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MODULAR STORM WATERFILTRATIONSYSTEM

FIELD OF THE INVENTION

The invention relates to filtration systems that are used to pre-filter storm water entering

underground water management detention or retention systems.

BACKGROUND OF THE INVENTION

Nearly any new development of land must incorporate a system for managing water run¬

off from the developed land. Current regulatory schemes typically require developers to install

underground water detention and/or retention systems that effectively maintain a flow of water

into and off of the developed land that mimics the natural (i.e., pre-development) flow from the

land.

Such systems typically are installed under large concrete or asphalt surfaces and often

must be capable of bearing highly variable weight loads (e.g., a parking lot). Ideally, such

systems should maximize water storage while occupying as small a "footprint" as possible in

order to minimize land usage.

In addition, urban and suburban landscapes generate a variety of contaminants that can

enter storm water, polluting downstream receiving waters. Many regulatory schemes require not

only controlling water run-off, but also water quality. Typically, developed land accumulates

pollutants that can contaminate water run-off, particularly after storms. The entrance of gross

pollutants, such as trash, debris and coarse sediments, into typical storm water filtration systems

is known to reduce efficiency, increase maintenance frequency of the storm water filtration

systems, and escalate the costs.

Ideally, underground water management systems should pre-treat water flow from the

developed land prior to releasing it. Pre-filtration systems may be used to separate and retain

gross pollutants from the filtering systems. They also can be used to capture and retain sediment,

oils, metals, and other constituents found in storm water. Such pre-filtration systems should be

incorporated into the underground water retention or detention system to minimize land usage,

but also should be accessible for intermittent cleaning, repair, and/or other maintenance.

Generally, large (normally pre-cast concrete) pre-filtration structures are installed next to

or along the side of the underground water detention or retention system. The pre-filtration

structures are connected to the underground water detention or retention system by piping.



This type of pre-filtration structure requires additional material and labor costs. It also requires

the use of more space to accommodate the pre-treatment structure that sits next to or along the

side of the underground water detention or retention system.

SUMMARY OF THE INVENTION

The present invention provides for a modular pre-filtration system installed at least

partially above a storm water retention or detention system (also known as metering system).

The pre-filtration system may be used anywhere requiring filtration and hydromodification of

storm water, for example in commercial, industrial, or residential settings.

The present invention allows for the treatment of storm water before it enters one or

more underground storm water retention or detention systems, while reducing or eliminating

much of the related storm drain piping that connects the pre-filtration system and the storm water

retention or detention system. The elimination or reduction in the piping allows for shallower

facilities and less excavation.

In addition, the placement of the pre-filtration system above the storm water retention or

detention system can reduce overall space demands. This allows for a significant reduction in

the overall "footprint" of the storm water management system. The layout of the pre-filtration

system simplifies construction and installation. It also allows for a reduction in the overall cost

of the storm water management system.

The present invention facilitates the incorporation of a range of filtration devices into

underground water management systems. This allows for the treatment of different storm water

flows and contaminants.

The present invention also provides for a modular, scaleable design. The pre-filtration

system may include different quantities of the filtration media (filter cartridges) to accommodate

different storm water flow rates. The pre-filtration system may include different types of

filtration media to treat different levels and types of contamination. The components of the pre-

filtration system may be positioned in different configurations above a metering system. This

allows the user to place the pre-filtration system with reference to different surface structures and

to ensure alignment with surface improvements. The pre-filtration system may also be

positioned above different types of metering systems.

In one embodiment, the present invention provides for a pre-filtration system for an

underground water management system comprising an inlet chamber comprising an



inlet opening; and a filtration chamber connected to the inlet chamber, comprising filtration

medium and an outlet opening; wherein at least part of the pre-filtration system is disposed above

a storm water detention system.

In another embodiment, the present invention provides for a pre-filtration system for an

underground water management system comprising an inlet chamber and a filter chamber,

wherein the pre-filtration system is disposed directly above a storm water detention system. The

inlet chamber may comprise four side surfaces, a top surface, a bottom surface, and an access

opening on at least one of said surfaces for incoming water. The filtration chamber may

comprise filtration medium.

The inlet chamber may comprise a high flow bypass system to allow water overflow

through openings in the inlet chamber. The high flow bypass system may comprise a baffle

comprising at least two vertical walls, one wall being lower than the other wall, and an annular

space between the two walls. In one embodiment, the high flow exits through a bypass system

underneath the inlet chamber or filtration chamber. In another embodiment, the high flow is

directed into a horizontal outlet pipe.

