MODULE AND ASSEMBLY FOR MANAG NG THE FLOW OF WATER Cr oss- Reference To

Rel ated Applications This application is a continuation-in-part of U S
Desi gn Apwbi2onti28365No. 29/ 333,248 filed March 5, 2009, aoa/ud280/0ReB@nt
Application No. 12/553,732 filed on Septenber 3, 2009, which are
incorporated by reference in its entirety. Background [001] The present

di scl osure generally relates to nmanaging the flow of and nore specifically

the retention or detention of fluids, such as stormwater. Water retention
and detention systens acconmy@RPELEWNPIASIEMBAX/en site by diverting or

storing water, preventi ' surface, and
elimnating or reduci nﬁmmWF%F%Q% P%‘O@rﬁ%\igunderground wat er
retention or detention systemgenerally is utilized when the surface area
on a building site is not avail able to _acconmodate ot her types of systens
such as open reservoirs, Csessilieferspca by Belatadppienlicationsd syst ens do not
utilize valyabl e,. f as . t9. L e asi ponds.
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avoi difikgi Raydhsy 2008 mnd 0. 8nPatag AysdlieatiohiNohl 24638,73 bftled @ndisptevebet 8, PO UI t O
br eedi ng. Underground systens al so avoi d aesthetic problens commonly
assoc Y duargingerRAAEd by ieferege inisentsefyn as al gae and weed growth. Thus, it
is beneficial to have an underground systemto nanage water effectively.

[ 003] One di sadvantage of current underground systens is that they nust
accommopdat e exi sting or planned unBeclgrounid facilities such as utilities

and ot her buried conduits. At t sane tine, .an underground water.retention
o ot OB orf e peese cHiro e Bt (s th beE O GHELANS Rt sRe e B
surfag Itefénﬁgﬂbpgéteﬁtﬁﬁ%ﬂfﬁﬂn% , Ehar & g whier Wskd 1Ben @ty A0 RIGR1HR sy QeREOVi de
a nodul ar underground asse Siy whi ch has great versatility in the plan area
f or m iatcanamodes nmeff §t@QdyenMmictiyslivaiisadvstntisgywatsf, prayanding panlieg of watedat
systens is th theg ften fai I%@g. provide relatively unrestricted water
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syst efgoihi ot GRRrR60M tvalettAEANGR oF dLRARDS by stind ehdraIONsRTIOsDRA thehei
interior.[005] Depending on the |ocation and application, underground
syst ensrfafetasen onug gui}hﬁngbit@ism@t available to accommodate other types of systems such as

open reservoirs, basins or ponds. Underground systems do not utilize valuable surface areas as

compared to reservoirs, basins or ponds. They also present fewer public hazards than other
systems, such as by avoiding having open, standing water which would be conducive to
mosquito breeding. Underground systems also avoid aesthetic problems commonly associated
with some other systems, such as algae and weed growth. Thus, it is beneficial to have an
underground system to manage water effectively.

[003] One disadvantage of current underground systems is that they must accommodate
existing or planned underground facilities such as utilities and other buried conduits. At the
same time, an underground water retention or detention system must be effective in diverting
water from the ground surface to another location. Therefore, it would be advantageous to
provide a modular underground assembly which has great versatility in the plan area form it can
assume.

[004]  Another disadvantage of current underground systems is that they often fail to provide
relatively unrestricted water flow throughout the system. It would be preferable instead to

provide systems which can permit relatively unconstrained flow throughout their interior.



wi thstand traffic and earth | oads which are applied from above, w thout

bei ng prone to cracking, collapse or other structural failure. Indeed, it
woul d be wdvantegmeus t o provi de underground systens whipCh/isecionmrdat e
virtually any foreseeabl e | oads applied at the ground surface in addition
to the weight of the earth surroundinga given system Such systens al so
preferably may be constructed in ways that are relatively efficient in
terms of the cost, fluid storage volune and wei ght of the material used, as
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Different forns of underground water retention and/or detentign structures
have Bagwewhi pethepnaigrinldgedas wglas ths gage %&d’&hlﬁh CHHRBANY Og&’@ SHERS of
concr ef epang tﬁgﬂ?ﬂe&&cﬂ'ﬁ&\éﬁ&ﬁ | arge spans, which require very thick
conponents. e’ structures therefore are very nassive, |leading to
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ot her underground structures are designed for other applications or fail to
provi §@7 he The pesssairdisdl esiraredgesiodhabmfiguraion; preductimsindadethellsanftuag e of

t he modul ar systens discl.osed. herein. Sumar 09], The esent,, di.scl osure
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modul es "have uni que configurations that permt thinner conponents. This

faci | feranemgingribed flow dhrataningtagdjonfetapargewatgei ght and cost, with easier
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either proposed or made. Such structures commonly are made of concrete and attempt to provide

large spans, which require very thick components. The structures therefore are very massive,
leading to inefficient material usage, more difficult shipping and handling, and consequently
higher costs. Other underground water conveyance structures such as pipe, box culvert, and
bridge culvert have been made of various materials and proposed or constructed for particular
uses. However, such other underground structures are designed for other applications or fail to
provide the necessary features and above-mentioned desired advantages of the modular systems

disclosed herein.

Summary

[009] The present disclosure is directed, in some of its several aspects, to a module and a
modular assembly for managing the flow of water beneath a ground surface. The modules have
unique configurations that permit thinner components. This facilitates a reduction in material

usage, weight and cost, with easier shipping and handling.



wat er beneath a ground surface. The nodul e i ncludes at |east two supports,
a deck portion having a main section |ocated on top of the at |east two
support s wWoaoato2Bmwast one secondary section extendi ng f POmUSh&omedi730
section. The supports are spaced apart and together with the main section
define an interior channel. At |east -ohe of the supports has at |east one
| eg section spaced fromends of the deck portion. [0011] In another

exanpl e, an assenbly for managing the flow of water beneath a ground
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one fispsded TRGUbRIstITalc dakipsdesn. at | east two supports, a deck portion
including a main section |located on top of the at |east two supports, with
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bel ow portion. e supports are spaced apart and together wth the
deck pae bi the medulesalsninchutles atdeast amseetion Wittiding beprexboplteiashensl.y, each

deck ion of the first a i de nodul es i s aced adj acent | east one
ot her 0B Ghathes fasmblsrssafbty e Tormeeine B A foficrbBrhl eourturBi e o
| east gfskd hShaiBaM€ast bROARL nﬁdﬁlértha%aﬁe@ra@h&sﬁ%@@%aﬁi QldeBRPRAGOAY t he
fl ow of water beneath a ground surface is disclosed, with the assenbly
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assenbly al so includes a plurality of side nodules, with each i

has at least two leg sections spaced from ends of the deck portion. The at least two leg sections

are spaced apart and define a support channel therebetween. The example assembly further

includes a plurality of side modules, with each side module including a deck portion, and at least

two supports disposed below the deck portion. The supports are spaced apart and together with

the deck portion define an interior channel. Within the example assembly, each deck portion of

the first and side modules is placed adjacent at least one other deck portion of either one of the

plurality of side modules or the at least one first module.

[0013] A further example assembly for managing the flow of water beneath a ground surface is

disclosed, with the assembly having at least one first module that includes a deck portion having

a main section and first and second cantilevered sections, at least two supports disposed below

the main section, and with the supports being spaced apart and together with the deck portion

defining an interior channel. The assembly also includes a plurality of side modules, with each

side module including a deck portion, at least two supports disposed below the deck portion, and

the supports being spaced apart and together with the deck portion defining an interior channel.



si de nodul e including a deck portion, at |east two supports di sposed bel ow
the deck portion, and the supports being spaced apart and together with the
deck portworrodafR83ssng an i nterior channel.Each deck por comsedionmesdirrst
and side nodules is placed adjacent at |east one other deck portion of
either one of the plurality of side mo#lul es or the at |east one first
nodul e. Also, a first of the supports and a first of the cantil evered
sections of the at |east one first nodule together with a support of an

adj ac&ach dedupetioedf the fust andisiste modesds plagediadjacant sildas eppother derd posiond
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at least one first nodule. Detailed Description of the Drawi ngs [0014] FI G
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per s pesddutedsfinrewasdiby digerashaencdd phecinfthe eutof cranhelg asd iarfiid sominuhicatiam
outline of a nodule, such as the nodule shown in FIG 8, and with the

modul evitl] the infgrigehapeal ioh dhe at fegiane fosianodules a | ower perspective view of an
assenbly of four of the exanple nodules shown in FIG 1. [0018] FIG 5 is a
| ower perspective view illustrating an exanple of four nodules form ng an
outer corner of an assenblDetafl@DMecribtich obtheDrawingsper perspective vi ew of

R N R
anOthqﬁmﬁ%@%ﬁ?ﬁﬂeﬁﬁﬁ“&%ﬁqﬁﬁmgﬁa%R“%g%ﬁﬁg&y that includes a first set of

nodul es formng a base and a second set of nodul es stacked
atop t[0R1S]i 86, 2 et arodndmaderlod she n0dHE phdwiGn IBG.4. an upper perspective view
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footings.

