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EXECUTIVE SUMMARY 

Construction sites are considered one of the main sources of sediment and contaminants that can 
create water quality concerns in the receiving waters. When rainfall occurs, loose soil particles are 
disintegrated and eroded from the bare areas. When earthwork is performed to construct buildings and 
highways, the rate of erosion increases. The sediment from these areas mixes with water and enters 
the roadside when it rains or snow melts. This can lead to clogging of drainage systems and street 
flooding. This can also escalate treatment cost due to increased sediment load for the wastewater 
treatment facilities.  

Various tests were performed to analyze the effectiveness of flared-end inlet protection products. The 
tests were conducted at the Erosion Control Research and Training Center (ECRTC) of the University 
of Illinois at Urbana-Champaign. These tests analyzed the ability of the products to prevent sediment 
from entering curb and gutter inlets via site runoff. The goal of these tests was to compare the various 
products and determine which would perform the best in preventing sediment from entering the inlets at 
construction sites. Several criteria were used in testing in order to make the best recommendations to 
the Illinois Department of Transportation (IDOT). The products analyzed in testing were (1) sediment 
log, (2) silt fence (with woven monofilament fabric), (3) silt fence (with IDOT-approved fabric), (4) straw 
bale, and (5) stone. 

The duration of the test was 30 minutes with a discharge rate of 158 gpm (10 L/s). One 5 gallon bucket 
of clay soil was initially mixed into a 300 gallon filled tank. Another 5 gallon bucket was later poured at 
10 and 20 minutes. This mixture would spill over into the channel, where samples would be collected 
before and after the product was installed. The water samples were collected every 5 minutes and were 
oven-dried to determine sediment concentration. With this procedure, it was possible able to determine 
how efficient each product was in terms of sediment retention. It was found that the sediment log and 
silt fence with woven monofilament fabric performed better than the other products tested. Although 
several products were able to filter efficiently, they often created heavy amounts of ponding. The 
evaluation was based on two criteria: water should be able to infiltrate the product without creating 
heavy ponding and the product should retain a large fraction of the sediment. 
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SECTION 1: INTRODUCTION 

Sediment in water bodies originates from soil erosion of bare land. Sediment from construction sites 
finds its way into inlets on roadsides that are commonly used to drain water from roads. If proper 
protection measures are not taken, inlets can be clogged by the accumulated sediment and debris in 
the sewer system. This can cause flooding of roadways and potentially create hazardous condition for 
the drivers.  

With such concerns becoming more common, preventive measures should be adopted for sediment 
entering a water body through inlets. Suspended sediments can be trapped by inlet protection products, 
reducing wastewater treatment costs and sediment load to the receiving waters. Although coarse 
sediment particles can’t pass through the products, smaller particles such as clay can easily pass 
through them. Inlet protection products not only act as a barrier to the sediment, but they also help 
dissipate the flow energy of water. This reduction in velocity increases the amount of time it takes 
flowing water to enter the inlet, preventing overflow into drains. Implementing these products helps 
reduce the cost of treating the water and helps prevent flooding of the sewer system. 

These products should be able to retain sediment while creating minimum ponding. Products must be 
porous enough to prevent flooding—but not so porous that sediment particles can flow through it 
without restriction. It is important to evaluate products on these merits, along with the extent to which 
they reduce the amount of sediment entering the inlet. If a product stops all sediment from coming 
through, high levels of ponding will occur. This scenario is not ideal for roadways and may make them 
unusable. 

Another consideration when evaluating a product is its installation method. A products should be 
installed in accordance with manufacturer’s instructions. Improper installation can lead to flooded 
roadways and additional maintenance costs. It is also important to determine which installation 
methods can be improved and which ones lead to product failure due to insufficient filtration and/or 
excessive ponding. 
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SECTION 2: OBJECTIVES 

The purpose of this study was to examine several products for sediment retention in flared-end inlets, 
and provide recommendations to the Illinois Department of Transportation (IDOT) based on the results 
of performance tests and analysis. The analysis was based on several criteria, such as the extent 
ponding effects, sediment trapping efficiency, and product durability.  

The specific goals of the project were as follows: 

 Conduct a field experiment and collect samples to test product effectiveness in sediment 
retention. 

 Examine the extent of flooding created by each product. 