In another embodiment, the present invention provides for a method of pre-filtering storm

water. Incoming water flows from the inlet chamber to one or more filtration chambers. The

filter chamber can contain filter cartridges (for example, single or multiple stack heights). The

inlet and filtration chambers may be connected together by bolts, sealants or pipes (or a

combination thereof) in various configurations to add additional filtration capacity. Incoming

flows may be directed to different sides of the storage system (split), reducing the size

requirement of the filter housing and eliminating related piping.

In another embodiment, the present invention accepts water through one or more

incoming pipes. In yet another embodiment, a catch basin chamber accepts surface water

through a grate and/or through one or more incoming pipes.

In another embodiment, single or multiple filter chambers may be placed anywhere over

the top of the storm water retention or detention system. This allows for alignment with surface

improvements.

Removable covers incorporated into the pre-filtration system allow for access to the inlet

and filtration chambers for removal of gross pollutants, as well as routine inspection and

maintenance of the system. In one embodiment, the removable covers are set directly over the

pre-filtration system. In another embodiment, the removable covers are set directly over



adjustable risers, which are set over the pre-filtration system. This allows the adjustment of the

depth of the system to match the finished surface.

In another embodiment, the at least one of the inlet chamber and filtration chamber is

disposed above a pipe manifold system.

In another embodiment, the pre-filtration system can be connected to another pre-

filtration system. In this embodiment, an outlet "pan style" adapter is used.

It is contemplated that the dimensions and structural configuration of the filter housings

can vary dependent on one or more design factors including but not limited to: desired overall

size of the assembly, desired load-bearing tolerance for assembly, desired amount of water flow

to be managed, number and location of inlet and outlet pipes, number and location of pre-

treatment zones and filtration systems, alignment with surface structures, and/or the desired

access space for inspection and maintenance purposes.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the present invention may be described with reference to the

accompanying drawings.

Figures 1 through 5 illustrate a cross-sectional angled view of the pre-filtration system in

a "vault" assembly. The pre-filtration system has an inlet chamber with a manhole cover and

internal components that form a high flow bypass. The pre-filtration system also has an adjacent

filtration chamber containing the filtration cartridge(s) and a substantially square cover. Figure 1

illustrates a pre-filtration system with single filtration cartridge in the filtration chamber. Figure

2 illustrates a filtration system with two filtration cartridges arranged in a lengthwise "row" and a

square grated top cover. Figure 3 illustrates a pre-filtration system with two filtration cartridges

placed in a side-by-side, horizontal "row" arrangement. Figure 4 illustrates a pre-filtration

system with four filtration cartridges. Figure 5 illustrates a pre-filtration system with a larger

inlet chamber and a filtration chamber including four filtration cartridges.

Figures 6 and 7 illustrate a cross-sectional angled view of the pre-filtration system in a

"catch basin" assembly. The pre-filtration system has an inlet chamber with a substantially

square inlet grate and internal components that form a high flow bypass. The pre-filtration

system also has an adjacent filtration chamber containing the filtration cartridge and a square

cover. Figure 6 illustrates a pre-filtration system with a single filtration cartridge in the filtration

chamber. Figure 7 illustrates a pre-filtration system with two filtration cartridges placed in a



side-by-side, horizontal "row" arrangement.

Figure 8 illustrates a cross-sectional angled view of an internal high flow bypass

according to one embodiment of the invention.

Figure 9 illustrates a cross-sectional angled view of a pre-filtration system with adjustable

risers and a ramp or hood structure forming part of the high flow bypass.

Figure 10 illustrates a cross-sectional angled view of another pre-filtration system with

adjustable risers.

Figure 11 illustrates a cross-sectional view of a pre-filtration system with a drain down

tube.

Figure 12 illustrates the assembly of an embodiment of the pre-filtration system above a

water detention or retention system. The pre-filtration system is placed over half cube structures

that control or meter storm water flow.

Figure 13 illustrates a cross-sectional angled view of another embodiment of the pre-

filtration system, which is placed over half cube structures that control or meter the flow of the

storm water. The inlet chamber of the pre-filtration system receives incoming storm water from

multiple pipes.

Figure 14 illustrates a cross-sectional view of an embodiment of the pre-filtration system

above a pipe manifold detention and/or retention system. The pre-filtration system is placed over

an outlet pan, which receives the storm water from the inlet chamber and the filtration chamber.

The outlet pan is connected to a riser pipe, which drains into the pipe manifold storage system.

Figure 15 illustrates the top view and side view of an outlet pan.

