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MINIMUM STANDARD 3.10E

PLASTIC CHAMBER SYSTEMS

Plastic chambersarearch-shaped, openbottom, high-dengity plastic structures of various Szes

and related storage capacities.

Plagtic chambers aretypicaly used asacomponent to awater quaity BMP for providing increased
subsurface storage volume for sormwaeter runoff. Infiltration trenches rely on the void ratio of the stone
reservoir to hold the runoff while it dowly infiltrates into the subsoil. These chambers provide alarge void
capacity and canbe used to increasethe sorage volume in order to store and therefore infiltrate a grester
volume of runoff, or they can be used to decrease the required trench size and stone necessary to provide
the equivaent required volume. The large open-bottom chamber design is aso intended to provide
increased water quality enhancement due to the relatively large area of bio-mat formation under the
chambers, smilar to the chambers function when used for septic drain fidds.

Plastic chamber sysems can aso be used to provide detention storage for purposes of stream
channe erasioncontral, i.e. detention of runoff fromthe 1-year, 2-year, or even 10-year frequency sorm.

It should be noted that these chambers can be used in alinear configuration, in place of conveyance pipe,

frominlet Sructuresto ssormwater BMPs. Someof thelarger chamberscurrently manufactured are capable
of conveyance comparable to a 48 inch diameter pipe. An advantage of this aternative conveyance
goproach is to encourage infiltration in areas where it otherwise would not be provided--
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FIGURE 3.10E -1

Plastic Chamber Systems
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Note: Refer to manufacturer specification for dimensions. Several sizes and shapes are available.

Conditions Where Practice Applies '

Plagtic chamber systems are presented here as a component of infiltration practices. Drainage Area
and Development Condition consderations and limitations associated with Infiltration Practices and
Bioretention Basins will goply here, with the exception of dlowing increased drainage area Sze as a
function of the increased dorage volume provided by utilizing the chambers. These chamber
sysems can be placed in the subsurface storage area of infiltration trenches, roof down spout
systems, porous pavement, and bioretention basins and filters.
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These chamber sysems are most effective where the subsoil is sufficiently permeable to provide a
reasonable infiltration rate and where the water table islow enough to prevent pollution of groundwater.
However, where the subsoil is not sufficiently permeable to provide a reasonable infiltration rate,
plastic chamber systems can be used assubsurfacedetentionfadilitiesfor purposes of stream channe
erosion or flood control. When these systems are used for detention purposes, the economics of placing
detention underground, and therefore freeing up property which would otherwise be dedicated to a
detention fadlity, must be weighed againg the initid cost of the chamber system and the long term
maintenance costs of the sygem. In generd, a pretreatment design which prevents trash, debris, or
excessive sediment fromentering the chambers and potentialy doggingthe outlet device must be provided.
Underground detentionof stormwater rai ses concerns regarding maintenance. The structurewill remain full
of water for extended periods if debris clogs the outlet pipe. In some cases this may result in increased
opportunities for infiltration. However, if the soils are not permeable, the structure will remain full and
possibly cause the next storm to bypass or backup the system.

Plastic chambersarewdl suited for retrofit of exising stsormwater sysems to provide awater qudity
BMP and/or runoff quantity control benefits. Thisis particularly applicable in highly developed areas with
stormsewer systems withlittle or no integrated water quality BMPs or water quantity controls. Reaively
amall plagtic chamber systems can be “tucked” into available areas, can be used to replace existing
stormwater conveyance pipe, or used in place of conveyance pipe for new congtruction.

Padtic chambers cana so be used asanintegral component of other infiltration facilities. When used

in place of perforated pipe in an infiltration trench, the functiond life of the infiltration trench can be
extended due to the open bottom area of the chambers. When used within the base areaof abioretention
facility, they increase the amount of water which can be filtered through the engineered soil mediaduring
gorms which produce runoff in excess of the infiltration cgpacity of the underlying soils.

