{ ge a(1)t1noe %r m)é}galupwar EllIcriflmrsectoe ai anft}l
passages ld@inigeomacheto tiesppegiortio®f thy ressevoupigas Slewdl ipthetright dedaéfifag é space
34. These : r. 48 per

fl ow arrovéqr‘ﬁf%%g ‘%%&V ‘P% IOR’% ?na(gthglle% acgsuozﬁ)eibt%eersaﬁe}r%l\/otrx)xfa \?a? ﬁsgref rom

bel ow vvithpdsmblt6ered wat er (e g , during a cartridge filling operation).
Conversel vy, e pas hat u rd hr ough t he
tube 44 toloog{]er thzﬁgsﬁz%?ltqge refer\éoﬁpﬁm%%e Sretfafl’gged?ooli)mwﬁ%aba&\qﬁovmft by arrows
104 on t hestormghiter st alpreadleckddgolumeasn bid 1h¢>tea¢nmablenheesxzetodtttehasef\eeem%vs)l r at

t he | ower {)ﬁl‘gjl on of %hg reserv0|tr and]i_ back thr g& f||ter

Mor eover, Th® PSS L 60 CHmRPEY SEshf Oéﬁ%‘aé%P redt?Pté ¥Srtions 106
at the Iov&hnegcgeﬁlch Betheqf desditibbd Inals. mwdndNess, 017 @B9for HUYIPIﬁ@nURlMEadlohn t he

dr ai nage s ace as air_enters e f||t hou5|ng sses t hrough
the filterN P%Pé@é () ey aratiem tW@\f’ét{E Creliendd TS (h&ot lgéﬁ 5 be

pushed awasx{za‘arnamzvh&hnaﬁss@@%lﬂagﬁwed BhuckfMhs cHRANIRR Cart tbeachtébtfd utﬂlaagl ncom ng
air will be focused in i medi ate area around the fl oat rat her than

movi ng i nt§eberd %Oeaélémré?rﬁteﬁ@be eafremrbe ttpnglard ?Jatcltfudécatf&daereﬁoeeeh@n and

provi di ng @imHe HEF m¥Bh WEnhd %E@Bftfl@srta&iaﬁklf&;' 1h@ﬂng1ﬁeafrt%gé R@hte Fig. 6, in
anot her enbodi nent, the reservoir 48 itself may include an associ ated

one-way ai #ddision(oéthepitadl apghe ﬁ*@%m@é}hﬁl"taﬁ Caliltﬁr tube 4t ryeh pi rplerpeataties er voi r
during reservoir fill as shown in the left side of Fig. 6. During a
backwash operation, a one-way air valve 112 permts air to flow fromthe
drai nage space into the upper portion 8f the reservoir 48 as shown in the
right side of Fig. 6 as filtered water | eaves the | ower portion of the
reservoir 48. OQher air flow variations are possible. [0034] The size of the
reservoir 48 may be selected to provide a back flush of stormmater of a
preselected volune In one |nplenentat|on the S|ze of the reserv0|r 48 is

. o o " e o o o



housi ngs in which water enters frombeneath a | ower edge and then flows
radially through an annul ar nedi a space, variations are possible. For
exanpl e fwbteria3ies3whi ch water enters through the bott omcofustdie/oemstri dge
are possible. Additionally, a variety of types of filter mediuns could be

| ocated within cartridges, such as fabric type filters, nesh filters, nedia
based filters and conbi nati ons of the sane, as well as configuration

vari ations such as spiral wound filters with various fIOM/patterns

[0036] 1t is tq be clearl er.st 0o { th e de crl |on nt ended
by wey of TPrgSEINGR e TERPe Bty trnFetRCHRy fF e ikiken by
way m(‘j i lmsilat;h ﬁﬂﬁnda@dln% mblaanmaﬂ@ﬂ&claﬂmhmlltﬂi feﬂ%ﬂmgxﬂ@algl‘?uiﬁﬁﬁﬁﬂtsm e. 4