Figure 16 illustrates a cross-sectional view of the pre-filtration system above a pipe

manifold detention or retention system with a supplemental filtration chamber. The

supplemental filter chamber is set directly over an outlet pan, which is connected to a riser pipe

by an outlet connector pipe.

Figure 17 illustrates the assembly of multiple pre-filtration systems above a water

detention or retention system. There is also a grassy swale-pre-filter placed above the water

detention or retention system.

Figure 18 illustrates the cross-sectional angled view of the pre-filtration system in

bilateral configuration. It depicts an assembly with 3 filtration cartridges, placed on both sides of

the inlet chamber. A FloGard®+Plus Pre-Filter is placed under the inlet grate for additional

filtration capacity.



Figure 19 illustrates the top and cross-sectional views of the embodiment in Figure 18.

Scheme A is the top view of the assembly and depicts the bilateral configuration of the filtration

cartridges in relation to the inlet chamber. Scheme B is the cross-sectional view of the assembly

and depicts the bilateral configuration of the filtration cartridges in relation to the inlet chamber.

Figure 20 illustrates the cross-sectional angled view of the pre-filtration system in a

"catch-basin" assembly. High flow bypasses are between the inlet chamber and filtration

chamber. A vented outlet hood, within the filtration chamber, is connected to the outlet pipe.

Figure 2 1 illustrates the top view of the embodiment in Figure 19.

DETAILED DESCRIPTION OF THE INVENTION

As used herein, the terms "comprises," "comprising," "includes," "including," "has,"

"having" or any other variation thereof, are intended to cover a non-exclusive inclusion. For

example, a process, method, article, or apparatus that comprises a list of elements is not

necessarily limited to only those elements but may include other elements not expressly listed or

inherent to such process, method, article, or apparatus. Further, unless expressly stated to the

contrary, "or" refers to an inclusive or and not to an exclusive or. For example, a condition A or

B is satisfied by any one of the following: A is true (or present) and B is false (or not present), A

is false (or not present) and B is true (or present), and both A and B are true (or present).

Also, use of the "a" or "an" are employed to describe elements and components of the

invention. This is done merely for convenience and to give a general sense of the invention.

This description should be read to include one or at least one and the singular also includes the

plural unless it is obvious that it is meant otherwise.

Unless otherwise defined, all technical and scientific terms used herein have the same

meaning as commonly understood by one of ordinary skill in the art to which this invention

belongs. Although methods similar or equivalent to those described herein may be used in the

practice or testing of the present invention, suitable methods and materials are described herein.

All publications, patent applications, patents, and other references mentioned herein are

incorporated by reference in their entirety. In case of conflict, the present specification, including

definitions, will control. In addition, the materials, methods, and examples are illustrative only

and not intended to be limiting.

In the following description, numerous specific details are provided, such as the

identification of various system components, to provide an understanding of embodiments of



the invention. One skilled in the art will recognize, however, that embodiments of the invention

may be practiced without one or more of the specific details, or with other methods, components,

materials, etc. In still other instances, well-known structures, materials, or operations are not

shown or described in detail to avoid obscuring aspects of various embodiments of the invention.

Reference throughout this specification to "one embodiment" or "an embodiment" means that a

particular feature, structure, or characteristic described in connection with the embodiment is

included in at least one embodiment of the present invention. Thus, the appearance of the phrases

"in one embodiment" or "in an embodiment" in various places throughout this specification are

not necessarily all referring to the same embodiment. Furthermore, the particular features,

structures, or characteristics may be combined in any suitable manner in one or more

embodiments.

L Overview

The present invention provides a pre-filtration system for water management applications.

A wide range of water management applications may be addressed using the systems described

herein. These include, but are not limited to, all water retention and detention applications (or

metering systems), such as those typically addressed with underground caverns, chambers, or

cisterns and typically made using simple piping, pre-cast concrete, and/or plastic "milk crate"

type assemblies. Particular applications include underground storm water retention and/or

detention, rainwater harvesting, and other water run-off related issues.

The pre-filtration system of the present invention may be installed above a water retention

and/or detention system to filter and meter storm water flow as illustrated in Figures 12, 13, and

17. The pre-filtration system may be made of stainless steel, fiberglass, concrete or other

structurally suitable materials.

The pre-filtration system includes an inlet chamber and filtration chamber. The inlet and

filtration chambers may be combined within a single assembly with a common wall or similar

partitions at least partially separating the two chambers. Alternatively, the inlet and filtration

chambers may be separate structures that are bolted to each other or otherwise connected to each

other through a mechanical connection.