[0017] FIG. 4 is a lower perspective view of an assembly of four of the example modules
shown in FIG. 1.

[0018] FIG. 5 is a lower perspective view illustrating an example of four modules forming an
outer corner of an assembly.

[0019] FIG. 6 is an upper perspective view of an interior module adjacent a side module, and
with the modules sitting atop a floor.

[0020] FIG. 7 is an upper perspective view illustrating another example of a corner of an
assembly that includes a first set of modules inverted and forming a base and a second set of
modules stacked atop the first set of modules.

[0021] FIG. 8 is an upper perspective view of another example module.

[0022] FIG. 9 is an upper perspective view of a further example module.

[0023] FIG. 10 is an end view of the module shown in FIG. 9.

[0024] FIG. 11 is a side exploded view of a further example module.

[0025] FIG. 12 is an end exploded view of the module shown in FIG. 11

[0026] FIG. 13 is an upper perspective view of an example module that includes a support

having an integral footing that also provides a footing for an adjacent module.



[0025] FIG 12 is an end expl oded view of the nodule shown in FIG 11
[0026] FIG 13 is an upper perspective view of an exanpl e nodul e that

i ncl udes wo=oppneicshavi ng an i ntegral footing that al soppraseaes44r3é ooti ng
for an adjacent nodule.[0027] FIG 1 is an upper perspective view of an
assenbly of three of the exanple nodW®s shown in FIG 13, with each
integral footing being used by a support of an adjacent nodule. [0028] FIG
15 is a side view of the assenbly of nodules shown in FIG 14. Detail ed
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orientation to suit a plan area or footprint as desired for a particular

application and its side boundaries. The nodul ar assenbly nmay be confi gured

to avoi d existing underground Oﬁeﬂifééﬂe@&? tﬁ)lﬂch as utilities, pipelines,

storage tanks, wells, and any o as desired. Sone of the
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exanpl e, a parking | ot, ag%ﬁort runway. or farmac. Alternatively, the
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vehi cl e, or obj ect es dre suitable for numerous
appl i Satricarfsheamdiulby thaemap be exahipl partiud arwonfiguratierst dfen, undengrinng dsspatted

under | awns, parkways, K | at,s, Y .t i d
bui | df g S08aE N aAGP SRR 8P Sl Bt 0L bR i pisniark
ver sagiiiggMTRApeyi rtual Iy any application while still permtting water flow

managenent and nore specifically, water retention or detention. [0031] In
anot h¢003893 peThe mothdesrard whefigeedia ke prefasably positionednintthé around ai anyetasised vol ume
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Pr ef etgid ¥ grdud@S6rfadaneliSc Q6E¢RY¥uch 4s¢katdxi@ble, h hlteng lot, airport runway or
tarmac. Alternatively, the modules may be positioned within the ground, underneath one or
more layers of earth, In either case, the modules are sufficient to withstand earth, vehicle, and/or
object loads. The example modules are suitable for numerous applications and, by way of
example but not limitation, may be located under lawns, parkways, parking lots, roadways,
airports, railroads, or building floor areas. Accordingly, the preferred modules give ample
versatility for virtually any application while still permitting water flow management and more
specifically, water retention or detention.
[0031] In another aspect, the module permits water to flow within its interior volume which is
defined by channels that will be described in detail herein. The channels are generally defined
by a deck portion and at least two supports. Preferably, these channels occupy a relatively large
proportion of the volume defined by the module. The module design permits a large amount of
internal water flow while minimizing the excavation required during site installation and

minimizing the plan area or footprint occupied by each module.



proportion of the volunme defined by the nodule. The nodul e design permts a
| arge anmount of internal water flow while mnimzing the excavation
required worong28icse i nstallation and m nim zing the pl aoTase@oou47Boot pri nt
occupi ed by each nodul e.[0032] Turning to the drawing figures of the

di sclosure, FIGS. 1 and 2 illustrate afi-exanpl e nodul e, generally
designated at 10, for use in an assenbly for managi ng the fl ow of water
beneath a ground surface. The illustrated nmodul e 10 includes two supports
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support 1 tion, nore supports 12 may be positioned under "t he deck
porti dire Sk@pon[ts)DB%echnﬂaﬁ audernbly aré tametl suelt @at they eeenbmllbe smmocdwﬁmem an
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26 extends in the longitudin direction of the nodule 10 to permt the

fl ow efhchwappprtild h.ahéwcb tﬂg@ectudlSr?élth@tlaremap@hfromdﬁ@él@lféheldﬁchmgﬁlqmelﬁ i ncl ude
support channel in t
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channel 26 and support channels 28 are in fluid communication wi th one
anot hd903dd alo manggerths flowed evatar] Ganaduink) defings enditerer chaangl 20avhieh is

di rect) mcfn rably open at the ends of the module 10. The interior channel 26 is defined by the supports

12 and the main section 18 of the deck portion 14. As shown in FIGS. 1 and 2, the interior
channel 26 extends in the longitudinal direction of the module 10 to permit the flow of water in
the longitudinal direction. The module 10 also may include support channels 28 in the lateral
direction. In the embodiment illustrated, the leg sections 22 of each of the supports 12 are
spaced apart to define a support channel 28 therebetween. Both the interior channel 26 and
support channels 28 are in fluid communication with one another so as to permit water flow in
the longitudinal and lateral directions.

[0035] As illustrated, each of the channels 26, 28 of the example module 10 in FIGS. 1 and 2
extends to the bottom surface 30 of the supports 12, and thus to a footing or floor on which the
module 10 sits. This configuration allows for relatively unconstrained fluid flow through the
module 10 regardless of the fluid level. However, it will be appreciated that there can be other

configurations for the channels. For example, one or both of the ends of the interior channel may



[0035] As illustrated, each of the channels 26, 28 of the exanple nodule 10
in FIGS. 1 and 2 extends to the bottom surface 30 of the supports 12, and

t hus to awbaotiimgsesr fl oor on which the nodul e 10 sits. pChivs2@oni47gur ati on
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example, but not limitation, a thickness of seven inches has been found suitable for deck portions
14 having a width of up to nine and a half feet. The height H of the module 12 has an
approximate range of two feet to twelve feet, and is preferably about five or six feet. It further is
preferred that the channels 28 in the supports 12 have approximately the same cross-sectional
size as one another, The height of each channel opening is in the range of approximately one
foot to five feet, while the width of the channel opening is in the range of one foot to eight feet,
and typically is approximately between four feet and seven feet, and preferably five feet. The
sections 20 extending laterally from the main section 18 of the deck portion 14 may vary in the
distance they extend in a cantilevered fashion from virtually no extension to up to over
approximately one and a half feet.

[0038] The dimensions associated with these unique module constructions afford a significant

savings in material, and therefore, a reduction in weight. The construction industry is often



foot to five feet, while the width of the channel opening is in the range
of one foot to eight feet, and typically is approximately between four feet
and severwbeet1/02836d preferably five feet. The sections POTASR@0WI4TZ0

| aterally fromthe main section 18 of the deck portion nmay vary in the

di stance they extend in a cantilevered8§tashion fromvirtually no extension
to up to over approximtely one and a half feet. [0038] The di nensions
associated with these uni que nodule constructions afford a significant

savi ngenitrainetberweight lamis when thaperting anddueing maiaialg thgieforeTaavedglist r uct i on

industry i.s oftenconstrained b ight limts when,tyansport i i ng
s or regectidy RUOET fRaredhelfins, LEhett pioadles Sothidn GRESRRRAIe ARERTRY
Prior ogtdr efr%éitsf%sae_ep,ﬁﬁa@byréalwﬁlgsymwcbﬁstmﬁaﬁ agviag alsbRclebtidtkrgdgars of a
deck, thereby requiring a deck construction having a selected thickness to

achi ewehigveyn givien laterat stans Jda exampleanedntsedisabensr dsrein ineluss sections of A degle| ude

