BMP C251: Construction Stormwater Filtration
Purpose

Filtration removes sediment from runoff originating from disturbed
areas of the site.
Background Information:
Filtration with sand media has been used for over a century to treat
water and wastewater. The use of sand filtration for treatment of
stormwater has developed recently, generally to treat runoff from
streets, parking lots, and residential areas. The application of filtration
to construction stormwater treatment is currently under development.

Conditions of Use

Traditional BMPs used to control soil erosion and sediment loss from
sites under development may not be adequate to ensure compliance with
the water quality standard for turbidity in the receiving water. Filtration
may be used in conjunction with gravity settling to remove sediment as
small as fine silt (0.5 µm). The reduction in turbidity will be dependent
on the particle size distribution of the sediment in the stormwater. In
some circumstances, sedimentation and filtration may achieve
compliance with the water quality standard for turbidity.
The use of construction stormwater filtration does not require
approval from Ecology as long as treatment chemicals are not used.
Filtration in conjunction with polymer treatment requires testing under
the Chemical Technology Assessment Protocol – Ecology (CTAPE)
before it can be initiated. Approval from the appropriate regional
Ecology office must be obtained at each site where polymers use is
proposed prior to use. For more guidance on stormwater chemical
treatment see BMP C250.

Design and
Installation
Specifications

Two types of filtration systems may be applied to construction stormwater
treatment: rapid and slow. Rapid sand filters are the typical system used for
water and wastewater treatment. They can achieve relatively high
hydraulic flow rates, on the order of 2 to 20 gpm/sf, because they have
automatic backwash systems to remove accumulated solids. In contrast,
slow sand filters have very low hydraulic rates, on the order of 0.02
gpm/sf, because they do not have backwash systems. Slow sand filtration
has generally been used to treat stormwater. Slow sand filtration is
mechanically simple in comparison to rapid sand filtration but requires a
much larger filter area.
Filtration Equipment. Sand media filters are available with
automatic backwashing features that can filter to 50 µm particle size.
Screen or bag filters can filter down to 5 µm. Fiber wound filters can
remove particles down to 0.5 µm. Filters should be sequenced from
the largest to the smallest pore opening. Sediment removal
efficiency will be related to particle size distribution in the
stormwater.

Treatment Process Description. Stormwater is collected at
interception point(s) on the site and is diverted to an untreated
stormwater sediment pond or tank for removal of large sediment and
storage of the stormwater before it is treated by the filtration system.
The untreated stormwater is pumped from the trap, pond, or tank
through the filtration system in a rapid sand filtration system. Slow
sand filtration systems are designed as flow through systems using
gravity.
Maintenance
Standards

Rapid sand filters typically have automatic backwash systems that are
triggered by a pre-set pressure drop across the filter. If the backwash water
volume is not large or substantially more turbid than the untreated
stormwater stored in the holding pond or tank, backwash return to the
untreated stormwater pond or tank may be appropriate. However, other
means of treatment and disposal may be necessary.


Screen, bag, and fiber filters must be cleaned and/or replaced
when they become clogged.



Sediment shall be removed from the storage and/or treatment
ponds as necessary. Typically, sediment removal is required once
or twice during a wet season and at the decommissioning of the
ponds.

Sizing Criteria for Flow-Through Treatment Systems for Flow
Control Exempt Water Bodies:
When sizing storage ponds or tanks for flow-through systems for flow
control exempt water bodies the treatment system capacity should be a
factor. The untreated stormwater storage pond or tank should be sized
to hold 1.5 times the runoff volume of the 10-year, 24-hour storm
event minus the treatment system flowrate for an 8-hour period. For a
chitosan- enhanced sand filtration system, the treatment system
flowrate should be sized using a hydraulic loading rate between 6-8
gpm/ft². Other hydraulic loading rates may be more appropriate for
other systems. Bypass should be provided around the chemical
treatment system to accommodate extreme storms. Runoff volume
shall be calculated using the methods presented in Volume 3, Chapter
2. Worst-case conditions (i.e., producing the most runoff) should be
used for analyses (most likely conditions present prior to final
landscaping).
Sizing Criteria for Flow Control Water Bodies:
Sites that must implement flow control for the developed site
condition must also control stormwater release rates during
construction.

