A Forterra Company

Modular Wetlands® System Linear
A Stormwater Biofiltration Solution

OVERVIEW

APPROVALS

The Bio Clean Modular Wetlands® System Linear (MWS Linear) represents a pioneering breakthrough
in stormwater technology as the only biofiltration system to utilize patented horizontal flow, allowing for
a smaller footprint, higher treatment capacity, and a wide range of versatility. While most biofilters use
little or no pretreatment, the Modular Wetlands System Linear incorporates an advanced pretreatment
chamber that includes separation and pre-filter cartridges. In this chamber, sediment and hydrocarbons
are removed from runoff before entering the biofiltration chamber, reducing maintenance costs and
improving performance.

The Modular Wetlands® System Linear has successfully met years of challenging technical reviews and
testing from some of the most prestigious and demanding agencies in the nation and perhaps the world.
Here is a list of some of the most high-profile approvals, certifications, and verifications from around the
country.
Washington State Department of Ecology TAPE Approved
The MWS Linear is approved for General Use Level Designation (GULD) for Basic,
Enhanced, and Phosphorus treatment at 1 gpm/ft2 loading rate. The highest performing
BMP on the market for all main pollutant categories.

Horizontal flow also gives the system the unique ability to adapt to the environment
through a variety of configurations, bypass orientations, and diversion applications.
The Urban Impact
For hundreds of years, natural wetlands surrounding our shores have
played an integral role as nature’s stormwater treatment system.
But as cities grow and develop, our environment’s natural
filtration systems are blanketed with impervious roads,
rooftops, and parking lots.
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Bio Clean understands this loss and has spent
years re-establishing nature’s presence in urban
areas, and rejuvenating waterways with the
MWS Linear.

PERFORMANCE
The Modular Wetlands® System Linear continues to outperform other treatment methods with
superior pollutant removal for TSS, heavy metals, nutrients, hydrocarbons, and bacteria. Since 2007
the MWS Linear has been field tested on numerous sites across the country and is proven to effectively
remove pollutants through a combination of physical, chemical, and biological filtration processes. In
fact, the MWS Linear harnesses some of the same biological processes found in natural wetlands in
order to collect, transform, and remove even the most harmful pollutants.
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Virginia Department of Environmental Quality, Assignment
The Virginia Department of Environmental Quality assigned the MWS Linear the
highest phosphorus removal rating for manufactured treatment devices to meet the new
Virginia Stormwater Management Program (VSMP) regulation technical criteria.
Maryland Department of the Environment, Approved ESD
Granted Environmental Site Design (ESD) status for new construction, redevelopment,
and retrofitting when designed in accordance with the design manual.

				

66%

California Water Resources Control Board, Full Capture Certification
The Modular Wetlands® System is the first biofiltration system to receive certification as
a full capture trash treatment control device.

MASTEP Evaluation
The University of Massachusetts at Amherst – Water Resources Research Center issued
a technical evaluation report noting removal rates up to 84% TSS, 70% total phosphorus,
68.5% total zinc, and more.
Rhode Island Department of Environmental Management, Approved BMP
Approved as an authorized BMP and noted to achieve the following minimum removal
efficiencies: 85% TSS, 60% pathogens, 30% total phosphorus, and 30% total nitrogen.
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• HORIZONTAL FLOW BIOFILTRATION

• FLOW CONTROL

• GREATER FILTER SURFACE AREA

• NO DEPRESSED PLANTER AREA

• PRETREATMENT CHAMBER

• AUTO DRAINDOWN MEANS NO
MOSQUITO VECTOR

• PATENTED PERIMETER VOID AREA

OPERATION
The Modular Wetlands® System Linear is the most efficient and versatile biofiltration system on the
market, and it is the only system with horizontal flow which:
Improves performance
Reduces footprint
Minimizes maintenance

•
•
•

Figure 1 & Figure 2 illustrate the invaluable benefits of horizontal flow and the multiple treatment stages.
Figure 2,
Top View