The pre-filtration system may be placed over (directly or indirectly) one or more existing

metered systems (or water storage and retention systems).

By installing all or at least part of the pre-filtration system over a water retention or

detention system, the present invention effectively reduces the size of the "footprint" on



the surface. This configuration can also reduce the depth of the underground water management

system.

A. The Inlet Chamber

As illustrated in Figure 1, the pre-filtration system 1 contains an inlet chamber 2 (also

referred to as an "inlet bay"). The inlet chamber 2 has four sidewalls, as well as top and bottom

surfaces. The inlet chamber 2 may be made of stainless steel or other structurally suitable

materials. Storm water enters the inlet chamber 2 from an inlet opening 3 along the sidewall of

the pre-filtration system 1. Storm water entering the inlet chamber 2 may contain fine sediments,

as well as gross pollutants, such as trash, debris and coarse sediments. At least some portion of

these gross pollutants may be retained in the inlet chamber 2 . After it enters the inlet chamber,

the storm water is directed through one or more tubes or ports 4 into the filtration chamber 5.

This "first flush" flow enters the filtration chamber for further treatment.

The inlet chamber 2 also includes an access opening (not shown) located along a surface

of the inlet chamber. In a "vault" assembly, the access opening may be a hole with a

substantially circular solid manhole cover 6. The manhole cover 6 may be removed to allow for

inspection of the inlet chamber. Removal of the manhole cover 6 allows for the periodic

maintenance of the pre-filtration system. Gross pollutants may be removed from the inlet

chamber 2 by vacuum. This can avoid clogging of the inlet chamber 2. Removal of the gross

pollutants can also allow for the continued flow of storm water through the pre-filtration system.

Figures 1 to 5 illustrate different embodiments with a solid manhole cover 6 above the access

opening. As shown in these figures, storm water enters the side of the inlet chamber via one or

more incoming pipes. As shown in Figure 13, the inlet chamber may also include more than one

inlet openings in the "vault" configuration.

The inlet chamber can also be designed to accept storm water from different sources.

Figures 6 and 7 illustrate a "catch basin" assembly with grated top cover panels 12 instead of the

solid manhole covers shown in Figures 1-5. In these embodiments, storm water may enter the

inlet chamber through the top surface of the inlet chamber (via a grated top cover panel 12) while

also entering through one or more incoming pipes. The pre-filtration system acts as a "catch

basin" filtration device. These grated top cover panels may be removed to allow access to the

inlet chamber.

As illustrated in Figure 18, a grated inlet houses a FloGard®+Plus Pre-Filter for capturing



debris prior to entering the inlet chamber. When used in conjunction with a FloGard®+Plus Pre-

Filter for capturing debris, a treatment train is established. FloGard®+Plus Pre-Filter increases

the system's capability for capturing debris and further reduces the periodic maintenance of the

pre-filtration system. FloGard®+Plus Pre-Filter is commercially available, and is described in,

for example, U.S. Patent Nos. 6,551,023 and 6,876,029, which are incorporated herein by

reference.

B. The Filtration Chamber

As shown in Figure 1, storm water can flow through a port or tube 4 to the filtration

chamber 5 (also referred to as a "filter pod") for treatment. The filtration chamber 5 can include

four sidewalls, as well as top and bottom surfaces. As shown in Figure 1, the filtration chamber

5 is directly adjacent to the inlet chamber 2 so as to equalize flow through the pre-filtration

system. The inlet and filtration chambers can be configured, however, in any configuration,

provided that there are one or more connections that allow storm water to flow between the

chambers.

The filtration chamber 5 also includes an access opening located along a top of the

chamber. The access opening may be an opening with a substantially square grate 10. The grate

10 may be removed to allow for inspection of the filtration chamber 5. Removal of the grate 10

allows for the periodic maintenance of the pre-filtration system, such as removal of fine sediment

and other pollutants. This avoids clogging of the filtration chamber 5 and allows for the periodic

inspection and replacement of filter medium.

This "first flush" entering the filtration chamber 5 may be treated by one or more known

filtration devices, including a filter cartridge 11 disposed within the filtration chamber 5. In one

embodiment, the filtration chamber contains a cylindrical filtration device, such as The Perk

Filter™ Media Filtration device to capture and retain sediment, oils, metals, and other target

constituents (KriStar Enterprises, Inc., Santa Rosa, California). The cylindrical filtration device

is manufactured from durable polymeric components with a polymer-coated steel support screen

and stainless steel hardware. The filtration device is approximately 18 inches in diameter and

contains generally known filtration media, such as activated carbon or zeolites. The filtration

media is designed to capture very fine sediments (typically less than about 100 µm), nutrients,

metals, oils and grease, organics, and bacteria.