 Provide recommendations about which products worked best under the test conditions. 
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SECTION 5: RESULTS AND DISCUSSION 

5.1 SEDIMENT LOG 

Sediment decreased with increasing time, and occurred throughout the experiment (Figure 5.1). The 
measured sediment concentration was the highest for the first sample collected at the beginning of the 
experiment. This was likely due to loose particles picked up from the dry surface. Despite the added 
sediment at 10 and 20 minutes, there was a consistent trend of efficient filtration, as shown in the 
graph. This product worked efficiently and consistently kept sediment concentrations low despite 
undercutting.  

 

Figure 5.1 Sediment concentrations for sediment log. 
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5.2 SILT FENCE (WOVEN MONOFILAMENT FABRIC) 

Sediment decreased with increasing time, and occurred throughout the experiment (Figure 5.2). The 
measured sediment concentration was the highest for the first sample collected at the beginning of the 
experiment. This was likely due to loose particles picked up from the dry surface. Despite the increased 
ponding, the silt fence was still able to filter efficiently. These observations provide evidence that the 
woven monofilament fabric performs considerably better than the standard IDOT-approved silt fence 
fabric.  

 

Figure 5.2 Sediment concentrations for silt fence (woven monofilament). 
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5.3 SILT FENCE (IDOT-APPROVED FABRIC) 

Sediment concentration increased throughout the experiment (Figure 5.3). The channel immediately 
flooded, which led to increased water pressure on the silt fence. The high pressure of water from the 
increased ponding led to undercutting, as shown in the graph, where higher values occurred after the 
product. Sediment concentration changes slightly fluctuated before the product throughout the entire 
experiment, as the channel was completely flooded at that point. Ponding caused soil to settle 
upstream, thus explaining the low sediment concentrations before the product. Because there was 
immense ponding, any added soil would merely swirl in the pool formed in front of the fence. This 
explains why the sediment concentrations showed little variability throughout the duration of the 
experiment.  

 

Figure 5.3 Sediment concentrations for silt fence (IDOT-approved fabric). 
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5.4 STRAW BALE 

This product was very ineffective in trapping sediment, with a consistent increase of sediment 
concentration over time (Figure 5.4). The channel immediately flooded and resulted in increased water 
pressure against the straw bale. With increased pressure, undercutting inevitability occurred, 
transporting sediment into the inlet. This undercutting lead to higher sediment concentration after the 
product, as illustrated in Figure 5.4. Ponding caused the soil to settle upstream, thus explaining the low 
sediment concentrations before the product. 

  

Figure 5.4 Sediment concentrations for straw bale. 
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5.5 STONE 

Sediment concentrations were consistently higher after the product compared to before the product 
(Figure 5.5). Sediment concentration values were fairly consistent before the product, due to the 
ponding created by the product. The flooding caused a pool to form in front of the product. 
Consequently, any added soil merely swirled around in the pool formed in front of the product and could 
not alter the sediment concentration substantially 

 

Figure 5.5 Sediment concentrations for stone. 
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SECTION 6: RECOMMENDATIONS 

6.1 PRODUCT COMPARISON  

Figure 6.1 summarizes the comprehensive performance of each product. The following product 
recommendations are made based on observations and results, along with ease of installation.  

The percent change in sediment concentration before and after each product is as follows: 

 Sediment log: 25.97% 

 Silt fence with woven monofilament fabric: 22.44% 

 Silt fence with IDOT-approved fabric: –23.69% 

 Straw bale: –37.06%  

 Stone: 1.89% 

 

 

Figure 6.1 Comparison of average sediment  
concentration of flared-end inlet protection products.  

Based on the observations and data analysis, the sediment log and silt fence with woven monofilament 
fabric performed better than the other products for reducing sediment concentration. The sediment log 
performed the best of the products tested, achieving the highest percent reduction in sediment 
concentration. The sediment log can also considered a better alternative to the silt fence with woven 
monofilament fabric because it is biodegradable and less affected by wind (due to product height). It 
was observed that both products created some ponding during the tests. Both products provided a 
good balance between sediment retention and ponding with routine cleanup and maintenance, making 
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those products better than other products tested. Based on observations, the sediment log and silt 
fence with woven monofilament fabric may work better with a flow rate of less than 158 gpm (10 L/s). 
Stone was not observed to filter any sediment. It may, however, work better for a flow rate of less than 
158 gpm (10 L/s). 