Accordi ngly, ot e i ments e contenpl ate n i ations an
Changes. coteamSE SisBa U AcHBuS Sereises 1 e cfartaﬂgettﬁ%ﬁ%%g‘g W edgpl cation
as expres ss%@bebyoraﬁm i 418 u@Wo inR& L f4EaFE 077 ihQF Ralih@rca Ghe HR@3fBNat is
claimed is: Clains 1A filter cartrldge for renmoving pollutants from

st or mwat eranddiispmpdip pieengortBed7 Hgh ARGy 212 t\‘R/él‘EaéPfaFtHTeé %%ﬁclab%cwwr ed wat er

outlet;  thehodd doli iR or B LM HhE ROKGH cAhOIRLIR WilhQHe FRkdBlweeN - he wat er
i nlet and the filtered water outlet; a drai nage space that forns at

| east partthef8 gk f| ow path and that i s di sposed between a downstream si de

of the fil [rﬂ 35 medi um andv&xhtﬁ@tﬂe'ﬂltref%raggve% @Jscrg%li gv}nﬁrlly in conn@ctry lv!uﬁl wal |

float tube dlsposed in the drai nage space an an open | ower end and
open upperhasidgs nhehicholite onterd frdom b%neath abeverodadbind tlhﬁ@tﬂme madaallygimengd

posi L1 on b ANLBiA .00 SHRRhANL LaLlve SPLLIR Sl hTSM MRLARGR! Lhe

bot t om of rom passin outlet and
a raised pthsiughtre bbhmn of)thb oartrglgh aeepoﬁslitdw Aldifiodatlgraedrivgto ryptooftfiier fi | t er ed
water outl r%gdlums could be located within cartridges, such as fabric type filters, mesh filters, media

based filters and combinations of the same, as well as configuration variations such as

spiral wound filters with various flow patterns.

[0036] It is to be clearly understood that the above description is intended

by way of illustration and example only and is not intended to be taken by way of

limitation, and that changes and modifications are possible. Accordingly, other

embodiments are contemplated and modifications and changes could be made without

departing from the scope of this application as expressed by any claims now included or

hereafter added.

[0037] What is claimed is:



a fluid reservoir in fluid communi cation with the drai nage space and

di sposed within the housing and above the filter mediumfor collecting
filtered water/@asssdat er | evel in the housing rises whil ecrhis2aolosd3nal |
float tube is in the | owered position; wherein, as the housing fills,
water level in the housing rises to cause the solid wall float tube to nove
to the raised position and a negative pressure can be established in the
housi ng that draws fluid through the filter nedium wherein, as water
| evel outside the filter cartridge dcﬁas air enters the housing via the
water inlet and causes the solid wal 5 Lpéat tube to drop to the | owered
position, and filtered mater in the fluid reservoir backflows through the
filter nediun1angbout t he housing through the water ipnlet while air

enters thel-houst erwﬂrﬁ%sfi)rrfamaﬁﬁap %WSJ{@%S@%W% SUREAIE f1 0at tube so

as to enhance raato@siRd hd@mkd WA inlefand BiBtefddldr oGt ri dge of claim 1 wherein
t he drai nage space is centrally located within t he housing, the filtered

wat er out | et |§'&Wr@ﬁ@u@dwwéﬁﬁékmgﬁébﬁﬂﬁﬂﬁ%§%“§6@%%mméﬁ@t¥Hémﬂ@5¥%bge space
i s definedyat, d@ast in part by a tube that surrounds the solid wall float
tube and which is perforated alonq at Ieast a lower section thereof 3. The
filter cartridgelronagsisedomtimt {ges afilepstppriugdplea flgyopath gl tht iy feposet f or at ed t ube
i's not per]; @%%%own%a%%%tﬂe/ 0@%%@? ﬁl_élu’ﬁ%ga-gk%t&%ﬁz’vate%OutTé:L'e filter
cartridge o aim1l wherein the fi medi um conpri ses one or nore of a
granular fil tera sobdiivall flaatpeicldesposeddn fhic ldtearageremicaandzhafing ae ppdndbwérendr a
filter mes i} i f | id
reservoir ?ﬁc ggggﬁmagég@#ﬁ?@%ﬂ%ﬁgﬁﬁgygﬁggﬁﬁ%&m%hg&gkgp%?%“?#%n1the fluid
reservoir mhibm orfsubdtantially restricts fidteied wagt etrthe bcﬁtomchfeha‘ drhﬂnwe spwetfromdge of
claim1 wherein a war, dl xt endi f

o ovi ded roias D BEFRLURRRHRER0 IO BuRbbies *RIBETREES Dor ¢ on

of the drawmageﬂ&pﬁ&fmiwé&xdﬁhﬁ fllter cartrldge of claim®6 wherein a

defl ecting structure is .| ocated be|OMLthe |.ow passage.in the drainage
space. 9 f&ulé reservoir n t? CF communication wit the c{ralnage space alch dispose cr' 9

within the housing and above the filter medium for collecting filtered water as water level
in the housing rises while the solid wall float tube is in the lowered position;

wherein, as the housing fills, water level in the housing rises to cause the solid wall
float tube to move to the raised position and a negative pressure can be established in the
housing that draws fluid through the filter medium;

wherein, as water level outside the filter cartridge drops, air enters the housing via
the water inlet and causes the solid wall float tube to drop to the lowered position, and
filtered water in the fluid reservoir backflows through the filter medium and out of the
housing through the water inlet while air enters the housing by passing upward through the

solid wall float tube so as to enhance rate of backflow.