sectigns. of dec ortion that extend. f . o) I . in a
cant i PRSP SRR e a R oncp Er ok i © ShE SR SREh MobeEhdilL 1 2
of at gueR&imeyBe GRARAI (TheRBE 6flati led30afidsippormspivedsnbtasd Gbmathdeicks pha tiéadn
results in a shaorter span of the deck portion between the,suppor“a, ghich
means PORIAN Testsg @shpiterdpak ohde deehporion Betwash dresurperts wiHeh means that the e
| oad. [ i : i 1.6 : i ght
of -t n& R dREF poBh G R RATAEAT WPLERL Rod, ANl BUGREGL Eectfid
massi neat&igdpehich rédnceathe ywdigte of der deak e th tuwad lofhtériieck portivarpedattkthsarse bbn.
This also facilitates the use of | ess ive footings to rry the lighter
wei ghtleS SRaRSING FYRROALS AP BA1EY &e‘e@?seéﬁafrdrg’fftﬁ&évgmﬁr A BorioBN PSS i nt o
greater.: ' ' : ;

ot ont (LTSS (e A h BRSRE RIS LTRRL e HEhier WEILAR de ROt alEsupports cun ¢
i n | olgghtequeighteaito aramblaés ippi grgateostss in howEap tRelpegedihodyle strodierep aus twedludsar
desi gns tgﬁ: use. of thinner or Iil‘gﬁt?e wei (gcﬁé ules as di.scl osed herein
may r SGEHAIDYBRRG COPIPEHAT fogneYs ¢ “E)g}etrf‘ CSof  THE DU SR OSr i nst ance,
by vy QfhnfXasR] Sifids Bks | im tation, the supports may be sonmewhat tapered

in thickness fromthe top to the bottom This is evident in the exanple
modul 400393 hd¥pendinEloGth@pattieslar dasignsippuse of thinnki eléghtertweight mpddes asect i on

than at its,|lower section. S.mlarly, the | eg sectjons 2 fend t

br oadfreltd hEEFmEarar e el M Phaly cstem o hERRaRRrofts binseaPy
sect | %nyf eRaBPRIAM hot liMitatietRIsdpperts uaylbe sBMSWhHd t!a crb@ irﬂﬁhiUkﬁ@és_eﬂrcﬁﬂ tidat
the deck portion 14 may vary in thickness as a cantilevered portion 20

ext endep wuhehedomnr dhisikevidantin secexamplagodnlg 18 sbappar F1G.2 wipigshe support

is thicker at its upper section than at its lower section. Similarly, the leg sections 22 may tend to

broaden at the top where they spread out into the longer longitudinal section of a support. In
viewing FIG. 2, it also will be appreciated that the deck portion 14 may vary in thickness as a
cantilevered portion 20 extends outward from the main section 18 and a support 12. Thus, the
present disclosure illustrates examples of unique refinements in the design and construction of
modules, which can provide significant advantages in weight and ultimately in handling and
material costs.

[0040] As mentioned above, the modules 10 preferably are positioned in the ground and
oftentimes underneath several layers of earth, Therefore, the modules 10 need to be constructed
of a material that is able to withstand earth, vehicle, and/or object loads. Preferably, each
module 10 is constructed of concrete, and more specifically precast concrete having a high

strength., However, it will be appreciated that any other suitable material may be used.
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the construction will be sufficient to withstand an HS20 loading, a known load standard in the

industry, although other load standards may be used.

[0043] When installed in an assembly, the supports and more specifically the leg sections of

the modules are preferably placed on footings, pads or a floor. For example, a particular

assembly design may specify the use of footings, such as footings F that are shown in FIG. 3, or

may utilize a floor, such as the floor F* shown in FIG. 6. In either case, the added structure

underlying the supports serves to distribute to the underlying soil the load of the module, as well

as vertical loads placed on the module.

[0044] If using footings, the footings F may be positioned in a parallel and spaced orientation

under the leg sections. The footings F preferably are made of concrete and may be precast or

formed in-situ, The lateral distance between the footings preferably is filled with aggregate

material or filter fabric material (not shown) to allow all or a portion of the water to be absorbed

by the soil. The aggregate or fabric material preferably is placed between the footings and

extends approximately to the top surface of the footings to form a flat layer for the bottom
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commonly used for laying bricks, while still providing aligned channels. The length or width of
the assembly of modules is unlimited and the modules may be situated to form an assembly
having an irregular shape.
[0046] FIG. 4 illustrates an example assembly A formed with four of the modules 10 illustrated
in FIGS. 1 and 2. The four modules are positioned such that a first deck portion 14 is placed
adjacent another deck portion 14. In the illustrated assembly A, deck portion 14A is positioned
end to end with deck portion 14B in a first column, and side to side with deck portion 14C in a
first row. Likewise, deck portion 14C is positioned end to end with deck portion 14D in a
second column, with deck portion 14B positioned side to side with deck portion 14D in a second
row. The resulting configuration of the assembly A is generally rectangular. In order to connect
the modules of the assembly A, the joints formed between the adjacent modules surfaces are
typically sealed with a sealant or tape such as, for example, bitmastic tape, wraps, filter fabric or

the like. It will be appreciated that this assembly A merely is an example of a portion of a larger
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detain fluid. In these instances the assembly may be at least partially enclosed and may also

include additional modules having closed walls. For example, as shown in FIG. 5, besides the
first module 10, which is like the module depicted in FIG. 1, the assembly may also include side
modules 10S-1 and 10S-2 and a corner module 10G. The side modules and corner module are
disposed peripherally of the first module in FIG. 5 and have some of the same parts such that the
same numbers will be used to designate like parts. It will be appreciated that other embodiments
of modules also are possible at the periphery of the assembly. It also will be appreciated that in
some instances modules with at least one closed wall may be included in the interior of the
assembly. In the illustrated assembly, the four modules are positioned such that each deck
portion is placed adjacent at least one other deck portion.

[0050] Due to the modular design, a plan area is not constrained to simple rectangular shapes.
Rather, the modules may be combined in any desired free form plan area shape available within

the constraints of the site. One skilled in the art will appreciate that various combinations of
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portion 14S-1 at the opposite inner end. Both the interior channel 26 and
suppodirectiransnel s 28 are in fluid

[0053] Side module 10S-2 is another example of a side module which is somewhat similar to
the first module 10 of FIG. 1, but it functions also to form a side of an assembly of modules.
Side module 10S-2 includes a deck portion 14S-2 and a support 12S-2 spaced inward from a
longitudinal side of the deck portion 14S-2. Side module 10S-2 also includes a support 54 which
extends from an outer longitudinal side of the deck portion 14S-2, rather than being spaced
therefrom. Support 54 is a substantially vertical wall extending downward from the deck portion
14S-2 along one side of the deck portion, and thereby forms a side wall. Thus, the support 54 is
a vertical wall with no openings that defines a side boundary of the assembly, although it will be
appreciated that a side wall also may include an opening to communicate with other water
management components, such as a pipe.

[0054] As a result of the structure of the example side module 10S-2, the module has one
closed side. Together, the deck portion 14S-2 and the supports 12S-2, 54 define an interior
channel 26. Support 12S-2 also includes leg sections 72 which are spaced apart and defines
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ass em?c'—:%ect to the module 10 shown in FIG. 1. However, it will be appreciated that the actual
dimensions of a corner module 10G may vary, and may depend on the requirements of the
particular plan site.
[0057] Similar to side module 10S-1, corner module 10G includes a deck portion 14G, a
support 12G and the support 64 that forms a side wall. Together, these portions define an
interior channel 26. The support 12G also includes leg sections 62 which are spaced apart to
define a support channel 28 therebetween. In this example, a first leg section 62 is adjacent the
end wall 60 at the outer end, and a second leg section 62 is not spaced from the end of the deck
portion 14G at the opposite inner end. Each corner module preferably defines at least one
interior channel 26 and at least one support channel 28, similar to those channels previously
described in FIGS. 1 and 4, to allow relatively unconstrained fluid flow between the channels of
the modules in an assembly.
[0058] Like the module described in FIG. 1, in a corner or side module, the supports, whether
internal or formed as outer walls, as well as the deck portion, all preferably are formed as one

integral piece and preferably are made of precast concrete having a high strength. In addition,



