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TRAPPING SEDIMENT FROM FOREST ROADS USING THE C.I.M.S. 
CULVERT CANADA TECHNOLOGY INC. SILT BAG 

Introduction. The Forest Practices Code of British 
Columbia brings into effect new requirements for 
building, maintaining and deactivating forest roads, in 
order to maintain water quality and to protect streams 
and riparian areas (BCMOF 1995). Forest companies 
are applying a variety of sediment- and erosion-control 
methods and products, and are interested in new products 
that may be suitable. 

C.I.M.S. Culvert Canada Technology Inc. has introduced 
a silt bag that traps sediment entrained in ditch flow. In 
1996, the Forest Engineering Research Institute of 
Canada (FERic) observed installations of three silt bags 
at Canadian Forest Products Ltd.'s Englewood Logging 
Division on northern Vancouver Island. 

Description. The C.I.M.S. Culvert Canada Technology 
Inc. siU bag attaches to the outlet of a corrugated steel 
culvert and works on the same principle as a strainer; 
water-borne sediment is filtered out and retained on the 
inner surface of the silt bag while water passes through. 
The installation kit consists of the silt bag (Figure 1), 
an outlet collar with six hooks around its circumference, 
two galvanized cables, and two shackles. The silt bag 
is made of woven polypropylene geotextile (Table 1). It 
is 5.5 m long and is available in a range of bag and collar 
diameters from 200 mm to 1220 mm. 

Polypropylene geotextiles have a relatively high tensile 
strength but limited puncture strength and resistance 

Table 1. Physical Properties of the Geotextile 

Structure woven 
Polymer type polypropylene 
Mass 203 g/m^ ' 
Mullen burst 4 134 kPa 
Puncture resistance 0.53 kN 
Apparent opening size 0.42 mm 
Percent open area 1 
Permittivity 0.02 s' 
Permeabihty 0.001 cm/s 
Flow rate 81 L/minm^ 

against grinding (mulling). Therefore, the manufactarer 
recommends using a screen and debris deflector, both 
available from the manufacturer, at the inlet end of the 
culvert to prevent sharp-pointed sticks and rocks from 
entering the culvert and damaging the bag. The inlet 
screen consists of a grid of re-bars welded to a collar 
that fits over the inlet end, and the debris deflector hangs 
on the screen (Figure 2). The retail cost of the silt bag and 
all hardware including inlet screen and debris deflector, 
for a 600-mm-diameter culvert, is approximately $550. 

Installation, FERIC observed the installation of three 
sih bags on a freshly built road approximately 300 m 
from Melanie Creek, a Class S2 stream, at Canadian 
Forest Products Ltd.'s Englewood Logging Division. 
The 600-mm corrugated steel culverts had already 

Figure 1. Sediment catchment bag being installed on the 
culvert outlet. 

Figure 2. Inlet collar with debris screen and debris deflector 
installed on the culvert inlet. 
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been installed through the road and hence had to be fitted 
with the hardware on site. A pick-up truck was large 
enough to carry the silt bag kits, attachment hardware, 
screens, deflectors, and necessary tools, to the installation 
site. Installation of the hardware and silt bags was a 
simple one-person operation using common hand tools. 

The outlet collar was fixed in position on the outiet end of 
the culvert by tightening a boh. In some cases, re-shaping 
the deformed ends of the culvert with a sledgehammer 
was necessary so that the collars could be fitted properly. 
After the bag was spread and galvanized cable was 
threaded through the grommets on the input end of the 
bag, the bag was positioned in line with the culvert. The 
cable was set under the hooks on the outlet collar and 
then fastened with another single shackle. The otherend 
of die bag was cinched partially closed widi a galvanized 
cable and shackle. The free end of this cable was attached 
to a nearby stump or boulder to secure the bag against 
accidental removal. The installation time was about 25 min 
per culvert, including installation of inlet screens and 
debris deflectors. The time required for the installation 
could be shortened if the inlet and outlet collars were 
attached before the culverts were installed in the road. 

Observations. To assess the sediment-trapping 
capabilities of this product, FERIC collected two 
samples of ditch water, one above and one below a newly 
installed silt bag, and compared the sediment contents 
of the samples. Mechanical and hydrometer grain-size 
tests showed that the unfiltered ditch water contained 
126 g/L of sediment, while the water that passed through 
the bag contained only 2.3 g/L (i.e., the bag retained 98% 
of the sediments). Analyses showed also that the bag 
trapped all the gravel and coarse sand fractions. Its 
filtering action reduced the medium and fine sand 
fractions by 97%, from 27 g/L to 0.9 g/L, and the silt 
and clay fractions by 91 %, from 15 g/L to 1.4 g/L. While 
the sampling method was not scientific, the results 
indicate that the silt bag can be highly effective at 
filtering out sediment from ditch flow. 

The above data reflect the silt bag's performance 
immediately after installation. Further reduction of silt 
and clay fractions can be expected as the soil particles 
build up on the inner surface of the bag, contributing to 
the filtering process. The flow velocity is also reduced 
by the geotextile, which may aid in settlement of escaped 
fine particles before they reach the stream. 

Because of a long rainless period following the 
installation, FERIC did not observe cleaning procedures. 
However, die manufacturer recommends that the silt bag 
be emptied of trapped sediments as often as practical, 
and definitely when it becomes half-full. To empty the 
bag, the manufacturer recommends using a backhoe or 
an excavator. Also, because silt bags change die hydraulic 

characteristics of the existing drainage network, they 
should be watched closely during and following the first 
rainstorm after installation. 

Conclusions. A silt bag, including a screen and debris 
deflector, is an easy-to-install sediment retaining device. 
For transportation of installation kits to the road 
constmction site, a pick-up track is sufficient. Placement 
of silt bags and protective screens is a simple manual 
procedure using common hand tools. Water samples 
taken at an installation site showed that the silt bag is 
effective at filtering out sediment immediately after 
installation. Based on its observations, FERic believes 
the silt bag is well suited for trapping sediments during 
and immediately following road building, when sediment 
production is greatest and equipment is available to 
empty the bag as required. If used on existing active 
roads, the bag must be inspected frequently and emptied 
as required, since the consequences of a failure due to lack 
of maintenance are potentially serious. Finally, sediment 
control with a silt bag should be viewed as a short-term 
remedy that is best followed by long-term erosion control 
measures to reduce sediment production at the source. 
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Information. The information contained in this report 
is based on limited field observations and is published 
solely to disseminate infonnation to FERIC members. It 
is not intended as an endorsement or approval by FERic 
of any products or service to the exclusion of others that 
may be suitable. More information may be obtained from: 
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