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Utilization of Compost Filter Socks

Introduction

According to a national water quality assessment, 35
percent of the United States streams are severely im-
paired and 75 percent of the population lives within 10
miles of an impaired water body (U.S. Environmental
Protection Agency 2007). Sediment from stormwater
runoff is the leading pollutant of surface waters in the
United States; however, under stable soil conditions
nearly 80 percent of stormwater pollutants can be in
soluble or dissolved forms (Berg and Carter 1980).
Typical stormwater runoff pollutants include sediment,
nutrients, harmful bacteria, heavy metals, and petro-
leum hydrocarbons. Since 1995, nutrients, pathogens,
and heavy metals have accounted for more than 21,000
cases of water quality impairment (U.S. Environmental
Protection Agency 2007). Figure 1 is an aerial photo
(taken in 2008) of high turbidity in Tom-A-Lex Lake
after a rainfall-runoff event. This lake is located 7 to 14
miles southwest of Thomasville and High Point, North
Carolina (combined population of 122,000). Soil ero-
sion, sedimentation, and surface water turbidity are in-
creased by soil disturbance from agricultural tillage and
urbanization. These human activities are the leading
contributors to sedimentation in our Nation’s waters.

Figure 1 Sediment contributing to high turbidity in Tom-
A-Lex Lake after storm event (Photo by Ray
Archuleta, NRCS, 2008)

A major function of soil organic matter is filtration of
pollutants introduced through natural infiltration and
subsurface hydrologic flow patterns, prior to ground
and surface water recharge.

Organic matter in compost has been shown to provide
stormwater filtration benefits in overland sheet and
concentrated flow situations (Faucette et al. 2009a;
Keener, Faucette, and Klingman 2007). Bio-based man-
agement practices used for stormwater pollution pre-
vention should be designed to reduce runoft sediment

and soluble pollutants to protect and preserve natural
ecosystems and the valuable services provided. This
technical note illustrates the effectiveness of compost
filter socks as a stormwater filtration practice and pro-
vides guidance on proper use.

Compost filter socks

The compost filter sock is a tubular mesh sleeve that-
contains compost of a particular specification suitable
for stormwater filtration applications. The compost
filter sock is a linear, land-based treatment that removes
stormwater pollutants through filtration of soluble pol-
lutants and sediments and by deposition of suspended
solids (fig. 2). The compost filter sock is typically avail-
able in 8-inch (200 mm), 12-inch (300 mm), 18-inch
(450 mm), and 24-inch (600 mm) diameters.

Applications

Compost filter socks can be used in a variety of
stormwater management applications. Recommended
applications include the following:

o perimeter sediment control

« as a check dam to reduce soil erosion in swales,
ditches, channels, and gullies

« storm drain and curb storm inlet protection

« reduction of fecal coliform, E. coli., nitrogen,
phosphorus, heavy metals, and petroleum hydro-
carbons from stormwater

o reduction of suspended solids and turbidity in effluents
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« slope interruption practice used to reduce sheet flow
velocities and prevent rill and gully erosion

« energy dissipation of sheet and concentrated storm-
water flow, thereby reducing soil erosion and habitat
destruction

« use on paved, compacted, frozen, or tree-rooted areas
where trenching is not possible or is undesireable

« treatment of polluted effluents, pump water, wash
water, sediment dredge, lagoon water, pond water,
manures, and slurries

« in-situ biofiltration and bioremediation of stormwater
pollutants

« capture irrigation-induced sediment from flood and
sprinkler irrigation systems

« use RUSLE 2 for design applications

« use in low impact development (LID), green infra-
structure, and green building programs

« protection of sensitive wildlife habitat, wetlands,
water bodies, and ecosystems

Advantages

Compost filter socks provide many benefits when used
as a stormwater management practice. Advantages
include:

« No trenching is required, thereby no soil, plant, or
root disturbance; and can be installed on severely
compacted or frozen soils and paved surfaces.

o Compost filter socks are made from bio-based re-
cycled, and locally available materials. recycled, and
locally available materials.