Corner nodul es 10G preferably are placed at corner |ocations of an assenbly
and the di nensions of the corner nodules may be simlar to the nodul es

adj acent wo 2hieirg3esuch as described with respect to theprooasb@o044B0WN i n
FIG 1. However, it will be appreciated that the actual dinensions of a
corner nodul e 10G may vary, and may ddgend on the requirenents of the
particular plan site. [0057] Simlar to side nodule | OS-1, corner nodul e
10G i ncl udes a deck portion 14G a support 12G and the support 64 that
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a footing or pad, al'though the underlying structure may be in the formof a
f | oor .or hrydrealeveloped by use of inverting a first module for engagement with a second module,
such as shown in FIG. 7. As is best illustrated in FIG. 5 the bottom surfaces of at least some of
the supports, such as supports 12S-1, 12S-2 and 12G, may include offset surfaces. With this
configuration, when stacking one set of modules atop an inverted like set of modules, the
corresponding offset surfaces engage each other and facilitate stable stacking, as shown in FIG.
7. Preferably, when the modules are set on a floor or footing the bottom surface of the supports
are flat as is shown with supports 12.
[0060] To manage water flow, it will be appreciated that an assembly of modules typically will
include one or more inlet ports (not shown) to permit water to flow into the modules from areas
outside of the assembly such as, for example, water that is accumulating at the ground level or
water from other water storage areas located either at ground level or other levels. The inlet
ports can be located at any elevation in order to permit fluid communication with existing water

drains and conduits and are commonly fluidly connected to a ground level drain and its

associated conduit. Inlet ports may be specifically customized as required by the preferred site



exanple, the footings F may be laid out and the nodul es 10 placed on top of
the footings F, such as in FIG 3. Alternatively, the footing nay be

i nt egr al Iwof2orimesBeddi t h t he nodul e. Li kewi se, if the assegwmlug208/0808n0ng to be
supported on a floor then, for exanple as shown in FIG 6, a floor F can
be put in place and the nodul es can bdgspositioned on top of the floor F
Alternatively, a floor can be integrally forned with a nodul e such that a
generally four sided structure is fornmed, or nay be devel oped by use of

i nver réquiremehisrte allowdot thefdirecteinpagweatet inkd the aaseedpndonedaine, thulsisatign shown

in FIG, 7. As is best illustrated in FIG t he -battom.surfaces of at | east
sone Of ﬂ}eﬁ%é’r@d’biyolﬁ grgfog@eﬁ%ggn% aﬁpEB‘fnP%twf’ﬁ?af,n ‘i‘ﬁ%—lga Bfﬁﬁeri OC%&% ¥ncl ude
of f sety,sthf @GRSy bd¥driel ling ARAIGHERLERE apbBiats tki Ng one set of nodul es
atop an inverted |like set of nodul es, the correspondi ng of fset surfaces

engag40@dd h lolehportsamay fidledr be tlegatedsin alotle mstribetsi afghe medeles ahan essemnbly ether
Preferably, .when the nodul .are set on a,floaor or .footi the hottom
curt aclrser e Rhipiet S sk P 0 fugheo it Y L Hlisil oG o
nManageoabey ardd @Watiohs W the pBEmaRPHals &f Rdeil b sforwaGSeaBipes bniedistes
typically will include one or nore inlet ports (not shown) to permt water

to fl deeatinnooft sheiterddultiple such inletroats naan b previdedt Adsoathearabrcaggithenke f or

ve o1 el i hE Bech A R L B M B Bl R iRt e

i nl et tpREdlE iGake Reml dGatledpats. any el evation in order to permt fluid
comruni cation with existing water drains and conduits, and are co

|

f 1 ui dil9062dnAderaging watsr Hewdinm peosemabsglee sommoply maselude dhy ¢ @Pﬂ?‘ty| nl et
t o . Tan

ports é’gﬁ%’(r 2&1%5?] ESS%%%’II}; ?1}%@\,(\/ p?%? 51[%213% Slgecﬁt% cfnl%gﬂg% %%Ttayouk BEmR:Sda ¢ bnd
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percolation through a floor constructed of a perforate material or through other means, such as an
impermeable floor having openings.
[0063] Given the robust construction of the modules, an assembly or some modules of an
assembly may be configured to include an upper traffic surface to be used at grade level. This
offers the economics of additional pavement not being required in the area of the storm water
retention/detention channel. To enhance the visual attractiveness of the upper traffic surface of
the deck of the modules, the upper surface may include architectural finishes which are either
added to the top surface of the deck member or which may be embossed into the deck portion
when it is manufactured using molds or other tooling. These embossed surfaces may include but
not be limited to simulated brick in various patterns, such as illustrated in FIG. 9, simulated stone
pavers, and graphic illustrations. Also, the deck portion may be configured to receive actual
brick or stone pavers or cut stone, inset into the top surface of the deck portion as a further

architectural enhancement. For example, the module in FIG. 1 may be provided with an upper



ports. Thus, assenbly outlet ports may be used to direct the water out of
the assenbly and preferably to one or nore of the follow ng offsite

| ocat i onswoaowzReseday, water treatnent plants, another momiuse@alo447B8@at nent
facility or other |ocations which are capable of receiving water. Such
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various elevations in the perineter walls of the channel to rel ease the
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an interior channel 126 in the longitudinal direction. The support 112S-2 also is spaced from a

longitudinal side of the deck portion 114S-2, creating a cantilevered section 120S-2 extending

from a main section 118S-2. This section 120S-2 extending from the main section 118S-2 abuts

the adjacent section 120 extending from the main section 118. Moreover, the supports 112S-2

and 112 are spaced apart and, together with the underside of the sections 120S-2 and 120, form

an outer channel 126’ in the longitudinal direction. However, the support 112S-2 of side module

110S-2 does not include spaced apart leg sections to form a support channel therebetween in a

lateral direction. Such combinations of first and side modules may be used at various locations

within an assembly where lateral flow is not necessarily required.

[0066] Modules also may engage each other in a different way to create further example

assemblies. For instance, FIG. 7 illustrates another example disclosure of an assembly that

generally will be described herein as a double depth or double level configuration. When site



second sections 120 extending fromthe main section 118 in a cantil evered
manner. The supports 112 are spaced apart and, together wth the underside
of the mawvo229m@R8®mA 118, forman interior channel 26 i npComastangisi7adi nal

di rection. However, each support 112 of nodule 110 does not include spaced
apart |leg sections that form a supporti7channel therebetween in a |ateral
direction. In addition, the supports 112 do not include |eg sections that
are spaced fromends 124 of the nodule 110. [0065] In FIG 6, a side nodule
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FIG 5 placed directly atop the |ower nodul es.
one or mote rows or columns, or even all the lower modules in the entire reticulated assembly,

may be placed in the site before placing the upper modules on top of their respective lower
modules.

[0069] If desired, the upper and lower modules may be secured or fastened to each other using
any conventional methods. By way of example, but not limitation, the upper and lower modules
may be secured by an interlocking structure including offset engaging surfaces. Thus, to
improve stability and alignment of the upper and lower supports, what would be considered the
bottom surfaces of at least some of the supports when in an upright position, such as shown with
supports 12S-1, 12S-2 and 12G in FIG. 5, may include offset surfaces. With this configuration,
when stacking one set of modules atop an inverted like set of modules, the corresponding offset
surfaces engage each other and facilitate stable stacking, as shown in FIG. 7. The channels
formed by the upper and lower modules, thereafter form portions of larger channels 26D, 26D°,
28D and 28D’, which have an increased depth. Therefore, the double depth configuration further

increases the interior volume of the assembly. In the illustrated embodiment, the lower modules



[0067] In a double depth configuration, as illustrated in FIG 7, each

| ower nodule | 0S-1, 10F, 10S-2 and 10G preferably has a generally upward
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facilitate stable stacking, as shown in FIG_ 7. The channels forped %y t he
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depthC I guration fur r 1ncreases the interior 'vo e assenbly.
I n t hea¢H dtisit r at ed enbodi nent, the | ower nodul esl GS-1, 10F, 10S-2 and 10G

i nclude openings 70 _that allow for fluid flqw, bet ween channel s D.and 26D
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advantsagrtsi?d . tAsewittethe firstndxempbef sholma in FIG. 1, the supports 212 are positioned

underneath the deck portion 214 and spaced inwardly from longitudinal sides 216 of the deck

portion 214, The supports 212 also extend downward from the deck portion 214 and are
intended to rest on a solid base or footing, such as in the prior examples shown in FIGS. 3 and 6.
[0072] As with the prior examples, the deck portion 214 may be in the form of any selected
shape, but is shown in the preferred configuration as a rectangular slab. The deck portion 214
includes a main section 218 and at least one further section 220 extending from the main section
218. The supports 212 are spaced inwardly from the longitudinal sides 216, such that the
sections 220 extending from the main section 218 are cantilevered or overhang from the supports
212. The supports 212 also are spaced apart from one another. The supports 212 may further
include leg sections 222. However, unlike the leg sections 22 of module 10 of the first example,
which are spaced from ends 24 of the deck portion 14, the leg sections 222 of the example shown
in FIG. 8 are not spaced from the ends of the deck portion 214. As with the first example
module 10, while the supports 212 each have two leg sections 222, it will be appreciated that



| ower nodul e provides a floor which assists in structurally supporting the
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extending fromthe main section 2 18 are canti] evered or overhang fromthe
supporektendy o thyhettemsppees2 gt the supparts 28D aed dhusga et foplirgeigieor sadriHeh thethe

suppor - I [ nel I t (AT ' | eg
coct i OngndsPI e ALy AROH SRS R AREeIT Shcor RS i s fohe® S
24 of thdmodelek 1peedardivsslat,thé Neid legel stestdven st WPbodpprdugated daplt pretidesmons
FIG 8 are not spaced fromthe ends of eck portion 214 As with the
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under fohe additibng aiddubncahttuctions.
[0075] A further example module 310 is illustrated in FIGS. 9 and 10. As noted with respect to
the example module 10 shown in FIG. 1, alternative module constructions may include support
channels that do not extend to the bottom surface of the supports. For example, as shown in FIG.
9, amodule 310 may include supports 312 positioned below a deck portion 314, but with one or
more of the supports 312 including a window opening 313. Thus, leg sections 322 still are
spaced apart over most of their height, but are connected by a lower support section 323, rather
than having an opening therebetween that extends to the bottom surfaces 330 of the supports
312. This construction results in interior channels 326 formed between the supports 312, and
channels 328 extending through the openings 313 in each support 312. In this example, the deck
portion 314 includes a patterned upper surface, representing a brick surface, with the intention
that the patterned surface will be at ground level when installed.