After contacting the filtration media, the filtered flows exit the filtration chamber 5



through an outlet opening in one or more side walls or the bottom surface. The filtered storm

water can then be directed to metered filtration systems. The metered filtration system may

include a modular underground water management system with an assembly of modular systems.

The modular underground water management system may be a substantially cubic or "milk-

crate" structure with a solid shell impermeable to water and an arched opening in each of six

faces. Passages for water flow extend through the center of the structure to each opposing face,

as described in "Modular Underground Water Management System" by Douglas Allard et al.,

United States Application Serial Number: 61/052,574, which is incorporated by reference herein.

C. High Flow Bypass

The pre-filtration system includes a high flow bypass to accommodate periods of

increased storm water flow. During such periods, the flow rate of the storm water entering the

pre-filtration system exceeds the treatment capacity of the filtration chamber 5.

In one embodiment, an internal bypass system contained within the pre-filtration system

may be used. As shown in Figure 1, storm water that exceeds the capacity of the filtration

chamber 5 accumulates in the inlet chamber until it rises to the top of a baffle (or weir). The

baffle may be substantially rectangular in shape and have at least two substantially vertical walls,

one wall 7 being lower than the other wall 8. There may be an annular space between the two

walls 7 and 8. Storm water is allowed to flow vertically into the annular space between the two

walls. The storm water is then directed to a bypass outlet opening 9 on the bottom of the inlet

chamber or an opening in a side wall (not shown) of the inlet chamber.

A more detailed drawing of an internal high flow bypass is shown in more detail in

Figure 8. The bypass outlet 13 opening forms a "false floor" located at the bottom of the inlet

chamber. The opening in the "false floor" of the inlet chamber is about 16 inches in diameter.

Bypass flows can also be directed to exit the pre-filtration system by way of a "false floor"

beneath the filter cartridges in the filtration chamber (not shown). In one preferred embodiment,

the pre-filtration system is designed to empty within 24 hours of each storm water event. These

internal bypass systems may be used in both "vault" and "catch basin" assemblies (described

above).

An external bypass system may also be implemented in the pre-filtration system. In one

embodiment, bypass flow can be directed into a horizontal outlet pipe (not shown) connected to

the floor or one or more side walls of the inlet chamber. The external bypass can also be



located in the filtration chamber. During periods of high flow, bypass flows exit the pre-

filtration system through the external bypass system, while filtered flows are directed to the

filtration chamber and down into the water storage area.

During periods of high flow, the bypass flow can also exit through internal side plugs (not

shown) that are connected to the floor or sides of the inlet chamber. The bypass flow is then

directed to the outside of the pre-filtration system. The high flow can also be directed to another

filtration system for treatment.

When an external bypass system is implemented, a sloped ramp or hood 14 may be

incorporated onto one or more of the vertical walls of the baffle, as shown in Figure 9 . The ramp

or hood 14 is located at or near the top of the walls of the baffle. The ramp or hood 14 forms a

void between the two vertical walls to allow flow from the inlet chamber. During periods of high

flow, the bypass flow is directed into the annular space between the vertical walls, after which

the bypass flow is allowed to exit the pre-filtration systems through one or more of horizontal

pipes connected to a side wall of the inlet chamber, or through an alternative external bypass

configuration system. First flush is allowed to exit through the external bypass or to the filtration

chamber for treatment.

The inlet chamber also includes a drain down tube 19, as shown in Figure 11, to reduce

standing water. The drain down tube is a perforated tube connecting the inlet chamber and

filtration chamber. Standing water can lead to the accumulation of trapped pollutants and cause

vectoring problems in the system. The drain down tube helps to reduce standing water by

allowing the storm water to flow through the drain down tube from the inlet chamber and into the

filtration system.

In one embodiment, one high flow bypass is installed in the pre-filtration system, as

illustrated in Figure 1. In another embodiment, more than one internal bypass is installed in the

pre-filtration system, as illustrated in Figures 20 and 2 1.

D. Adjustable Risers

To allow for added flexibility, the access covers of the pre-filtration system can be

positioned on adjustable risers. As shown in Figure 10, adjustable risers 15, 16 allow the

adjustment of the depth of the pre-filtration system to match that of the finished surface. The

adjustable risers 15, 16 can be cut in the field to the required height. The access covers 17, 18 of

the inlet and filtration chambers, respectively, are set over these adjustable risers and a



concrete collar is constructed at the field. This allows for the vehicle loads to be transferred to

the concrete collar and thus to the surrounding soil, and not directly on the pre-filtration system.