Infiltrationfadilitiesare not recommended for areas where K arst topography ispresent dueto the possibility
of causing subsurface collgpse and solution channe formation.

Drainage Area

Pladgic chamber systems are practica for small to medium sized drainage areas. Generdly,

plagic chamber systems can be used for drainage areas of up to 10 acres. For infiltration fadlities
which rely onthe bottom surface areafor infiltrating into the subsoil, the designer must check to verify that
the fadility will drain within the required time period. When the chambers are used under a Bioretention
Filter (withan under drain system), the surface or planting area of the facility will determine the dlowable
drainage area.
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Devdopment Conditions

Because plagtic chamber systems can be ingdled under trafficked or nonttrafficked, open space
or paved aress, they are equaly wdl suited for low- to high- densty resdentid, commercid, and
indudgtrid developments. They can be ingtdled under roadways or within the roadway shoulder,
or under parking lots, landscaped areas, tennis and basketbdl courts, play aress, or athletic fieds.
Smdler, multiple systems can be scattered throughout a Ste, under various types of land uses,
eech separate from the others with its own inlet dructures Due to ther grest flexibility in
configuration and inddlation, plagic chamber sysems can be configured in a single long line or
in a rectangular or square “block” of numerous pardld rows of chambers. Other configurations
are dso possible by dtering the number of chambersin different rows.

FIGURE 3.10E —2

Application of Plastic Chamber System Under Porous Pavement and Open Space
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Planning Considerations '

Planning considerations include site conditions: soil permeability, depth to seasonal high groundwater table
and bedrock, topographic conditions; sediment (and debris) control: construction runoff and urban runoff;
and maintenance. Site conditions must be reviewed to verify that the site does not overlay Karst topography.
Soil permeability will determine whether the plastic chambers can be utilized as a water quality BMP to
promote infiltration, or smply for temporary detention of stormwater. For further discussion, refer to the
Planning Consider ations previously discussed in General Infiltration Practices,

Minimum Standard 3.10, and Bior etention Basin Practices, Minimum Standard 3.10.

Design Criteria '

The purpose of this section is to provide recommendations and minimum criteriafor the design of plastic
chamber systems. The designer must verify that the use of the selected product is in accordance with the
manufacturers specifications.

Plastic stormwater chambers shall be designed to exceed the American Association of State Highway and
Transportation Officials (AASHTO) recommended Load and Resistance Factor Design (LRFD) for earth
loads and HS-20 live loads, with consideration for impact and multiple presences, when installed per the
manufacturer’ s minimum requirements. It is the ultimate responsibility of the design engineer to seek
verification from the plastic stormwater chamber’s manufacturer that these structural requirements are met.

General

Plastic chamber systems can be designed in many configurations to meet the specific limitations of the site
and the main purpose for which they are being used, e.g. temporary storage of runoff as either detention or
retention, for awater quality BMP, or for stormwater conveyance. This section shall focus on the use of
plastic chamber systems for temporary storage of runoff and for a water quality BMP.

The reader should refer to Minimum Standard 3.10B: Infiltration Trench for soilsinvestigation
requirements, topographic conditions and limitations, design infiltration rate, and maximum storage time and
trench depth. (Refer to manufacturers specifications for maximum depth and loading capacities of specific
product models.)

The storage volume of a plastic chamber system is calculated by summing the void space provided by the
chambers and that of the surrounding stone.

Runoff Pretreatment

Preventative maintenance of subsurface storage systems, i.e. catch basins with sumps, silt diversion
structures, siltation basins, etc. isin accordance with sound BMP practices. Additional chambers may be
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added to the system to compensate for potentia loss of storage capacity. This has been achieved with
some ingalations by replacing the inflow and/or outflow menifold pipes with chambers, and/or by usng
plagtic chambersinplace of conveyance pipe. Another gpproach includes segregeating the first two

or three chambers of each row from the rest of the plastic chamber system with high density
plagtic pipe connecting the upper holesinthe end wals of the chambers. Thefirg set of plagtic

chambers functions as a sediment trgp. In thistype of configuration, eight inch PV C risers can be placed
onthefirgt, and/or second chambersof the firgt two “up-flow” plastic chamber rowsfor observation

and clean-out.