[0076] As best seen in FIG. 10, the deck portion 314 of example module 310 includes a main

section 318 positioned over the supports 312, and sections 320 extending from the main portion



[0073] In order to manage the flow of water, nodule 210 defines an interior
channel 226 which is preferably open at the ends of the nodule 210. The

i nterior whannel28®26 i s defined by the supports 212 andpChaSo®ionisaecti on 2
18 of the deck portion 214. As shown in FIG 8, the interior channel 226
extends in the longitudinal directionf. the nodule 210 to permt the flow
of water in the longitudinal direction. The nodule 210 al so may i ncl ude
support channels 228 in the lateral direction. In the exanple illustrated,
t he | 8g8sa&¢clileahs le322cios Rpadelt apaotts 3 12 arefspaved drew fpamtls 3anhHtke d2A8

t herebet ween. Both the interjor channel 226 and support chan S 228 .are in
f1 ui d PediaRhide BEThshstctre dhadded 4e Hisrsupporkss 2gn she i %é&“é%‘%f %"iaﬁﬂﬁﬁa

| ongi i F j i isliku he
channel B3 B R L R A bR g e PR Bot o
sur f averid@0fonhs tikstepppol gussad thay dedndidssl to previdoeathangedssupppder ther whi ch

t he nodul| e éé sits. This configuration still allows for relatively
unconsSEFAEdYf I uid fl ow through the nodul e 210 regardl ess of the fluid

| evel ,jodveMeViBEmink to PGS, 11€nARRY /bichiRE ekiladed FieRs, Qnbohes exmite odarkt410gadi ng
t hrough the supports 212 near the ends of the nodule 210. It will be

appr ecllatratbdidsdavingias ovgppd configanativgmugh ilibe theb ot the neesivbe hedf WG.H. beher

el enents, such, as an end wall, to form.additiopal e SLI .i .
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not ed (¥ ,Bd6IB S e Ghcllides shiFpRisalTR tRat R seticHed HBIRMNa HerkMidetiod 414 Swpoaki ve
nodul e constructions nmay include suRport channel s that do not extend to the

bot t orhl 2 @tsbdeduds sephwtesigp sestions 42 ltaksanpillde appresiseshtbphthesepogts agd fegdul e

310 | nel L b | i ORq.3 ith
one ortsisPE S SRR TpdALBE% HerREF pORYS ABRFls BR (Mictdnell” g
sect i @iee3BAng bépakatély domparad thpandedingeto bershnated togéthetiadiiks tithe] sush @s

connected by a | ower support, section 323, rather than having an openi ng
t her ebdteRdeiialiing theanedferst koinpasssablpribe brsiatagasa watef panagepisat t s 312.

T e L
suppobktvigka thd vartdus picerampy b¢ affbeted chknypmithble maihér, iand magaberafopativetveed
UpDe e a6 tenti g Bt LEK U fgce, MU Lhenlent o thal the
seen i 0iflifalidfinedt 8¢ @By RAEE hofr 34k, HEABI ForlBAYL £ n3dGndi&d udes a main
longitudinal keyways cut along the underside to receive the supports 412,
[0078] As discussed above, the supports of a module need to sit atop a footing, pad or floor to
distribute the load of the module and any further loads applied thereto. However, as shown in
FIGS. 13-15, a module itself may include at least one integral footing. Thus, for example,
module 510 includes a first support 512 in the form of a side wall having an opening, and a
second support 512A. The supports 512 and 512A are positioned below a deck portion 514. The
supports 512 and 512A also are spaced apart and, together with a main section 518 of the deck
portion 514, define a longitudinal channel 526.
[0079] The first support 512 is located along and beneath a first longitudinal side 516 of the
deck portion 514, and includes leg sections 522. The leg sections 522 are spaced apart and
define a lateral channel 528 therebetween. The second support S12A is spaced from the second
longitudinal side 516A of the deck portion 514, creating a cantilevered section 520 extending
from the main section 518. The leg sections 522 A of support 512A are spaced apart and define a

like lateral channel 528 therebetween. However, supports 512A also include integral footings



section 318 positioned over the supports 31 , and sections 320 extendi ng
fromthe main portion318. Wile the |leg sections 322 of the supports 312
are spaceaofzoam2sise ends 324 of the deck portion 314, fecrhseosiosareeure i s
added to the supports 312 in the formof gussets 325 to assist in
supporting the sections 320 that extend fromthe main section 318. It wll
be appreciated that various forns and shapes of gussets may be included to
provi de enhanced support for the sections 320. [0077] Turning to FIGS. 1
and 1ZF> folinedatthe lexglended log eusonsai2@ih&ris epraapibted nied ih sordd émbediniehtsst r at ed

as having an overall configuratjon.nmuch Like that of the nodule 10 of FIG
1, butoBEieagestionyata mrde ‘f%’cn@i%lﬁé’&lé%r,al UB%Sp&Qt ®™Fbei ng integrally cast

as On?Oﬁ(ﬁcsfglp%ﬁg,rlg% g%t%ns bP& niFadi a@eséés%&{&amls@ﬁ SRR S fdditngt Jush ik €

positione portion 414. Supports 412 also include separate |eg
sect i olmsmdadle id baladcsd onithd footing dpoweicattbe itégial fohengipposhosvraind1Gég13-15

sections be i ntegqral formed whil e the deck rti i t
ot cce SNREHEORr RSB eeds Th g SupaHAar Tior rete kbR oRERE g o be
conneghfderkt QA& ond t}@_ih@%ﬁ! 3R, ThUGhe@al MoaRgd FSbahlddal diereodul es 410
in an assenbly, the basic Tormat and water managenent provi ded by the

nodul escoti@ated irgth i lasgenitdy whar upingwilditidnalynadwéesrthefiawe aeiderll, sedrasds i ons

bet ween t.he, vari ou Leces may, be af i ny suit nger d may
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may h@meaﬁaljlaééxﬁ@a&p&fmgw Hal 0RSideOVaABSippbrtisn2 alf bgaidhled1 0sitabiopithy, such
as for exanple, the deck portion 414 may include | ongitudinal kegways cut

al ong intagral;frgéing Fieofithe permplepsntaesuppppored. 41 shis magrafoohag fyadd ke aedshove,

the s or f I ' [ to

ai st r Borh P S3RB e e BBl fsBiabiy bng olcRglcs S oM BlowldedRE 2 o
Howev ekcesady SostiMgs ithirotrg KeBit thkIeddih ofla Beartksl of sirhidarlyf sitwatedimeduleles 1@t Therakire,one
integral footing. Thus or exa , o Ie,S%O i ncludes a, first support

., f xanpl d
512 i #he weighbplaseskonthe il%régr@bfqotlgg@?ﬂ@e @ﬁg‘élﬁé% Hgnced Yt by BgiEdh§ondhort 5
2A. The: : [ i : Th
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arrangement creates a further longitudinal channel 526” defined by the section 520 extending
from the main section 518, the integral footing F’, and the supports 512 and 512A. It will be
appreciated that various forms of integral footings may be included with a support.
[0081] From the foregoing description of the several examples of modules and underlying
support surfaces, it will be appreciated that a method and apparatus are provided for managing
the flow of water and/or retaining or detaining water, such as storm water, beneath a ground
surface. In various aspects, one may practice the method preferably by placing a plurality of
modules adjacent each other, so as to connect a plurality of longitudinal channels and to connect
a plurality of lateral channels. The longitudinal channels preferably are each defined by at least
one substantially horizontal deck portion and supports underlying the deck portion. At an outer
boundary of an assembly, the longitudinal channels may be defined by a deck portion and by at
least one substantially vertical side wall. The lateral channels are each defined preferably by a
portion of a corresponding deck and a portion of a corresponding support, such as by an opening

between spaced apart leg sections of a support.



