
8/15/22, 3:23 PM Types of iron enhanced sand filter - Minnesota Stormwater Manual

https://stormwater.pca.state.mn.us/index.php?title=Types_of_iron_enhanced_sand_filter 1/2

Types of iron enhanced sand filter
This page describes two types of iron-enhanced practices - sand filters and pond benches.

Iron-enhanced sand filter basin

An iron-enhanced sand filter (https://stormwater.pca.state.m
n.us/index.php?title=Iron_enhanced_sand_filter_(Minnesota_F
ilter)) basin is similar to a surface sand filter (https://stormw
ater.pca.state.mn.us/index.php?title=Filtration) with iron
mixed evenly throughout a portion of the filtration media.
Surface sand filter design and operating parameters also
applicable to iron-enhanced sand filter basins include

the use of a flow splitter to control inflow volume;
required pretreatment (https://stormwater.pca.state.mn.
us/index.php?title=Pretreatment) per the MPCA’s
General Construction Stormwater Permit (https://stormw
ater.pca.state.mn.us/index.php?title=Construction_storm
water_program);
filtration bed depth (approximately 18 inches); and
use of perforated pipes (or other appropriate drain pipe
design) in a gravel bed to drain the filter.

To prepare the best management practice (bmp) for runoff from the next storm event and because the filter bed
contains iron which can foul the filter, the bed should drain within 48 hours of storm completion.

If the iron-enhanced sand filter lies below the groundwater table, an Level 1 impermeable liner (http://stormwater.p
ca.state.mn.us/index.php/Liners_for_stormwater_management#Liner_specifications) may be necessary to prevent
groundwater inflows. The Construction Stormwater Permit (https://stormwater.pca.state.mn.us/index.php?title=Co
nstruction_stormwater_program) requires a liner for a filtration system with less than 3 feet of separation to the
seasonally saturated water table. A Level 1 liner (http://stormwater.pca.state.mn.us/index.php/Liners_for_stormwat
er_management#Liner_specifications) is recommended.

Warning: The draft MPCA Construction Stormwater Permit Requires a filtration system with less than 3 feet of
separation to seasonally saturated soils to have an impermeable liner.
Warning: The MPCA Construction Stormwater Permit Requires pretreatment for filtration systems.

Iron enhanced sand filter basin, Maplewood,
MN. Photo courtesy of Ramsey-Washington
Watershed District.
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Iron-enhanced sand bench in wet
ponds

An iron-enhanced sand bench in wet ponds consists of a wet
pond (https://stormwater.pca.state.mn.us/index.php?title=Stor
mwater_ponds) with an iron-sand trench along the perimeter of
the pond. The elevation at the top of the trench is at the normal
water elevation of the pond. During a storm event, water rises
above the trench elevation and fills the live storage area of the
pond. Stormwater will filter through the bench with excess
stormwater bypassing the bench. Along with watershed, storm
event, and pond geometry variables, the volume of stormwater
passing through the bench will depend upon the outlet
structure design.

Many of the design and operating considerations of an iron-
enhanced sand filter basin also apply to the iron-enhanced sand
bench. In addition to the 48-hour drain dry time, to prevent
pond drawdown below the normal water level and allow the
trench to dry and aerate, a geomembrane liner needs to be
placed or the soils between the pond and the sand bench needs
to be prepared to inhibit infiltration from the pond into the
trench. A Level 1 liner (http://stormwater.pca.state.mn.us/inde
x.php/Liners_for_stormwater_management#Liner_specificatio
ns) is recommended.
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Iron-enhanced sand filter basin schematic
showing parameters used to calculate the
treatment volume capacity.

Iron enhanced sand bench, Prior Lake, MN.
Photo courtesy of Ross Bintner.

Iron-enhanced sand filter bench schematic
showing parameters used to calculate the
treatment volume capacity.
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