Backfill Materid

Backfill materid for plastic chamber systems should be clean 1¥2to 2 inch hard granite-type stone
aggregate up to at least the top of the chambers. Limestone aggregate should not be used in order to avoid
the “pagting” of limestone fines that can deter infiltration. Additiona aggregete of the same specifications
can be added for the remaining fill to dso function as the base for porous pavement (refer to Minimum
Standard 3.10D: Porous Pavement), or to a height suitable for the addition of suffident soil for grass
and/or shrub placement.

A minimum of 6 inches of clean 1¥2to 2 inch hard granite-type stone aggregate should aso be placed as
abase, underlying the plastic chamber system. A geotechnical investigationshould be undertakento
determine if Sabilization of the system base is needed.

Filter Fabric

The top of the aggregate fill materia should be covered with an engineering filter fabric. It is dso
recommended that an engineering filter fabric should be placed along the sides of the trench. Note,
however, that filter fabric should not be placed on the trench bottom.

Overflow Channd

Because of the smdl drainage areas controlled by a plastic chamber system, an emergency spillway
is not necessary. Due to ther relatively higher void capacity, plastic chamber systems can hold
relatively higher orage volumes. Plagtic chamber systems, particularly with the larger chambers,
are cgpable of retaining Sgnificant sorm events without an overflow facility in many cases.

However, the overland flow pathto be taken by the surface runoff, when the capacity of the plagtic
chamber system is exceeded, should dways be evauated. A nonerosive overflow channd leading to a
Sabilized watercourse should be provided, as necessary, to insurethat uncontrolled, erosive, concentrated
flow does not develop.
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FIGURE 3.10E -3
Example Site Design Using Plastic Chamber Systems
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Obsarvation Well

An obsarvation well should be ingdled through the top of the firs chambers of the firg two
rows recelving the runoff flow. The observation well will show how quickly the plagtic chamber
system drains following a sorm, as wel as providing a means of determining when maintenance
is needed.

The observation wells should consst of perforated PVC pipe, 8 inches in diameter. They should

be inddled flush with the ground devation of the plastic chamber sysem. The top of the well
should be capped to discourage vandaism and tampering.
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|Construction Specifications'

Accepted construction standards and specifications should be followed where applicable. Specifications
for the work should conformto the methods and procedures indicated for installing earthwork, concrete,
reinforcing stedl, pipe, water gates, metal work, woodwork and masonry, asthey apply to the Ste and the
purpose of the structure. The specification should dso saisfy any requirements of the local government.

The use and ingdlation of plastic chamber systems must be in conformance with al manufacturers
gpecifications. Congtruction of a plagtic chamber system should dso be in conformance with the
following:

Seguence of Construction

A plastic chamber system should not be constructed or placed into service urtil dl of the contributing
drainage area has been dabilized. Runoff from untreated, recently constructed areas within the drainage
area may load the newly formed plastic chamber system and/or pretrestment facility with a large
volume of fine sediment. Other devises, such astemporary inlet structure st sacks, can be used until ste
dabilization is achieved.

The specifications for the congtruction of a plagtic chamber system should state the following: 1) the
earliest point at which storm drainage may be directed to the plastic chamber system, and 2)

the means by which this delay in use is to be accomplished. Due to the wide variety of conditions
encountered among development projects, each project should be evauated separately to postpone the
plastic chamber system use for aslong as possible.

Trench Preparation

Trench excavation and preparation, stone placement, and filter fabric placement should conform to the
Congruction Specifications of Infiltration Trenches: Minimum Standard 3.10B.

