Stormwater Management m————

Using compost biofilters for

stormwater runoff treatment

oil loss rates from construction
sites can be 10 to 20 times that
of agricultural lands (USEPA,
2000). For example, forest
lands lose an average of 0.36 tonne ha'

per year; agriculture loses an average of

5.5 tonne ha' per year while construc-
tion sites average 73.3 tonne ha' per
year (GA SWCC, 2002).

Runoff from construction sites often
contains high concentrations of fine
sediments that enter into nearby bodies

of water. These sediment-laden runoff

volumes can lead to adverse impacts on
aquatic habitat and water quality.
Sediment runoff originating from con-
struction sites is a widely recognized
problem which has conventionally been
controlled using a variety of erosion
and sediment control  measures.
Although these measures reduce the
amount of sediment from entering the
waterways, they generally do not meet
the required guidelines and standards
(US EPA. 2000: MOELE, 2004).
Background

The use of compost for erosion con-
trol is not a new idea and there have
been several studies conducted to deter-
mine the effectiveness of these control
measures (e.g. Faucette er al., 2006).
There are currently three common
methods for erosion control from con-
struction sites, including: silt fences,
hydro seeding and establishing vegeta-
tion.

A silt fence is a sediment trapping
practice utilizing a geotextile fence,
topography and vegetation and has been
used for erosion control on slopes and
around the edges of construction sites

Fig. 1: Flume for flow rate testing.
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for years (Tyler, 2001). Although these
applications have been utilized fre-
quently enough in the past that many
regional regulations have incorporated
them as a requirement, they often do
not provide ample environmental pro-
tection. In many cases the runoft pass-
ing through silt fences exceeds the
water quality standards for allowable
concentrations of suspended sediments.

Compost has been used in highway
projects in order to control and treat
stormwater runoff. Composted organics
have been used effectively because of
the high infiltration rate and the capac-
ity to remove suspended sediments and
sediment-bound contaminants in runoff
from construction sites (Glanville,
2004).

A sustainable, green technology has
been developed that uses large volumes
of compost material as engineered
biofilters. Compost is filled in mesh
tubes also known as “socks” (in various
diameters, 8" to 24") that are filled with
compost. Compost from Canadian
landfills has not vet been tested for its
effectiveness in stormwater runoff
treatment since using compost as a
biofilter for removal of suspended sedi-
ments and sediment-bound contami-
nants is a relatively new idea.

In addition to assisting in sediment
runoff control, these biofilters can also
provide benefits to the agricultural sec-
tor by additionally recycling most of the
raw organic wastes left after harvesting,
Organic wastes found on farms do not
breakdown fast enough to offer crops
the required nutrients during their rela-
tively short growing seasons in Canada.
This new application for compost will
be of significant environmental and
economic benefit to the society.

Objectives

Test results are practically non-exis-
tent for compost from Canadian pro-
ducers as a biofilter for stormwater
runoff treatment. The long-term objec-
tives of this research project, include:
(1) to determine flow-through proper-
ties of the biofilter and to develop rela-
tionships for hydraulic design of the
biofilter; (2) to determine the effective-
ness of the biofilter in removal of con-
taminants from stormwater runoff; (3)
to determine the longevity of the biofil-
ters: (4) to develop design guidelines to
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incorporate biofilters into best manage-
ment practices for various site-specific
applications; and (5) to develop a user-
friendly design tool to facilitate the
application of this new technology.
Methodology

Laboratory and field experiments
were conducted to evaluate the effec-
tiveness of the biofilters in removing
contaminants from stormwater runoff.
First, the three certified compost mate-
rials were tested to quantify the differ-
ences between the products. Each com-
post sample was tested for particle size
distribution, bulk density, and void ratio
(USCC. 2004). Next, a set of flow-
through runs were conducted in a con-
trolled laboratory setting (Fig. 1)anda
numerical model was developed for
hydraulic design of the system.

The first cycle of field experiments
was completed in the summer of 2006
at the Guelph Turf Grass Institute,
University of Guelph, to evaluate sedi-
ment removal efficiency of the biofil-
ters. A set of controlled field tests were
conducted to determine the effect of
compost material, mesh tube (sock)
diameter size and number of socks on
sediment removal efficiency and
longevity of the biofilters (Fig. 2).

The field tests performed to date
have focused on suspended sediment
removal efficiency. Laboratory analy-
ses of the runoff samples consisted of
suspended sediment removal and parti-
cle size distribution comparisons of
inflow versus outflow. The experiments
designed to test for phosphorus, metals
and petroleum hydrocarbons will com-
mence in April of 2007.

Results

The following preliminary results
are based on the laboratory and field
experiments conducted during the first
cycle of experiments in summer 2006,
The maximum flow-through rate with-
out overtopping per unit width of the 8"
new sock for the three compost materi-
als (overs) tested was approximately 1.3
L/s. The flow-through capacity of the
127, 18" and the 24" socks were
approximately 50%, 200%, and 300%
higher than the flow-through capacity
of the 8" sock. As the sediments started
to accumulate in the biofilter over time,
the flow-through rate decreased.
Further testing will be completed to
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Fig. 2: Example of field experiment
setup for three sets of socks, with five
socks in each set.

quantify this effect.

The average sediment removal effi-
ciency of the 8" socks for 5, 10, and 15
rolls was between (20% to 40%), (40%
10 60%), and (60% to 80%). respective-
ly. Larger diameter socks provided larg-
er filter media and were more effective
than the smaller diameter socks. The
[8” sock was approximately twice as
effective as the 87 mesh tube. The sedi-

ment removal efficiency of 5 rolls of

the 18" sock dropped from 55% to 39%
after 30 consecutive runs and, similarly,
the efficiency of 5 rolls of the 8" sock
dropped from 40% to 18% after 17 con-
secutive runs.
Conclusion

This study indicates that compost
biofilters are effective measures for
controlling sediments in stormwater
runoff for construction sites. With
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proper design, compost biofilters can
filter out sediments and sediment-
bound contaminants for large volumes
of stormwater runoff. Hence, this tech-

nology demonstrates the application of

compost for construction sites and
highway runoff, and improves the sus-
tainability of compost operations by
identifying an effective and valuable

use for the compost.

Bahram Gharabaghi, Ramesh Rudra,
Ed McBean and Karen Finney
are with the School of Engineering,
University of Guelph,

Britt Faucette is with
Filtrexx International
Contact: bgharaba(@uoguelph.ca

TRAINING ISN'T OPTIONAL, BUT YOUR CHOICE OF TRAINING PROVIDER IS

THE CHOICE IS CLEA

ONTARIO WATER OPERATORS TRAINING CENTRE

O.W.O.T.C.""‘

PROVIDING HANDS-ON AND
CLASSROOM TRAINING

e AT REGIONAL HUBS
* AT YOUR SITE

FOR TRAINING INFORMATION AND COURSE LISTINGS
CALL 1-866-622-6535, FAX 1-866-622-6534 OR
VISIT WWW.0WOTC.COM.

WATER/WASTEWATER OPERATOR TRAINING

ZCL %

COMPOSITES INC.

"Water & sewage ta

—— L

making a lasting difference®

= oil

9

i

Safe and durable, ZCL fibreglass tanks and separators provide lasting containment for drinking water,
grey water, sewage, chemicals and fuels. Discover the engineering and environmental

advantages today, call us toll-free 1.800.661.8265 www.zcl.com