| ongi tudi nal side 516A of the deck portion 514, creating a cantil evered
section 520 extending fromthe nmain section 518. The |eg sections 522A of
support 5SwoO2A1ane3sspaced apart and define a |ike | ateralPCthsoneloss528

t her ebet ween. However, supports 512A al so include integral footingsF"
formed at the lower end of |eg sectiong-522A. It is appreciated that in
sone enbodi nents both | eg sections of a nodule may include integral
footings (not shown). [0080] Typically, leg sections of a nodule are

posi t i[e082d WPpefierdbhg botnthe tongitudinhlbotdi latgrad wbinneksdtave heomedhhiesiingaberbstnced on
t he footjng

: wever, . the integral footi " as shown .,n .FIGS, 1 )
ext endsConoRR arpé%Fo&gquhBﬁll @Q?%_er H{I%mﬁér&g?lgoéﬁ’ew IQF‘PL{MQI nglgt}du}aé Ia%ﬁa\{;%f‘&/
bal an%ﬁ%ﬂe&?@ﬁ%g@sirﬁﬂiﬁ? QPLroRRdaiBRs Y QirddPalisihaas ﬁﬂa%/fn@t)bé B&esshiefor a
integral footings F' of nhodule 510 are incorporated into an assenbly when

usi ng gackdisite pheal  Thededpestiveiangitedieal and lateraleliannels alsh peefeiablypare wiigesnt gyd
suppor.t .512. Thus, .as shown in Fl 14, and 15,, a..series of nmodw : may
be. bl 4t R CqrimaRe EhoR o Rty ihebe AED af b uRRosed iy She RS e phe
nodul g Gd@reditySh@baBiid6 platRanAlefe@indndstacle@f FidieerCio igirefeeret aliat esehppor t
512A. In this way, a footing would be needed for each nodul e 510 at one end

of an saeEehidss basiem suitacereadithas the donginding! prblptarel chaenieederdyvardbtfrems
th t the.length of ' f il i odul :
ool REREDE o Shu TR R bR A B FRIER Fiions

bal angravadt, ab¥hoven ShFIG. 00 theapedisipa tanindacithlecharlids thkaghmoduled need siotle
wal | support 512 of an adjacent nodule on the integral footing F' may
el i m maeessarHe cxtepd éq thedottapnupeceoehafWlPse: | nposed on the integral footing

F' b i tiorn i
!t e A0f3 o Rt o et R b MPSRCCHTHRRY or Aol uRiATRH DAY
516A charrlets eplkcipg Mddoies hiding Fldesvallsradorgetive perigieed Bhe asfemtineAs

| ongi t udi nal channel , 526' defined by the sectio 20 extendin omthe
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It wl i d : HOITES 45 of integral footings nmay be
i ncl ué@gp%fﬁaglﬁgi 5%? %&Q%Eséé%fe%éoﬁ@fle foregoi ng description of the
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preferably by placing a plurality of nodul es adjacent each other, so as to
connees skovph ur BIG. tly wathin ameyicavationaitec Hhasteb of aprhecing themeedules peigrably ty of
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individual longitudinal channels of each interior module collectively form a continuous
longitudinal channel through the entire assembly. Preferably, the step of connecting modules
further includes aligning the sides of adjacent modules, so that the deck portions abut one
another and the individual lateral channels of each interior module collectively form a
continuous lateral channel through the entire assembly. Side modules, both in configuration for
a longitudinal end or in a configuration for a lateral side, as well as corner modules may be
placed peripherally around the interior modules in an aligned configuration, so that their
corresponding longitudinal and lateral channels form additional portions of the continuous
channels. As noted above, the substantially vertical walls of the éupports that form side and
corner modules are located at the periphery of the assembly and have either an imperforate or

perforate surface and may define inlet and outlet ports.



one substantially horizontal deck portion and supports underlying the deck
portion. At an outer boundary of an assenbly, the |ongitudinal channels may
be defi newiolytiz28ssk portion and by at | east one subst arCiraiskyiomwet78é cal
side wall. The lateral channels are each defined preferably by a portion of
a correspondi ng deck and a portion of-28 correspondi ng support, such as by
an openi ng between spaced apart |eg sections of a support.[0082]

Preferably, both the longitudinal and | ateral channels have a sonewhat

si m | §0085] o¥%% estdllation afiah assembly, hfiergi pardfcuiai sitarids bedresxahvaitd gmhtbat to form

continuqus |ongitudinal and | ateral. chan al t.hou simlarjt f
cr oss-Hedeer Oéﬁ'%‘]u‘mopéé‘fcoﬁp‘iegrf%ﬁtfgs%ﬁ %’cs nhasef dit ggedgr)pup% rrh éf%%en site
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adj acent an conmuni catlon W th one anot her, although they may be
di sposestules roashes placndf indomgituidorad asdlatheali aligdmioyt wile theirst inndules tOpﬁOBm n ed
under ground obstacl.es. Furth r ef er, hat each,su
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unconstrai ned water flow in the both directions. wever, as shown in FIG

9, t hé}wpeﬁxahglserfom mpadrdes|aae plaedd tomardhidie sntpn@mfghe avseublys whils gidesmd corner

necessar ext nd t the tto sur.f d
Fur ¢ hanoduids R0 idhd RGIRbELS HssRifaR o SRRRs, sl PR ankf oullEe. 10
| at er ahn 6baEREhEt tEUnibUaIéb AghyBRAIARE il any Gﬁleﬁwdﬁnﬂmb Igﬁou'iilﬂong t he periphery
of the assenbly di scussed above, portlons of the peripheral side walls
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adj ac ules, sot e dec portions abut eac
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a conti nuo S, Iong) i tudi hannel ' th ouqﬂ hhe entire assenbly. Preferably,
the sE&TERY é‘t‘tF s r@§ama%etw Freithi: 19RFAEC LTSRS Tho7E OBPTE gris
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i ndi vi each interior nodule collectively forma
cont i medersintoathe gedundhannel thr ough the entire assenbly. Side nodules, both

in CO%J)BQH ' altﬂeoagsemobhes typically are designed for water to flow into the assembly through one
or more inlet ports, and to store the water for a certain interval of time. The water then is
allowed to flow out of the assembly either through one or more outlet ports, through a porous or
perforate floor, or a combination of both. During entry and storage of water, such as storm
water, the lateral and longitudinal aligned channels allow relatively unconstrained water flow
within the assembly. An assembly also may be sloped such that a portion of the assembly having
an inlet port is located at a slightly higher elevation, while a portion of the assembly having an
outlet port is located at a lower elevation. This configuration will assist the tendency of the
water to flow under the influence of gravity.
[0088] In another aspect of the disclosure, the method may include the step of installing a
plurality of modules within the ground at a depth that will leave the top surface of at least one of
the deck portions exposed, or at a depth at which none of the top surfaces of the deck portions

will be exposed. A further installation may be achieved by installing at a relatively greater depth



a longitudinal end or in a configuration for a lateral side, as well as
corner nodul es may be pl aced peripherally around the interior nodules in an
al i gned cwof2ogunsiesson, so that their correspondi ng | ongipcudiseal/oatrdo | at er al
channel s form additional portions of the continuous channels. As noted
above, the substantially vertical walbg.of the supports that form side and
corner nodul es are | ocated at the periphery of the assenbly and have either
an inperforate or perforate surface and may define inlet and outl et

por t s if #R&ppurday fitsnplugdlitpbl modelks Anartissend gonfizhitation avipestlyitbeilenk mirtien has

been excavat ed and the underground S i ons nted for, .a flrst

modul @owsonnse 8gor andghe hashyp 6%‘&1’“’&}‘%@ s m%nﬁ‘ﬂéaléf’ SFipBa serond plrlit Ya?rﬁ
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appreci ated that the nodule be set ln et br t tern
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and corner nodules are placed at the periphery of the assenbly to formside
wal | s seterfanavmldssnanbk placeteatep thetfirstdavd so eeemformen Utplper seooind byelr@fyncbbﬂﬁgﬂ aced

in an er, Wit t he gr.ound. nodul e i s sho
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connecting portions spanni ng between the spaced apart nodul es. Al so, the
asse nma;naamm; of waleseagath agravad spdaces While B undergrend modadssanbhissed
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under wwnﬁmwd&bmﬁesa gbcgRndbing k- méﬂm@dﬂ@aférmﬁguncwagx@uﬁdt emannslrsranmt not be
requi red where the f oor of the assenbly is perforate such as,  for exanple,
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water for a certain interval of tinme. The water.  then is allomedﬁéo fl ow out