Figure 2 Compost filter socks used for capturing sediment

Typically composed of plant materials indigenous to
the bioregion (native or adapted) in which it will be
used, these compost materials enrich the biological
production process of soils, thereby increasing the
stability and services of the soil ecosystem.

o Filter socks can be spread or incorporated into exist-
ing soil, increasing soil organic matter, improving soil
quality, and reducing waste and disposal costs.

o Sediment, nutrients, harmful bacteria, heavy metals,
and petroleum hydrocarbons are reduced in storm-
water runoff.

« Soil erosion on hill slopes, slows flow velocity in
swales and ditches are reduced, and energy of sheet
and concentrated flows are reduced.

« Filter socks are easily designed and customized for a
variety of land-based filtration and pollutant removal
applications.

» Compost filter socks can be used for biofiltration, as
a LID integrated management practice, and in green
building programs such as the Leadership in Energy
and Environmental Design (LEED) Green Building
Rating System™.

o Microorganisms in compost materials can naturally
bioremdiate trapped pollutants in-situ.

» Compost filter socks may be seeded at the time of
installation to increase pollution filtration, wildlife
habitat, and ecosystem restoration attributes.

Limitations

Although compost filter socks are quite versatile, this
management practice does have limitations. If the com-
post quality is not maintained, particularly for biologi-
cal stability and particle size distribution, performance
may be severely diminished. If the land surface is not
prepared correctly, the compost filter sock may not
make sufficient ground contact. This condition may al-
low untreated stormwater to flow under the treatment.
Compost filter socks should not be placed in perennial
waterways or streams. Heavy equipment moving over
compost filter socks may damage or greatly dimin-

ish their field performance and capacity. Although

not required, compost filter socks should be used in
conjunction with other integrated stormwater manage-
ment practices. Finally, if installation guidelines are not
followed or maintenance is not conducted, the compost
filter sock may not perform at an optimum level.
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Effectiveness

Compost filter socks have been extensively researched
and evaluated at the USDA Agricultural Research
Service (ARS) and universities. Research literature has
shown that this management practice can physically
filter fine and coarse sediment and chemically filter
soluble pollutants from stormwater. A USDA ARS
study showed that compost filter socks can remove 65
percent of clay and 66 percent of silt particulates; 74
percent of total coliform bacteria and 75 percent of E.
coli; 37 percent to 72 percent of Cd, Cr, Cu, Ni, Pb, and
Zn; 99 percent of diesel fuel; 84 percent of motor oil; 43
percent of gasoline; 17 percent of ammonium-N; and 11
percent of nitrate-N from stormwater runoff (Faucette
et al. 2009a).

Another USDA ARS study reported that compost fil-
tersocks removed 59 percent to 65 percent of total P, 14
percent to 27 percent of soluble P, 62 percent to 90 per-
cent of total suspended solids (TSS), and 53 percent to
78 percent of turbidity in stormwater runoft (Faucette
et al. 2008). A study published in the Journal of Soil
and Water Conservation, conducted at the University of
Georgia, compared the performance of compost filter
socks, straw bales, and mulch berms, on field test plots.
Compost filter socks reduced runoff TSS and turbidity
by 76 percent and 29 percent, straw bales by 54 percent
and 12 percent, and mulch berms by 51 percent and 8
percent, respectively (Faucette et al. 2009a).

An Ohio State University study evaluated the hydraulic
flow-though rate for compost filter socks and silt fence.
It was determined that compost filter socks have a 50
percent greater flow-through rate than silt fence with-
out a reduction in sediment removal efficiency perfor-
mance (Keener, Faucette, and Klingman 2007). Field
evaluation of compost filter socks by the City of Chatta-
nooga Water Quality Program reported that use of this
management practice reduced parking lot stormwater
TSS by 99 percent, chemical oxygen demand (COD)
by 92 percent, and oil/grease by 74 percent (Faucette,
Minkara, and Cardoso 2009).

Compost quality

Compost quality is extremely important for the func-
tion and performance of compost filter socks. Adher-
ence to parameter range limits presented in table 1 will
ensure compost material used for compost filter sock
applications will meet associated design criteria and the
unique advantages attributed to this management prac-
tice. It is recommended that compost is analyzed for
these parameters using Test Methods for the Examina-
tion of Composting and Compost (TMECC) guidelines,
test methods uniquely designed for evaluating compost

quality. Furthermore, compost that has the U.S. Com-
posting Council Seal of Testing Assurance (STA) label
or third party testing and certification is preferred.