II. Filter Assemblies

To allow for added flexibility, the inlet chamber and filtration chambers may be

assembled in one of multiple configurations above a metered system. Factors that may determine

the configuration include but are not limited to: desired overall size of the assembly, desired

load-bearing tolerance for the assembly, the flow rate of the storm water, number and location of

inlet and outlet pipes, number and location of pre-treatment zones and filtration systems,

alignment with surface structures, and the desired placement of the access openings for

inspection and maintenance purposes.

A. Single Cartridge Configuration

Figure 1 illustrates an assembly comprising an inlet chamber measuring approximately 2

feet by 2 feet and a filtration chamber measuring approximately 2 feet in the horizontal direction

and 2 feet in the lateral direction (as shown in the figure). The filtration chamber contains a

single filtration cartridge. This configuration can also be used with a grated top cover panel, as

shown in Figure 6.

B. Two-Cartridge Configuration

The pre-filtration system may also be sized to include two filtration cartridges to

accommodate higher storm water flow rates. As shown in Figure 2, the pre-filtration system can

include two cylindrical filtration cartridges arranged in a lengthwise "row" in the filtration

chamber. In one embodiment, the cylindrical filtration cartridges each measures approximately

18 inches in diameter. The inlet chamber and filtration chamber both measure approximately 2

feet in the horizontal direction and 4 feet in the lateral direction (as shown in the figure).

For a narrower "trench-like" landscape, the two cylindrical filtration cartridges could also

be arranged in a side-by-side configuration. In this embodiment, the cylindrical filtration

cartridges each measures approximately 18 inches in diameter. As shown in Figure 3, the inlet

chamber measures approximately 2 feet in the horizontal direction and 2 feet in the lateral

direction. The filtration chamber measures approximately 2 feet in the horizontal direction and 4

feet in the lateral direction (as shown in the figure). This configuration can also be used



with a grated top cover panel, as shown in Figure 7.

C. Four-Cartridge Configuration

The pre-filtration system may also be sized to include four filtration cartridges to

accommodate even higher storm water flow rates. As shown in Figure 4, the pre-filtration

system can include four cylindrical filtration cartridges arranged in a square configuration (each

approximately 18 inches in diameter) in the filtration chamber. In this embodiment, the inlet

chamber measures approximately 2 feet in the horizontal direction and 4 feet in the lateral

direction. The filtration chamber measures approximately 4 feet in the horizontal direction and 4

feet in the lateral direction.

D. Additional Configurations

The above configurations are provided by way of example only. Additional filtration

cartridges (and inlet and filtration chamber sizes) may be used to accommodate different storm

water flow rates and levels of contaminants. In one embodiment, the filtration cartridges are

arranged in a single layer. In another embodiment, the filtration cartridges may be stacked,

increasing the filtration capacity without increasing the system footprint. This is a critical feature

for sites with restricted area and a smaller footprint is a less expensive installation.

In another embodiment, as illustrated in Figures 1 to 7, the filtration cartridge(s) and the

filtration chamber may be placed on either side of the inlet chamber, and create an "end grate

configuration." In another embodiment, as illustrated in Figures 18 and 19, the filtration

cartridges and the filtration chambers may be placed on both ends of the inlet chamber, and

create a "bilateral configuration."

In one embodiment, two cartridges can filter about 32 gallons of storm water per minute.

Thus, depending on the eventual flow and filtration requirements for a given land development,

an engineer can determine the number of filtration cartridges required to treat the storm water

flow prior to the commencement of construction. As shown in Figure 16, a single inlet chamber

could also direct storm water to multiple filtration chambers.

For additional capacity, an inlet chamber measuring approximately 4 feet in the

horizontal direction and 4 feet in the lateral direction may be used in connection with one to five

different filtration chambers (each containing four cylindrical filtration devices). In this

embodiment, the pre-filtration device can be used with as many as twenty cylindrical



filtration devices.

In addition, a single inlet chamber may be adapted for use with different filtration

chambers. This modular feature allows for the use of pre-fabricated components that can be

combined in different ways. In this way, an engineer can tailor the pre-filtration system

(different combinations of inlet and filtration chambers) for different surface structures and land

development sites using pre-fabricated components. This can reduce the overall cost and time

for manufacture and installation.