of t h&lersewspif yikbe Hadersinpd thih ormbeedmofgriay allof dhe Rtential adyanigghdisclgssdous
or pe'i’lgl%ql‘?":?%rgét&%rth es&t&%ﬁ@ﬁ%ﬁl@@c’c ath@th. During entry and storage of
wat er as st or

eral and | ongitudinal aligned channels
allow rel atively unconstrained water fl ow



within the assenbly. An assenbly al so may be sl oped such that a portion of
the assenbly having an inlet port is |located at a slightly higher

el evat i onwowhillesmwsporti on of the assenbly havi ng an outce&tuspawoin4d7so | ocat ed
at a lower elevation. This configuratign will assist the tendency of the
water to flow under the influence of "gravity. [0088] |In another aspect of
the disclosure, the nethod may include the step of installing a plurality
of nole%i.mithin the ground at a depth that will |eave the top surface of
at | east “0H& of the deck portions exposed, or at a depth at which none of
the top surfaces of the deck portions will be exposed. A further
installation may be achieved by installing at a relatively greater depthin
t he ground la Aimedulpfarruskiin gn afsemblyuioemanpgiag theflasy p’éwa@ﬁﬁme@m agjogpd

wher eby the decg ortio ow .a floor and the U shape is upwardly
dependi ng, an%ﬂﬁﬁgﬁiépg@PﬁgxghgkﬁF~d plurality of correspondi ng nodules in
an upri ght of @kt Qursappeis; having the U shape downwardl y dependi ng and bei ng
stacked atop the inverted nodul es, Lateral and Igngitudinal channel s may be
al i gned t o adsskipartios) hayinge painreaiar egpedan fanpidhe aHsH tFa ST RASAGh t he

assemﬂ:a%ét ofid ste@{i&?%)&tgﬁclﬁ{% ﬁ%n{ fhE?ﬁaél%?&%}ctiBIx; modul es may be placed in an upright
manner formng a firs evel , "and then a second set of nobdul es may be

pl aced at ophd fuppbits bting8paded aparaand wgbthenwith thippein setandefinénvehn ofterroodul es.
[ 0089] . From the foregoing discussion, it will be appreciated that various
exaan@@“W&ve been di scl osed that possess or permt various applications or
configurati el : : und
ur age. W T S it I D R BP0 RAR b g adkle
const ipoutie. pref erred exanpl e configurations, it is understood that the
disclosure is not limted to these preci se exanple nodules for formng
under ground channel s and that changes may be nmade therein. For exanple, the
openi ngs Whi clithdgfodiR JM@imONghédfi Aadasteit dfaheE@postddwsalis wany have
several geonetric shapes other than those illustrated. It also is realized
t hat many other geonetric configurations for nodul ar assenblies are

possi bl e. reover,. it wil.l be. understood that one need. n enj oy .all of
Phe-pot ont a1 TaugHplsgd Seim L pERETHERERR B8 e R BERRE S ¢ 2 e
subj ect matt egaciién §d @nflevéredA nModul e for use in an assenbly for managi ng
the fl ow of water beneath a ground surface, the nodule conprising: at |east
two supports; a deck portion having a nain section |located on top of the at

least two YPRRL %n%dﬁf%%f%&aim 1 wherein the deck portion is integrally formed with the at least

two supports.

5. The module of claim 1 wherein the deck portion further comprises a second section
extending from the main section opposite the at least one section extending from the

main section.

6. The module of claim 5 wherein the second section extending from the main section is

cantilevered.

7. The module of claim 1 wherein at least two supports have at least one leg section

spaced from ends of the deck portion.



| east one section extending fromthe main section; the supports being
spaced apart and together with the main section defining an interior
channel ; W0 20Ha28366ne of the supports having at | east omeTIUSgoi®meL7BON
spaced from ends of the deck portion. 2. The nodule of claiml1 wherein at
| east one of the supports is a side wel®". 3. The nodul e of claim 1l wherein
the at | east one section extending fromthe nain section is cantil evered.

4. Th d f cl.aj m.1, wherejin the deck tion is integrall i th
the ot 1oad TlomBlsaiee ShiteliBafRposd it fie Moidt S e gea
portion furthefdseAMRY deRporticit aREhoIe€ sdclionest @iBistighdrt g facedbparsatl i on

opposite the at | east one section extending fromthe main section. 6. The
nodul e of cl aflefirsngasvriont ¢haane deeselptwesn; thetespectreisunyortchpnnchebeiag i

section is Caﬁﬁ{d'ﬁ%%l%l?lgéati%n ‘;[ilaﬁhgq&%gr éﬂanﬁélf"‘i m 1l wherein at | east two
1

supports have at Teast one 1eg section spaced fromends of the deck
portion.8. The nodule of claim7 wherein the supports each have two | eg

sections spaced from ends of the deck portion, tqe t | eg sections of each
support bei’ngTapawdaled glaimfrwheramm Gaeh sunpost HaBRg eé?‘?\ggﬁ‘éﬂ’w‘i‘rﬁb’r PBtBween, the
respective su I i | | ggﬁmj I j i Lt eri or
channel . 9. TE@?JNI%(%%I?%EO% acszslugﬁﬁpg) %/1\&(\3{ %?H%ﬂ/g C sgéﬁ%g‘?étd C %?\gfi{eg%hgﬂds
upwar dl y from@séothicemsur face of a support to allow relatively
unconstrained fl ow of water when present therein. 10. The nodule of claim1l
further including an inperneable floor extending between bottom surfaces of

the at | easlo, THONRHARGY cPrim' fuliher APRUIE AfinfAhtible HAG SldhdhilScRhed Last

two supports are space romen portion. 12. The nodul e of
cl ai m 1 wher ebottdrheurditces efitte ap haststeotsupporext endi ng from t he main

11. The module of claim 1 wherein the at least two supports are spaced from ends of the

deck portion.

12. The module of claim 1 wherein the at least one section extending from the main

section is supported by at least one gusset extending from at least one of the supports.

13. The module of claim 5 wherein the second section extending from the main section is

supported by at least one gusset extending from another support.

14. The module of claim 1 wherein at least one of the supports is supported on a concrete

pad.

15. An assembly for managing the flow of water beneath a ground surface comprising:

a plurality of modules with each module having a deck portion and each deck portion
being placed adjacent at least one other deck portion of another module;

each module further comprising at least two supports with the at least two supports being
spaced apart and together with the deck portion forming an interior channel,

wherein a deck portion of at least one of the modules includes at least one section

extending beyond the interior channel.



section is supported by at | east one gusset extending fromat |east one of
the supports. 13. The nodule of claim5 wherein the second section

ext endi ngwbromviBsssmai n section i s supported by at | easPCoNS2q0e$480
extendi ng from anot her support. 14. Thg nodule of claim1l wherein at | east
one of the supports is supported on a ©oncrete pad. 15. An assenbly for
managi ng the flow of water beneath a ground surface conprising: a plurality
of nodul es with each nodul e having a deck portion and each deck portion
bei ng pl aced adj acent at |east one other deck portion of another nodul e;
each nodul el 6 The hesembbngplidlsimtd avheleasiht ptusality wi pordutesward fuppbgedidn beast two
supports bein spac art and together with the deck portion form ng an
interior chan ]Perrr\% Féi°R™a deck portion of at |east one of the nodul es

i ncludes at | east one section extending beyond the interior channel.16. The
assenbly of claim 15 wherein the plurality of nodul es are supported on an

i nper neabl e’ lTboassemBIy dﬁtéaiaskﬁwhbtpirdhedbai porfibn whereeit keastmedeodulpsr t i on of

the at |east one e |s rall med,.with the supports of the
modul e. 18. Tﬁggﬁggéﬁﬁ h&bﬁg ggwﬁ@w Whﬁ%e deck portion of at |east
one nodul e further conprises a second section extending beyond the interior
channel opposite the at | east one section extending beyond the interior

channel . 19.38. fifhe aaspsp o clofm d b avhereis therdeck mrtme)f%lmsirqneom(hﬂe fusthst one

dule furth | ud d
deck port1 on. 9P TopHE el Pt R RS PR R BT REE R oS  BPoG B hstS o

at | east one ap@wcﬁo@agendlﬁggeyajndltﬁ@ﬁﬁeﬁm}]bﬁ@]sect| ons spaced from ends of
the deck portion, the |leg sections on each support being spaced apart and

defining a support channel therebetween, and the respective support

channel s b q'9n hé st%ﬂ%zﬂofcc?mm &'ﬁéljel rlon\@i sh (%IP SF ét%aes?] OI?C ml%algl;l Iﬁl&srzn%‘ch\}\%-lég dly

assenbl y of c aim In at [eas one R pport channhe
from a bott omtduast anelegfseaticipposd frém ealld Ofvhe dbelt poreiby. unconstr ai ned flow

of wat er when present therein.