All compost should be odor free and have no recogniz-
able original feedstock materials. Composts should
adhere to Title 40 Code of Federal Regulations (CFR)
Part 503, which ensures safe standards for pathogen
reduction and heavy metals contents (table 1).

Tablel Compost quality guidelines
Parameters Units of measure Compost
pH pH units 6.0-8.0
Soluble salt dS/m (mmhos/cm) Maximum 5
concentration
(electrical
conductivity)
Moisture content  percent, wet weight ~ 30-60
basis
Organic matter ~ percent, dry weight  25-65
content basis
Particle size percent passing a 2in (51 mm)
selected mesh size, ~ 100% passing
dry weight basis -0.3751n (10

mm), 10%-30%
passing

Biological mg C0,-C per gram <8
stability of organic matter
Carbon dioxide ~ per day

evolution rate

Physical contam- percent, dry weight <1

inants (human
made inerts)

basis

Source: U.S. Environmental Protection Agency (2006)

Siting and design

Compost filter socks should be placed on contours, per-
pendicular to stormwater flow, and on prepared ground
surfaces. Compost filter socks, used as a sediment control
barrier, should be placed 5 feet (1.5 m) beyond the toe

of the slope to allow runoff accumulation, sediment
deposition, and maximum sediment storage. The ends
of the compost filter socks should be pointed upslope to
prevent untreated stormwater flow around the treatment.
See table 2 for recommended spacing and diameter
requirements of compost filter socks for a range of slopes
(Keener, Faucette, and Klingman 2007). When used as a
slope interruption management practice, compost filter
socks should be placed horizontally on slopes with the
ends of the compost filter sock pointing upslope. This
practice will reduce sheet flow velocity, dissipate sheet
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flow energy, and reduce soil erosion. Slope interruption
practices can be used to reduce slope lengths for LS fac-
tors when predicting site soil loss with RUSLE 2.

Compost filter socks, used as a check dam (fig. 3)
management practice, in swales, channels, and ditches,
should have the center of the check dam at least 6
inches (150 mm) lower than the banks. Spacing check
dams closer together will reduce flow velocity and bed
erosion and increase pollutant removal. Compost filter-
socks used as check dams may be placed in a straight
line across the channel, in a V formation or an inverted
V formation, as determined by the designer.

When used as a drain inlet protection practice, the
compost filter sock should be placed entirely in the
sump, fully envelop the drain, and be placed on level
ground to allow maximum runoff and sediment stor-
age capacity. When used for curb inlet protection, the
compost filter sock should not exceed the height of the
intake opening or curb (fig. 4).

Table 2 Recommended spacing and diameter require-

ments

Maximum slope length above compost filter

sock in ft (m)

Diameter of compost filter sock required
Slope % 8-inch 12-inch 18-inch ( 24-inch

(200-mm)  (300-mm)  450-mm) (600-mm)
2 (orless) 300(90)  375(110) 500 (150) 650 (200)
5 200 (60) 250 (75)  275(85) 325 (100)
10 100 (30) 125 (35) 150 (45) 200 (60)
15 70 (20)  85(25) 100 (30) 160 (50)
20 50 (15) 65 (20) 70 (20) 130 (40)
25 40(12)  50(15)  55(16) 100 (30)
30 30 (9) 40(12)  45(13)  65(20)
35 30(9) 40 (12) 45 (13) 55 (18)
40 30 (9) 40(12)  45(13)  50(15)
45 20 (6) 25 (8) 30 (9) 40 (12)
50 20 (6) 25 (8) 30 (9) 35 (10)

If used as a biofiltration enclosure (fig. 5), cell, or
ring, the compost filter sock should be placed on level
ground and should not be filled beyond 50 percent of
its volumetric capacity. Compost filter socks may be
stacked to increase volumetric design capacity.

Figure 3 Compost filter sock check dam

Compost filter socks may be seeded at the time of manufac-
ture and installation if used for permanent applications, such
as biofiltration, LID, or green infrastructure projects. Seed

is easily blended with the compost media prior to filling the
mesh net sleeve. Seed selection and rate should be determined
based on local climate and site conditions and vegetation
requirements. Native vegetation should be selected when pos-
sible (fig. 6).
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Figure 5 Compost filter sock biofiltration system

Installation

Following installation guidelines is essential for proper
field function and optimum performance of compost
filter socks. No trenching is required. Compost filter
socks may be placed on bare soil, grass, erosion control
blankets, or paved surfaces.

o Land surface should be prepared by mowing grass or
making soil or paved surfaces smooth.