2x to 3x more surface area than traditional downward flow bioretention systems.
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2 BIOFILTRATION
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Trash, sediment, and debris are separated before
entering the pre-filter boxes
Designed for easy maintenance access
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PRE-FILTER BOXES
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Less clogging than downward flow biofilters
Water flow is subsurface
Improves biological filtration

PATENTED PERIMETER VOID AREA

Over 25 sq. ft. of surface area per box
Utilizes BioMediaGREEN™ filter material
Removes over 80% of TSS and 90% of hydrocarbons
Prevents pollutants that cause clogging from migrating
to the biofiltration chamber

•

•

Vertically extends void area between the walls and
the WetlandMEDIA™ on all four sides
Maximizes surface area of the media for higher
treatment capacity

WETLANDMEDIA

•
•
•
•

Curb Inlet

Pre-filter Boxes
Figure 1

Individual Media Filters

Contains no organics and removes phosphorus
Greater surface area and 48% void space
Maximum evapotranspiration
High ion exchange capacity and lightweight

3 DISCHARGE
FLOW CONTROL
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Vertical Underdrain
Manifold
Box Housing

DRAINDOWN FILTER
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WetlandMEDIA

™

BioMediaGREEN™

Orifice plate controls flow of water
through WetlandMEDIA™ to a level lower
than the media’s capacity
Extends the life of the media and
improves performance

Draindown Line

Flow Control
Riser

•
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Outlet Pipe

The draindown is an optional feature that
completely drains the pretreatment
chamber
Water that drains from the pretreatment
chamber between storm events will be
treated

ORIENTATIONS
CONFIGURATIONS
The Modular Wetlands® System Linear is the preferred biofiltration system of civil engineers across the
country due to its versatile design. This highly versatile system has available “pipe-in” options on most
models, along with built-in curb or grated inlets for simple integration into your storm drain design.

CURB TYPE

The Curb Type configuration accepts sheet flow through a curb opening
and is commonly used along roadways and parking lots. It can be used in
sump or flow-by conditions. Length of curb opening varies based on model
and size.

SIDE-BY-SIDE
The Side-By-Side
orientation places the
pretreatment and
discharge chamber
adjacent to one
another with the
biofiltration chamber running
parallel on either side. This
minimizes the system length, providing a highly
compact footprint. It has been proven useful in
situations such as streets with directly adjacent
sidewalks, as half of the system can be placed
under that sidewalk. This orientation also offers
internal bypass options as discussed below.

END-TO-END
The End-To-End orientation
places the pretreatment and
discharge chambers
on opposite ends of the
biofiltration chamber,
therefore minimizing the width
of the system to 5 ft. (outside
dimension). This orientation is perfect
for linear projects and street retrofits
where existing utilities and sidewalks limit the
amount of space available for installation. One
limitation of this orientation is that bypass must
be external.

BYPASS
GRATE TYPE

The Grate Type configuration offers the same features and benefits as the
Curb Type but with a grated/drop inlet above the systems pretreatment
chamber. It has the added benefit of allowing pedestrian access over the
inlet. ADA-compliant grates are available to assure easy and safe access.
The Grate Type can also be used in scenarios where runoff needs to be
intercepted on both sides of landscape islands.

VAULT TYPE

The system’s patented horizontal flow biofilter is able to accept inflow pipes
directly into the pretreatment chamber, meaning the Modular Wetlands®
can be used in end-of-the-line installations. This greatly improves feasibility
over typical decentralized designs that are required with other biofiltration/
bioretention systems. Another benefit of the “pipe-in” design is the ability
to install the system downstream of underground detention systems to
meet water quality volume requirements.

DOWNSPOUT TYPE

The Downspout Type is a variation of the Vault Type and is designed to
accept a vertical downspout pipe from rooftop and podium areas. Some
models have the option of utilizing an internal bypass, simplifying the overall
design. The system can be installed as a raised planter, and the exterior can
be stuccoed or covered with other finishes to match the look of adjacent
buildings.