20. The assembly of claim 15 wherein at least two supports of at least one module each
have at least two leg sections spaced from ends of the deck portion, the leg sections
on each support being spaced apart and defining a support channel therebetween, and
the respective support channels being in fluid communication with the interior

channel.
21. The assembly of claim 20 wherein at least one support channel extends upwardly
from a bottom surface of a support to allow relatively unconstrained flow of water

when present therein.

22, The assembly of claim 15 wherein at least one of the supports of the plurality of

modules further comprises an integral footing.

23. The assembly of claim 22 wherein the integral footing underlies at least one support

of an adjacent module

24. An assembly for managing the flow of water beneath a ground surface comprising:
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22. The assenbly of claim 15 wherein at | east one of the supports of the
plurality of nodules further conprises an integral footing. 23. The
assenbl y wb 2011z1283622 wherein the integral footing underlpceasatioloesse one
support of an adjacent nodule 24. An ?sgserrbly for managi ng the flow of

wat er beneath a ground surface conprising:at |east one first nodule
conprising: at least two supports; a deck portion including a main section

| ocat ed on LR Pﬁgn@tﬂgﬁf%’?‘ﬂg%& }zlm supports; the supports being spaced

apart and toge &ction defi ni ng an interior channel; the
deck portion furdthest m@uppsits)g a secti on extendi ng beyond the interior
channel ; at |east one of the supports having at | east t eg sections
spaced from endst $ekPREIEEK usagﬁ BAn serondpcatedien tapgf ttQD@t legt fWo APR9ESng

spaced apart a”%ﬂ?&g;@g@% élssgga%aﬁ Qﬁ(ﬁ'ﬂfgjethtep%tﬁ%é H{%ﬁ{‘secﬁox{’hﬁ as% hy of

si de nodul es, eac rising: a de porti on;
supporittsridi gposeld bel ow t he deck portion, the supports belng spaced apart

and together with the deck portion def.ining an int nnel ;
Mher el n each dedke BERIGHOB AL CHPpEInGA Pl e frudedeypul B Sekithad acent
at | egphngane other deck portion of either one of the plurality of side

modul es or the at |east one first nmodul e. 25. The assenbly of claim24
wher ei n each nodulleasi @ei afttegsupipbits having dt le@s twd fheg wssempygcadffirah ands 4

wher ei | e st ne | ur I|t of side nodul Lncl udes at .l east one
ona. vahs Srontan M deast h Reae o bpBe cPasied B Aaf BpkSe A G chafBiine)
of t hehdresitiveed:s Cl osed on one end. 27. The assenbly of claim 24 wherein at
| east one of the swgqports of the at |east one of the plurality of side

modul es i s dplgialiey leside modulesisachasidemoriylespbmprisingi 24 wherein the at |east

one first nodul e &Cgpmhtponpl urality of

at least two supports disposed below the deck portion,
the supports being spaced apart and together with the deck portion defining an
interior channel; and
wherein each deck portion of the first and side modules is placed adjacent at least one

other deck portion of either one of the plurality of side modules or the at least one first module.
25. The assembly of claim 24 wherein each module is integrally formed.
26. The assembly of claim 24 wherein at least one of the plurality of side modules
includes at least one end wall which extends from the deck portion so that the interior

channel of the module is closed on one end.

27. The assembly of claim 24 wherein at least one of the supports of the at least one of

the plurality of side modules is a side wall.

28. The assembly of claim 24 wherein the at least one first module and the plurality of

side modules are supported on an impermeable floor.



si de nodul es are supported on an inperneable floor.29. The assenbly of
claim 24 wherein the deck portion of the at |east one first nodule further
conpri seswea a0n8Issect i on extending fromthe main sect iPom/UspEosi4780 t he at
| east one section extending fromthe jn section. 30. An assenbly for
managi ng the flow of water beneath a 'g?do’und surface conprising: at |east

one first nodul e conprising: a deck portion having a main section and first

and second fé‘ﬁ‘%]h'a%\éﬁfb oG5 9N %rhefin !hg%l%ék ?Moﬁ&?ﬂfér&?ﬁgﬁ &%%@%E&&IQW t he

mai n secti on; e supports berng spaced apart and together wth the deck
portion defi nifurtheanomptisssiacecattbsentdn extadting fburtht ntayn edctioh dppositd whes; each
side nodul e conprising, a deck p rtign; at |l east two supports di sposed

bel ow t he decKapdieiss }Ontq%‘ée’@t‘ftﬁ)g?lpst DBIEHYS S ed apart and together with
the deck portion defining an interior channel; and wherein each deck
portion of the first and side nodules is placed adjacent at |east one other
deck porti éiV. éin assdnidy fonmamfgingde flow aff watyr fhesthaegrowatl$iefcocomhsasiag: | east
one first m%(tilul e. affirscr1 of the .supports and a first of the cantil evered
sections of {HS dhe raHUPYR SOPPHEPE DUl e together with a support of an

adj acent nodul e dgfck HoRchrAvall £maflRBAGH anPMdt fBREMMHcHHRRRId RPGbrsecond
cantil evered section of the at” | east one first nodules together with a

support of an adjtéehtvontpnis diepesaed hgloanbe nin sastien; channel , wherein the
out er channel s ein fluid co nicat i th t interior channel of the
ot Feast one 1 1ot strbatie B SBATHAER b Bt v ipt BB el PN A o
i s i ntie@riat thanhelr prd. 32. The assenbly of claim 30 wherein at | east one of
the plurality of side nodul es includes at |east one end wall which extends
fromthe decRupdit oloidesmodulgs; ceplesidamadplsrcostpaisi® of the nodule is cl osed

on one end. 33. )|y of claim30 wherein at |east one of the
supports of the g!tagc[@ozﬁg%’ne of the plurality of side nodules is a side

wal | . 34. The assgidaktytval suppaitslisfoseb deleinntht deckaportiemst one first nodul e and
the plurality Ofthg isgpeporrrtls) %gilngsspgge?i a%grr’g Fa)u?(g ‘Eoeggth?:p wiiit?l t}ilerrcrl)eecrl(r{)%?t?(l)nedgf{n?r?g an

interior channel; and

wherein each deck portion of the first and side modules is placed adjacent at least one

other deck portion of either one of the plurality of side modules or the at least one first module; a

first of the supports and a first of the cantilevered sections of the at least one first module

together with a support of an adjacent module defining an outer channel; and a second support

and second cantilevered section of the at least one first modules together with a support of an

adjacent module defining another outer channel, wherein the outer channels are in fluid

communication with the interior channel of the at least one first module.
31. The assembly of claim 30 wherein each module is integrally formed.
32. The assembly of claim 30 wherein at least one of the plurality of side modules
includes at least one end wall which extends from the deck portion so that the interior

channel of the module is closed on one end.

33. The assembly of claim 30 wherein at least one of the supports of the at least one of

the plurality of side modules is a side wall.
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35. The assenbly of claim30 wherein the deck portion of the at |east one
first nmodule further conprises a second section extending fromthe main
section oppasittesiche at | east one section extendi ng frorcrhis2emiond7s@€ct i on.
36. The assenbly of claim 30 wherein afy | | east one of the supports of the at
| east one first nodule further conprises an integral footing. 37. The
assenbly of claim36 wherein the integral footing underlies at |east one
support of an adjacent nodule. 38. An assenbly for managi ng the fl ow of

wat er beneath a ground surface conprising a plurality of nodul es, wherein
at | east sdfeTboe assembiypaidlais: 3dwpeiegetheat afishadirstahddulhand the phahklityedk ;
domward-depeﬁ‘g bstantially vertical rts, at |east one of which

i s displaced AGFi eéIaF%/SWpPBH?%ﬂn%FBPerWSH@EEﬁ’HF ‘nal edge of the deck from
which it depends; the supports being spaced apart; and the supports

together with the main section defining an interior channel.
35. The assembly of claim 30 wherein the deck portion of the at least one first module

further comprises a second section extending from the main section opposite the at

least one section extending from the main section.

36. The assembly of claim 30 wherein at least one of the supports of the at least one first

module further comprises an integral footing.

37. The assembly of claim 36 wherein the integral footing underlies at least one support

of an adjacent module.

38. An assembly for managing the flow of water beneath a ground surface comprising a
plurality of modules, wherein at least some of the modules comprise:
a substantially horizontal deck;
downward-depending substantially vertical supports, at least one of which is
displaced horizontally from an outer longitudinal edge of the deck from which it depends;
the supports being spaced apart; and

the supports together with the main section defining an interior channel.
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