2. The filter cartridge of claim 1 wherein the drainage space is centrally located within
the housing, the filtered water outlet is at the bottom of the drainage space, and the
drainage space is defined at least in part by a tube that surrounds the solid wall float tube

and which is perforated along at least a lower section thereof.

3. The filter cartridge of claim 2 wherein an upper portion of the perforated tube is not

perforated.
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8. A stormnater treatnent systemincluding a plurality of filter cartridges
in accordance with claim1l, the system i ncl uding: a cont ai nnent
struct ur ewpreolwndingsg an i nl et and at | east one drai n manPColu$2010aety3filter
cartridge within the containment structure and having its outlet connected
to deliver filtered stormnater to the drain manifold. 9. A stornmwater
filter assenbly, conprising: a housing including an inlet and an outlet;
an inner float tube within the housing and having a | ower end associ at ed
with the outlet, the flaat tube vabl. e between.a | owered position.that

i nhibits of su ‘rlutF’i“&FtF@ger%@FaﬂfP t@efﬁi“r‘théﬁtﬁr Tt EP COPRIRH AL AT & 4 he
out| et andgranulaifBREMPAIS iatgeD&tiZM afterpeddi, b $iltkd fabyvicodr affillet megd water to the
outlet, the inner float tube having a fl ow passage therein fromits | ower
end to its upper end, an outer tube disposed about the inner float

tube definsng arnklimer @page: dMensheiReNthE Ahideetiow iNdudes bi &k6datsd or mnat er ;
a filter nedi um di sposed between the inlet and the outer tube through which

st or mnat ercheslavadyesforiprging aia firmy the fiyid geseiiyalr at it §Hs with&ltpishaptef| oat t ube

ext ends upward above a height of the filter medium and the outer tube
extends upward above the height of the filter nmedium a fluid reservoir

| ocat ed abbve tTHhe fiter agridgaefickrin drwhestin gdeasmpefprdhearteadive gikdlosr as wat er

|l evel in t&%sa@Qﬁwﬁ&gdefdifl% arWﬂJé) Epdrish dFUREHuid #elgﬁoﬂ R dpperpdrdolSf tiawer ed

posi tion; erein duri a stormat er ration event water level in
t he housi ndrainp@epadco cause the inner float tube to nove to the raised
position and a negative pressure is established in the housing that draws
fluid through the filter medi um wherein, as water |evel outside the
filter cartlri dgéheditopsytridga ofehiine6svitchen hdefrimgg amdudiis foagtdbdldwe theadtuced
pressure cggdigionhgpg 9%%§gsa£he inner float tube to drop to the | owered
position and” PITEE&ME ﬂé&e? MiChe fluid reservoir backfl ows t hrough the
filter medium and out of the housing while air enters the housing by

gﬁﬁ::,lgg :,Jg_ . el‘ gf‘& grglgﬁ\ga[q%}r&ﬁgtn{egp s%/gte}cnl ir?c ltldi;[léj 2113 p u%'li%no% ﬁtltgre ca];’tlrigg\c/es E)r? ssage so as to

accordance with claim 1, the system including:
a containment structure including an inlet and at least one drain manifold, each
filter cartridge within the containment structure and having its outlet connected to deliver

filtered stormwater to the drain manifold.

9. A stormwater filter assembly, comprising:

a housing including an inlet and an outlet;

an inner float tube within the housing and having a lower end associated with the
outlet, the float tube movable between a lowered position that inhibits or substantially
restricts filtered water from passing to the outlet and a raised position that permits flow of
filtered water to the outlet, the inner float tube having a flow passage therein from its lower
end to its upper end;

an outer tube disposed about the inner float tube defining a flow space therebetween
for receiving filtered stormwater;

a filter medium disposed between the inlet and the outer tube through which
stormwater travels during a filtering operation, the inner float tube extends upward above a
height of the filter medium and the outer tube extends upward above the height of the filter
medium;

a fluid reservoir located above the filter media for collecting filtered stormwater as