INTERNAL BYPASS WEIR
(SIDE-BY-SIDE ONLY)
The Side-By-Side orientation places the
pretreatment and discharge chambers adjacent
to one another allowing for integration of internal
bypass. The wall between these chambers can act
as a bypass weir when flows exceed the system’s
treatment capacity, thus allowing bypass from the
pretreatment chamber directly to the discharge
chamber.
EXTERNAL DIVERSION WEIR STRUCTURE
This traditional offline diversion method can be
used with the Modular Wetlands® System Linear
in scenarios where runoff is being piped to the
system. These simple and effective structures
are generally configured with two outflow pipes.
The first is a smaller pipe on the upstream side
of the diversion weir - to divert low flows over to
the MWS Linear for treatment. The second is the
main pipe that receives water once the system has
exceeded treatment capacity and water flows over
the weir.
FLOW-BY-DESIGN
This method is one in which the system is placed
just upstream of a standard curb or grate inlet to
intercept the first flush. Higher flows simply pass
by the MWS Linear and into the standard inlet
downstream.

DVERT LOW FLOW DIVERSION
This simple yet innovative diversion trough can be
installed in existing or new curb and grate inlets
to divert the first flush to the Modular Wetlands®
System Linear via pipe. It works similar to a rain
gutter and is installed just below the opening into
the inlet. It captures the low flows and channels

DVERT Trough

them over to a connecting pipe exiting out the
wall of the inlet and leading to the MWS Linear.
The DVERT is perfect for retrofit and green street
applications that allow the system to be installed
anywhere space is available.

SPECIFICATIONS

VOLUME-BASED DESIGNS

FLOW-BASED DESIGNS

HORIZONTAL FLOW BIOFILTRATION ADVANTAGE

The Modular Wetlands® System Linear can be used in stand-alone applications to meet treatment flow
requirements, and since it is the only biofiltration system that can accept inflow pipes several feet below the
surface, it can be used not only in decentralized design applications but also as a large central end-of-the-line
application for maximum feasibility.

MODEL #

DIMENSIONS

WETLANDMEDIA
SURFACE AREA
(sq. ft.)

MWS-L-4-4

4’ x 4’

23

0.052

MWS-L-4-6

4’ x 6’

32

0.073

MWS-L-4-8

4’ x 8’

50

0.115

MWS-L-4-13

4’ x 13’

63

0.144

MWS-L-4-15

4’ x 15’

76

0.175

MWS-L-4-17

4’ x 17’

90

0.206

MWS-L-4-19

4’ x 19’

103

0.237

MWS-L-4-21

4’ x 21’

117

0.268

MWS-L-6-8

7’ x 9’

64

0.147

MWS-L-8-8

8’ x 8’

100

0.230

TREATMENT FLOW
RATE
(cfs)

MWS-L-8-12

8’ x 12’

151

0.346

MWS-L-8-16

8’ x 16’

201

0.462

MWS-L-8-20

9’ x 21’

252

0.577

MWS-L-8-24

9’ x 25’

302

0.693

MWS-L-10-20

10' x 20'

302

0.693

MODULAR WETLANDS® SYSTEM LINEAR WITH URBANPONDTM PRESTORAGE

In the example above, the Modular Wetlands® System Linear is installed downstream of the
UrbanPond storage system. The MWS Linear is designed for the water quality volume and
will treat and discharge the required volume within local draindown time requirements. The
MWS Linear’s unique horizontal flow design, gives it benefits no other biofilter has - the ability
to be placed downstream of detention ponds, extended dry detention basins,
underground storage systems and permeable paver reservoirs. The system’s
horizontal flow configuration and built-in orifice control allows it to be installed
with just 6” of fall between inlet and outlet pipe for a simple connection to
projects with shallow downstream tie-in points.
UrbanPond

Single and Double Modules

DESIGN SUPPORT

Bio Clean engineers are trained to provide you with superior support for all volume sizing configurations
throughout the country. Our vast knowledge of state and local regulations allow us to quickly and efficiently
size a system to maximize feasibility. Volume control and hydromodification regulations are expanding the
need to decrease the cost and size of your biofiltration system. Bio Clean will help you realize these cost
savings with the MWS Linear, the only biofilter than can be used downstream of storage BMPs.