HI. Installation Over Different Water Detention or Management Systems

In addition to the cubic or "milk crate" metered systems shown in Figures 12, 13 and 17,

the pre-filtration system may also be installed over a pipe manifold system. As shown in Figure

14, the pre-filtration system includes an inlet chamber 2 1 with an opening along a side wall to

receive incoming water from an inlet pipe 22. The pre-filtration system also includes a filtration

chamber 23 through which storm water is treated by one or more various filtration media known

in the art. There is an access cover 24 placed above both the inlet and filtration chambers.

The pre-filtration system empties into a pipe manifold system, which includes a series of

horizontal pipes located underground 20. The pipe manifold system may be connected to one or

more outlets of the pre-filtration system using a riser pipe 30. Alternatively, when a shallower

configuration is desired, the pre-filtration system may rest directly over the pipe manifold system.

The outlet of the pre-filtration system is directed vertically into the storage area instead of

connecting into the riser pipe.

During normal use, storm water flows from the inlet pipe 22 into an opening along the

side of the inlet chamber 21. Normal flow passes into the filtration chamber 23, where it is then

filtered by one or more filtration cartridges 25. The filtered flow exits the pre-filtration system

through an opening in the floor of the filtration system 26. Further, during periods of high flow,

storm water is allowed to accumulate in the inlet chamber until it enters the annular space

between the vertical walls of the baffle 27. The bypass flow is then allowed to exit the pre-

filtration system by way of an opening in the inlet chamber 28.

An outlet pan 29 collects the filtered and bypass flows. An example of an outlet pan of

the pre-filtration system is shown in Figure 15. The top part of the outlet pan 3 1 is shaped and

sized to receive storm water flow from one or more bottom surfaces of the pre-filtration system.

The lower part of the outlet pan 32 is shaped and sized to slip connect to a riser pipe, gasket



connection, or flexible connector.

Multiple (or supplemental) filtration chambers can be used to treat storm water over a

pipe manifold system. As illustrated in Figure 16, the pre-filtration system is connected to one or

more supplemental filtration chambers 33 by a connector pipe 39 and/or by bolts (not shown).

Alternatively, the filtration chambers can be connected side by side without a pipe. In either

configuration, the filtered flow from the supplemental filtration chamber 33 is directed to outlet

pans 34, 35. Filtered flow from the supplemental filtration chamber travels through an outlet

connector pipe 36 into the riser pipe 37. The filtered flow then flows into the underlying water

storage pipe system. Storm water 38 flowing from additional filtration chambers (not shown)

may also empty into the same riser pipe 37 and accumulate in the underlying water storage pipe

system.

This configuration is also applicable when there is a surface feature that will interfere

with the pre-treatment configuration. In other words, a connector pipe 39 can be used to connect

two filtration chambers located at a distance from each other. In addition, in this configuration,

the pre-filtration system can reduce the size and filtration load of any given pre-filtration system

by splitting the flow of storm water to different filtration chambers. By connecting the filtration

chambers together, the storm water levels can rise and fall at approximately the same time in all

the connected filtration chambers. This equalizes the flow and filtration load in all filtration

chambers.

In another embodiment, the pre-filtration system may be installed over a chamber style

system containing half an arch. In another embodiment, the pre-filtration system can be used in

connection with a bioretention system or a conventional "tree box filter." In yet another

embodiment, the pre-filtration system can be used with other filtration systems, such as a grassy

swale pre-filter. This is shown in Figure 14.

The ordinary artisan will recognize that the absolute dimensions of the openings in the

pre-filtration system can be selected to accept industry standard pipe connections and fittings

(e.g., rubber boots). Such fittings can offer flexible and watertight connections between modular

systems and control piping for controlling water flow into and out of an assembled pre-filtration

system. There need not be a mechanical connection between the pre-filtration system and the

subsequent system to which the storm water is directed. Rather, in one embodiment, the pre-

filtration system can be placed over the metered systems with a hydraulic seal between the pre-

filtration system and one or more metered systems. The hydraulic seal can be formed



using any of the methods known in the art, for example, using mastic, caulking, sealant or

adhesive compositions.

The above features offer increased flexibility to a design engineer. As discussed, the

modular nature of the pre-fϊ ltration system allows for the placement of inlet chambers and

filtration chambers anywhere over the top (directly or indirectly) of a water storage area.

The above disclosure is sufficient to enable one of ordinary skill in the art to practice the

invention, and provides the best mode of practicing the invention presently contemplated by the

inventor. While there is provided herein a full and complete disclosure of specific embodiments

of this invention, it is not desired to limit the invention to the exact construction, dimensional

relationships, and operation shown and described. Various modifications, alternative

constructions, design options, changes and equivalents will readily occur to those skilled in the

art and may be employed, as suitable, without departing from the true spirit and scope of the

invention. Such changes might involve alternative materials, components, structural

arrangements, sizes, shapes, forms, functions, operational features or the like.