« Compost filter socks sshall be placed prependicular
to stormwater flow; across the slope, swale, ditch, or
channel.

« Compost filter socks shall be placed on contours.

 On soil and begetated surfaces, under sheet flow
conditions, compost filter socks shall be staked on
10-foot (3 m) centers. Under concentrated flow con-
ditions compost filter socks shall be staked on 5-foot
(1.5 m) centers.

o Stakes shall be driven through the center of the
conpost filter sock and installed a minimum of 8
inches (200 mm) into the into the existing soil,
leaving a minimum stake height of 2 inches (50 mm)
above of the compost filter sock.

« Stakes shall be 2 inches (50 mm) by 2 inches (50 mm)
hardwood stakes; for severe runoff or sedimentation
conditions or loose soil conditions, such as fill slopes,
metal stakes can be used.

o Loose compost may be used to backfill the compost
filter sock to connect the ground and compost filter
sock interface.

« Edges of the compost filter socks shall be turned
upslope to prevent flow around the ends of the
compost filter socks.

« Compost filter socks may be installed on top of any
erosion control blanket.

o If used as a check dam, the center of the compost
filter sock shall be a minimum of 6 inches (150 mm)
below the bank of the swale or channel.

o If used as a drain inlet protector, compost filter socks
shall fully enclose the drain.

o Ifused as a curb inlet protector, compost filter socks
shall not be higher than the height of the curb.

o If used as a solids separator or dewatering device, the
compost filter socks, the compost filter socks shall be
placed in a ring and fully enclose polluted effluent or
manure slurry.

« Compost filter socks may be seeded for permanent,
LID, and in situ biofiltration applications.

Maintenance

Compost filter socks should be inspected regularly after
runoff events to ensure proper function and perfor-
mance. If hydraulic flow-through becomes restricted, an
additional compost filter sock can be placed on top of
the original to prevent over topping. Sediment should
be removed once it reaches half the height of the com-
post filter sock. An additional compost filter sock may
be installed on top of the original to increase sediment
storage capacity or to prevent sediment disturbance.

If a compost filter sock becomes dislodged or is dam-
aged, it should be repaired or replaced immediately. If
the compost filter sock is used for a temporary appli-
cation, the compost material may be spread over the
landscape or incorporated into the soil at the end of the
project, thereby increasing soil quality and reducing
waste. The sock mesh should be properly disposed un-
less a biodegradable material is used.
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Conclusion

Soil organic matter is one of natures natural storm wa-
ter filtration systems. This natural material allows water
to pass through while trapping and removing harmful
substances that degrade water quality. The compost
filter sock, soil organic matter in a tube, harnesses the
natural filtration process, and mitigates organic and
inorganic pollutants created by human activity. Proper
planning and the use of low-impact development will
limit soil disturbance and reduce transport of nonpoint
source pollutants to surface waters.

The Soils for Salmon (2010) urban stormwater program
provides preventative guidelines, methods, and prac-
tices for building soils and reducing nonpoint source
pollutants.

Compost filter socks should be applied as part of a com-
prehensive system approach to site stormwater manage-
ment. Although no single management practice can
mitigate the impacts of urbanization or soil disturbance,
the compost filter sock is an excellent tool for filtering
and reducing nonpoint source pollutants.

Table 3 is a list of applications in accordance with U.S.
Department of Agriculture (USDA) Natural Resource
Conservation Service (NRCS) National Conservation
Practice Standards (CPS) where compost filter socks
may be used.

Table 3 NRCS Conservation Practices where
compost filter socks may be used (http://
www.nrcs.usda.gov/technical/Standards/

nhcp.html)

NRCS Conservation Practice Standard Code

Critical Area Planting (342)
Channel Stabilization (584)
Diversion (362)
Grade Stabilization Structure (410)
Land Reclamation (453, 455, 543)
Lined Waterway or Outlet (468)
Recreation Area Improvement (562)
Recreation Trail and Walkway (568)
Runoff Management System (570)
Streambank and Shoreline Protection (580)
Vegetative Barrier (601)
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