Construction site stormwater discharges shall not exceed the discharge
durations of the pre-developed condition for the range of predeveloped discharge rates from 1/2 of the 2-year flow through the 10year flow as predicted by an approved continuous runoff model. The
pre-developed condition to be matched shall be the land cover
condition immediately prior to the development project. This
restriction on release rates can affect the size of the storage pond, the
filtration system, and the flow rate through the filter system.
The following is how WWHM can be used to determine the release
rates from the filtration systems:
1. Determine the pre-developed flow durations to be matched by
entering the land use area under the “Pre-developed” scenario in
WWHM. The default flow range is from ½ of the 2-year flow
through the 10-year flow.
2. Enter the post developed land use area in the
“Developed Unmitigated” scenario in WWHM.
3. Copy the land use information from the “Developed Unmitigated”
to “Developed Mitigated” scenario.
4. There are two possible ways to model stormwater filtration systems:
a. The stormwater filtration system uses an untreated stormwater
storage pond/tank and the discharge from this pond/tank is
pumped to one or more filters. In-line filtration chemicals would
be added to the flow right after the pond/tank and before the
filter(s). Because the discharge is pumped, WWHM can’t
generate a stage/storage /discharge (SSD) table for this system.
This system is modeled the same way as described in BMP C250
and is as follows:
While in the “Developed Mitigated” scenario, add a pond
element under the basin element containing the post-developed
land use areas. This pond element represents information on the
available untreated stormwater storage and discharge from the
filtration system. In cases where the discharge from the filtration
system is controlled by a pump, a stage/storage/discharge (SSD)
table representing the pond must be generated outside WWHM
and imported into WWHM. WWHM can route the runoff from
the post-developed condition through this SSD table (the pond)
and determine compliance with the flow duration standard. This
would be an iterative design procedure where if the initial SSD
table proved to be out of compliance, the designer would have to
modify the SSD table outside WWHM and re-import in WWHM
and route the runoff through it again. The iteration will continue
until a pond that enables compliance with the flow duration
standard is designed.

Notes on SSD table characteristics:


The pump discharge rate would likely be initially set at just
below ½ if the 2-year flow from the pre-developed condition.
As runoff coming into the untreated stormwater storage pond
increases and the available untreated stormwater storage
volume gets used up, it would be necessary to increase the
pump discharge rate above ½ of the 2-year. The increase(s)
above ½ of the 2-year must be such that they provide some
relief to the untreated stormwater storage needs but at the
same time they will not cause violations of the flow duration
standard at the higher flows. The final design SSD table will
identify the appropriate pumping rates and the corresponding
stage and storages.



When building such a flow control system, the design
must ensure that any automatic adjustments to the
pumping rates will be as a result of changes to the
available storage in accordance with the final design
SSD table.

b. The stormwater filtration system uses a storage pond/tank and the
discharge from this pond/tank gravity flows to the filter. This is
usually a slow sand filter system and it is possible to model it in
WWHM as a Filter element or as a combination of Pond and Filter
element placed in series. The stage/storage/discharge table(s) may
then be generated within WWHM as follows:
(i) While in the “Developed Mitigated” scenario, add a Filter
element under the basin element containing the postdeveloped land use areas. The length and width of this filter
element would have to be the same as the bottom length and
width of the upstream untreated stormwater storage
pond/tank.
(ii) In cases where the length and width of the filter is not the
same as those for the bottom of the upstream untreated
stormwater storage tank/pond, the treatment system may be
modeled as a Pond element followed by a Filter element. By
having these two elements, WWHM would then generate a
SSD table for the storage pond which then gravity flows to
the Filter element. The Filter element downstream of the
untreated stormwater storage pond would have a storage
component through the media, and an overflow component
for when the filtration capacity is exceeded.
WWHM can route the runoff from the post-developed condition
through the treatment systems in 4b and determine compliance with the
flow duration standard. This would be an iterative design procedure
where if the initial sizing estimates for the treatment system proved to
be inadequate, the designer would have to modify the system and route

the runoff through it again. The iteration would continue until
compliance with the flow duration standard is achieved.
5. It should be noted that the above procedures would be used to meet the
flow control requirements. The filtration system must be able to meet the
runoff treatment requirements. It is likely that the discharge flow rate of
½ of the 2-year or more may exceed the treatment capacity of the system. If
that is the case, the untreated stormwater discharge rate(s) (i.e., influent to
the treatment system) must be reduced to allow proper treatment. Any
reduction in the flows would likely result in the need for a larger untreated
stormwater storage volume.
If system design does not allow you to discharge at the slower rates as
described above and if the site has a retention or detention pond that will serve
the planned development, the discharge from the treatment system may be
directed to the permanent retention/detention pond to comply with the flow
control requirements. In this case, the untreated stormwater storage pond and
treatment system will be sized according to the sizing criteria for flow- through
treatment systems for flow control exempt waterbodies described earlier except
all discharges (water passing through the treatment system and stormwater
bypassing the treatment system) will be directed into the permanent
retention/detention pond. If site constraints make locating the untreated
stormwater storage pond difficult, the permanent retention/detention pond may
be divided to serve as the untreated stormwater discharge pond and the posttreatment flow control pond. A berm or barrier must be used in this case so the
untreated water does not mix with the treated water. Both untreated stormwater
storage requirements, and adequate post- treatment flow control must be
achieved. The post-treatment flow control pond’s revised dimensions must be
entered into the WWHM and the WWHM must be run to confirm compliance
with the flow control requirement.