11



10. The filter assenbly of claim9 wherein the inner float tube and outer
tube are centrally located within the housing, the filtered water outlet is
at the bowvbamiaf3iéshe housi ng, the outer tube includes aPpprarsadiony79ef
openings along at least a |lower section thereof 11. The filter assenbly of
claim 10 wherein an upper portion of the outer tube is not perforated. 12.
The filter assenbly of claim9 wherein the filter nmedi um conprises one or
nore of a granular filter nedia, a pelletized filter nedia, a filter fabric
or a filter sh.. 13 The filte sse of clajm9 wherei.n the fluid
Ceservoi 1 VHETBL Hohablgei sl RRRR 80y Sit el rea ReOFr om ¢ he 1 ui d
reservoir as i twHerdid SuridgtalitdrinkvaRF BRrated @fent wakér.leveha the hdueing aissaabl y of
claim9 wherein at | east one upwardly extending air flow passage is

. g
provi ded 78R EHMGHFERE BBF P B eds thepdsqdngifon Helay RegRVePESHiE ipper  porti on

of the fl oWtabR@EE in thd Rousiiz@hdt k@ uRSHRITBA e FteiChaiiih;14 wherein a
deflecting structure is |ocated bel ow the air fIOM/passage in the flow

space. 16. A Sthsreihat wpter lexeloisile thafdiceprirides digphgir sntgrsdherqusipe atd £ | t er

assenbl i eSdi@rﬁ?@%QE(ﬂﬁ&Fﬁeé%ﬁerﬁdi@&ﬂn% catsBEhS Yk £Mda bk uAiB8 o the . a
contai nment structure including an inlet and at | east one drain manifold,

each filt elowaisd entitiqn andififiered pwater dothe Apidriesaryoitbaeidions érarah thellitaig its out| et
connect ed §,04ifl&lhY 6kt of tHehBEGE: Shify ABEEL ht Rots %bgg)agsﬁlg%%faqh%g%“&%/* met hod

of filtering stormvater to renove contam nants, npri-sing:
st or mnat erinpgstflpattulpd dlongrtheifipw passage so as to enhance rate of backflow.

10. The filter assembly of claim 9 wherein the inner float tube and outer tube are
centrally located within the housing, the filtered water outlet is at the bottom of the
housing, the outer tube includes a plurality of openings along at least a lower section

thereof.

11. The filter assembly of claim 10 wherein an upper portion of the outer tube is not

perforated.

12.  The filter assembly of claim 9 wherein the filter medium comprises one or more of

a granular filter media, a pelletized filter media, a filter fabric or a filter mesh.

13.  The filter assembly of claim 9 wherein the fluid reservoir includes an associated

check valve for purging air from the fluid reservoir as it fills with filtered water.

14. The filter assembly of claim 9 wherein at least one upwardly extending air flow
passage is provided from an upper portion of the fluid reservoir to an upper portion of the

flow space.

15.  The filter assembly of claim 14 wherein a deflecting structure is located below the

air flow passage in the flow space.

16. A stormwater treatment system including a plurality of filter assemblies in

accordance with claim 9, the system including:

12



purging air fromthe filter housing as the filter unit fills with
stormnvater; providing a float tube within the unit in a | owered position

t hat i nhiwotg11fdshéser ed st ormmater from exiting through aoTaiskéie4m™B7t he
filter unit; filling an upper fluid reservoir of the filter unit with
filtered stormiater; noving the float tube to a raised position that
permts filtered stormnater to exit the outlet and creating a reduced
pressure condition that draws stormmater through the filter unit; as water
| evel around the fjilter housin r ent the filter
uni ¢ and. i st UM BHERPLICRt T BUSERsb A o oap R ETRRETE RE | oat tube
to drop baGlkerba@cinbl witivethe dorsifmént@uct@Bdnd having its outlet chhreted eddanmérer in the
fluid rese v0| backfl o t hr ough e filter unit while air enters the
filter uni ?;¥Rﬂﬁﬂaﬁﬁt &ﬁ?ﬂ“?ﬂ?%%gh the float tube so as to enhance rate
of backflow

17. A method of filtering stormwater to remove contaminants, comprising:
flowing stormwater into a filter unit;
purging air from the filter housing as the filter unit fills with stormwater;
providing a float tube within the unit in a lowered position that inhibits filtered
stormwater from exiting through an outlet of the filter unit;
filling an upper fluid reservoir of the filter unit with filtered stormwater;
moving the float tube to a raised position that permits filtered stormwater to exit the
outlet and creating a reduced pressure condition that draws stormwater through the filter
unit;
as water level around the filter housing drops:
air enters the filter unit and disrupts the reduced pressure condition and
causes the float tube to drop back to the lowered position; and
filtered water in the fluid reservoir backflows through the filter unit while
air enters the filter unit by passing upward through the float tube so as to enhance rate of

backflow.
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