Thetrenchshould be excavated with a backhoe or smilar device that alows the equipment to stand away
fromthetrenchbottom. Thisbottom surface should be scarified with the excavator bucket teeth onthefina
passto diminate any smearing or shearing of the soil surface. Similarly, the stone aggregate base should
be placed on the trench bottom so that it does not compact or smear the soil surface. Clean, washed,
broken hard granite-type stone, 12to 2 inches, should be used instead of limestone. Limestone and its
associated fines, with prolonged exposuretowater, tendsto leave a pasty resdue whichretards infiltration.
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Large tree roots must be trimmed flushwiththe trench sidesto prevent the fabric from puncturing or tearing
during subsequent inddlation procedures. No void between the filter fabric and the excavation walls
should be present. If boulders or Smilar obstacles are removed from the excavated wadls, natura soils
should be placed in these voids before thefilter fabric in ingaled. The sdewdls of the trench should be
roughened where sheared and sedled by heavy equipment.

Plagtic Chamber System Placement

Thefirg chamber of each row of the plagtic chamber systemis placed uponthe stone aggregate base

and the inlet menifold systemingaled. Sufficient additiona stone aggregateis placed around the chambers
and the inlet manifold system to hold the chambers in place so that the next chamber in each row can be
indaled. Additiond stone aggregate is thenplaced onthese chambersto hold theminplace. The process
progresses until al chambers are in place and the outlet manifold, if utilized, isingaled. Extra care should
be taken when placing stone at the end walls at the end of each chamber row. Place stone along the
centerline of the top of the end chambersto spill over the ends. Placing a large amount of stone directly
againg the end walls could cause them to deform.

Inlet Manifold Ingdlation

Aninlet manifold is used to disperse the runoff into the rows of the plastic chamber syslem. Under
norma conditions, laterals are used off of the header pipe into every other row. Where large flash flows
are anticipated, laterals should be placed into every row of the plastic chamber system. A minimum
diameter for the laterds is 4 inches; 12 inch laterals are recommended for sites where typica flow
conditions are anticipated. Some of the larger plastic chambers can accommodate up to 24 inch
laterds.

Outlet Manifold Ingdlation

An outlet manifold can be used at the down-flow end of a plastic chamber sysem.  Congtruction
gpecifications are the same asfor the inlet manifold. Alternatives to an outlet manifold include placing the
plagtic chamber system off-line or directing chamber flow fromthe inlet Sructure at alower eevation

than the excess flow.

Stone Agaregate Fll Placement

At aminimum, place enough additiond fill of the 1% to 2 inch washed stone aggregate to just cover the
chambers. Thetop of thisfill should be leve.
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Backfill

Plastic chamber systems are typically backfilled with soil. Additional 1v% to 2 inch washed stone
aggregate can also be used up to the minimum depth needed for soil to support a vegetative cover or for
placement of the base for porous pavement.

Surface Cover Placement
For areas proposed for open space, grass, ground cover or shrubs can be used. The use of treesis not
recommended to avoid possible problems with roots extending into the chambers.

For areas proposed for porous pavement, sufficient depth should be left for placement of the pavement base and
the overlying pavement.

Observation Wells
Observation wells should be provided as specified in the design criteria. The depth of the well at the time of
installation should be clearly marked on the well cap.

The following maintenance and inspection guidelines are not intended to be all-inclusive. Specific facilities may
require other measures not discussed here.

Maintenance/ Inspection Guidelines .

Same as for I nfiltration Trench, Minimum Standard 3.10B.

I nspection Schedule

Sediment Control

Sediment buildup within the pretreatment structure should be monitored on the same schedule as the
observation well within the trench and chamber system.

M anufacturer Contacts '

StormTech, Inc. CULTEC, Inc. StormChamber

P.O. Box 619 P.O. Box 280, 878 Federal Road P.O. Box 672

Old Saybrook, CT 06475 Brookefield, CT 06804 Occoquan, VA 22125
Info@StormTech.com custservice@cultec.com Info@hydrologicsolutions
www.stormtech.com www.cultec.com www. hydrol ogicsolution.com
(888) 892-2694 (800) 428-5832 or (203) 775-4416 | (703) 492-0686
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