ADVANTAGES
• LOWER COST THAN FLOW-BASED DESIGN

• BUILT-IN ORIFICE CONTROL STRUCTURE

• MEETS LID REQUIREMENTS

• WORKS WITH DEEP INSTALLATIONS

APPLICATIONS

PLANT SELECTION

The Modular Wetlands® System Linear has been successfully used on numerous new construction and retrofit
projects. The system’s superior versatility makes it beneficial for a wide range of stormwater and waste water
applications - treating rooftops, streetscapes, parking lots, and industrial sites.

Abundant plants, trees, and grasses bring value and an aesthetic benefit
to any urban setting, but those in the Modular Wetlands® System Linear
do even more - they increase pollutant removal. What’s not seen, but
very important, is that below grade, the stormwater runoff/flow is being
subjected to nature’s secret weapon: a dynamic physical, chemical, and
biological process working to break down and remove non-point source pollutants. The flow rate is controlled
in the MWS Linear, giving the plants more contact time so that pollutants are more successfully decomposed,
volatilized, and incorporated into the biomass of the Modular Wetlands’® micro/macro flora and fauna.
A wide range of plants are suitable for use in the Modular Wetlands®, but selections vary by location and climate.
View suitable plants by visiting biocleanenvironmental.com/plants.

INDUSTRIAL
Many states enforce strict regulations for discharges
from industrial sites. The MWS Linear has helped
various sites meet difficult EPA-mandated effluent
limits for dissolved metals and other pollutants.

RESIDENTIAL
Low to high density developments can benefit from
the versatile design of the MWS Linear. The system
can be used in both decentralized LID design and
cost-effective end-of-the-line configurations.

STREETS
Street applications can be challenging due to limited
space. The MWS Linear is very adaptable, and it
offers the smallest footprint to work around the
constraints of existing utilities on retrofit projects.

PARKING LOTS
Parking lots are designed to maximize space and the
Modular Wetlands’® 4 ft. standard planter width
allows for easy integration into parking lot islands
and other landscape medians.

COMMERCIAL
Compared to bioretention systems, the MWS
Linear can treat far more area in less space, meeting
treatment and volume control requirements.

MIXED USE
The MWS Linear can be installed as a raised planter
to treat runoff from rooftops or patios, making it
perfect for sustainable “live-work” spaces.

More applications include:
• Agriculture • Reuse • Low Impact Development • Waste Water

INSTALLATION

MAINTENANCE

The Modular Wetlands® System Linear is simple, easy
to install, and has a space-efficient design that offers
lower excavation and installation costs compared to
traditional tree-box type systems. The structure of
the system resembles precast catch basin or utility
vaults and is installed in a similar fashion.

Reduce your maintenance costs, man hours, and
materials with the Modular Wetlands® System
Linear. Unlike other biofiltration systems that
provide no pretreatment, the MWS Linear is a selfcontained treatment train which incorporates simple
and effective pretreatment.

The system is delivered fully assembled for quick
installation. Generally, the structure can be unloaded
and set in place in 15 minutes. Our experienced
team of field technicians is available to supervise
installations and provide technical support.

Maintenance requirements for the biofilter itself are
almost completely eliminated, as the pretreatment
chamber removes and isolates trash, sediments, and
hydrocarbons. What’s left is the simple maintenance
of an easily accessible pretreatment chamber that
can be cleaned by hand or with a standard vac truck.
Only periodic replacement of low-cost media in the
pre-filter boxes is required for long-term operation,
and there is absolutely no need to replace expensive
biofiltration media.
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