WHAT IS CLAIMED IS:

I . A pre-filtration system for an underground storm water management system comprising:

an inlet chamber comprising one or more openings; and

one or more filtration chambers connected to the inlet chamber, wherein the filtration

chamber comprises filtration medium and one or more openings;

wherein at least part of the pre-filtration system is disposed above an underground storm

water detention system.

2 . The pre-filtration system of claim 1, wherein the inlet chamber further comprises one or

more high flow bypass systems.

3 . The pre-filtration system of claim 2, wherein the high flow bypass system is external.

4 . The pre-filtration system of claim 3, wherein the external high flow bypass system

comprises one or more outlet pipes connected to the inlet chamber.

5. The pre-filtration system of claim 2, wherein the high flow bypass system is internal.

6. The pre-filtration system of claim 5, further comprising a top baffle and a bottom baffle.

7 . The pre-filtration system of claim 6, further comprising an annular space between the said

top and bottom baffles.

8 . The pre-filtration system of claim 2, wherein the high flow bypass system comprises a

sloped ramp.

9 . The pre-filtration system of claim 1, further comprising a drain down tube connecting the

inlet chamber and the filtration chamber.

10. The pre-filtration system of claim 9, wherein the drain down tube is perforated.

I 1. The pre-filtration system of claim 1, further comprising a cover disposed above the inlet

chamber.

12. The filtration system of claim 11, wherein the cover is grated.

13. The filtration system of claim 12, further comprising a pre-filter.

14. The filtration system of claim 11, wherein the cover is solid.

15. The pre-filtration system of claim 11, further comprising one or more adjustable risers.

16. The filtration system of claim 1, wherein the inlet chamber further comprises one or more

inlet pipes connected to the side face openings.

17. The filtration system of claim 1, further comprising a false floor at the bottom of



the inlet chamber.

18. The pre-fϊ ltration system of claim 1, further comprising a cover disposed above the filtration

chamber.

19. The pre-filtration system of claim 18, wherein the cover is grated.

20. The pre-filtration system of claim 18, wherein the cover is solid.

21. The pre-filtration system of claim 18, further comprising an adjustable riser.

22. The filtration system of claim 1, further comprising a false floor at the bottom of the

filtration chamber.

23. The pre-filtration system of claim 1, wherein the filtration medium is stacked.

24. The pre-filtration system of claim 1, wherein the filtration medium is single layered.

25. The pre-filtration system of claim 1, wherein the filtration chamber is in end grate

configuration.

26. The pre-filtration system of claim 1, wherein the filtration chambers are in a bilateral

configuration.

27. The pre-filtration system of claim 1, wherein at least one of the inlet chamber and filtration

chamber is disposed above a pipe manifold system.

28. The pre-filtration system of claim 27, wherein the filtration chamber is connected to a pipe

manifold system through an outlet pan and a slip connection comprising a gasket and a riser

pipe.

29. The pre-filtration system of claim 1, further comprising one or more supplementary

filtration chambers.

30. The pre-filtration system of claim 29, wherein the supplementary filtration chamber is

connected to the said pre-filtration system by a connector pipe.

31. The pre-filtration system of claim 29, wherein the supplementary filtration chamber is

connected to the said pre-filtration system by bolts.

32. The pre-filtration system of claim 29, wherein the supplementary filtration chamber is

connected to a pipe manifold system through an outlet pan and a slip connection comprising

a connector pipe and a riser pipe.

33. The pre-filtration system of claim 1, wherein the pre-filtration system is disposed directly

above a storm water retention or detention system.

34. The pre-filtration system of claim 1, wherein the pre-filtration system is disposed directly

above a half-arched chamber.



35. The pre-filtration system of claim 1, wherein the pre-filtration system is disposed directly

above a tree box filter.

36. A method of pre-filtering underground water, comprising the steps of:

a . flowing water into an inlet chamber;

b. releasing said water into one or more filtration chambers, each filtration chamber

comprising one or more openings;

c . contacting said water with filtration medium; and

d . releasing said water through said openings.

37. The method of claim 36, further comprising one or more high flow bypass systems.

38. A pre-filtration system for an underground storm water management system comprising:

a . means for receiving incoming water;

b. means for bypassing high flow;

c . means for filtering the water; and

d . means for releasing the water.

39. The pre-filtration system of claim 38, further comprising a means to pre-filter the incoming

water.
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