The silt fence with woven monofilament fabric performed better than the silt fence with IDOT-approved 
fabric because of the former’s higher material permittivity. Less-permeable fabrics create more ponding. 
This was the factor that led to failure of the IDOT-approved fabric. The silt fence with IDOT-approved 
fabric is not recommended due to a low percent reduction in sediment concentration. It was observed 
during the test that excessive ponding upstream of the product led to significant undercutting. A high 
level of erosion appeared to occur around the stakes, which compromised the stability of the product. 

Straw bales are not recommended because they had a low percent reduction in sediment 
concentration. This is primarily due to ponding, which caused soil to settle in front of the product. 
Hydrostatic pressure from the increased ponding increased the water height and led to undercutting. At 
that point, soil underneath the product eroded, causing more sediment enter the flared-end inlet. The 
United States Environmental Protection Agency (EPA) strongly discourages the use of straw bales. It 
says the product is “maintenance-intensive and can be expensive to purchase. Because many 
applications of straw and hay bales have been ineffective, EPA recommends that other BMP options 
are carefully considered” (NNSA 2011). 

6.2 PRODUCT ANALYSIS 

6.1 Sediment Log  

 Sediment removal: This product was quite effective; it filtered the most sediment compared to 
other products tested. Despite some ponding, the product was efficient in reducing sediment 
concentration as the sediment-laden water passed through the product. Observations during 
this study suggested that this product may work better with a flow rate of less than 158 gpm (10 
L/s). 

 Ease of installation: This product was difficult to install due to the need for proper trenching, 
staking, and tightness between the stakes. Proper maintenance is encouraged after storms 
because the sediment logs are capable of tearing and ripping.  

 Ponding: Ponding was apparent but average compared to other products tested. This product 
be routinely cleaned after each rainfall event. Ponding resulted in undercutting near the stakes, 
which eroded soil within the trench. 

 Product failure: Undercutting was the biggest issue with this product, which is primarily 
associated with improper trenching. Therefore, proper installation and maintenance are strongly 
recommended for this product. If not properly maintained, sediment logs are capable of tearing 
or ripping.  

6.2 Silt Fence (Woven Monofilament Fabric)  

 Sediment removal: This product was quite effective; it filtered more sediment than the other 
products tested. Despite increased ponding, the silt fence was able to handle sediment loads 
and filtered efficiently. Observations during testing provide evidence that this fabric is a 
significant improvement over previous fabrics. Observations suggested that this product may 
work better with a flow rate of less than 158 gpm (10 L/s). 
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 Ease of installation: This product was quite difficult to install due to the need for proper 
trenching, staking, and tightness between the stakes. It was observed that undercutting will 
occur regardless of how well the product is installation and may lead to product failure if 
neglected.  

 Ponding: Ponding was apparent but average compared to other products tested. For optimal 
use, routine cleaning should be done after each rainfall event. 

 Product failure: Undercutting could be the biggest potential problem with this product if it is not 
installed properly. Poor compaction can lead to undercutting and cause erosion around the 
stakes, causing them to wobble and fail. 

6.3 Silt Fence (IDOT-Approved Fabric)  

 Sediment removal: This was among the least effective of the products tested. As flow rate 
increased, the product’s performance steadily worsened. Once failure occurred, higher amount 
of sediment entered the flared-end inlet.  

 Ease of installation: This product was quite difficult to install due to the need for proper 
trenching, staking, and tightness between the stakes. If the product is not installed correctly, 
severe undercutting will occur.  

 Ponding: This product performed very poorly; it immediately ponded after testing started. 
Ponding resulted in undercutting near the stakes, which eroded soil within the trench. 

 Product failure: Undercutting can the biggest potential problem with this product. The poor 
porosity of the material creates significant ponding. Extreme ponding puts a considerable 
amount stress on the product as the water level rises, which will lead to increased chances of 
failure. Extreme ponding can also lead to undercutting and will cause erosion around the stakes, 
causing them to wobble and fail.  

6.4 Straw Bale 

 Sediment removal: This product was among the least effective products tested. As flow rate 
increased, the product’s performance steadily worsened. Once failure occurred, higher amount 
of sediment entered the inlet.  

 Ease of installation: This product was quite difficult to install due to the need for proper 
trenching, staking, and tightness between the stakes. If the product is not installed correctly, 
severe undercutting will occur. Hay came off the straw bale, creating additional debris before 
and also after the product. Once the test was completed, the product was very difficult to 
remove due to its weight. The water was retained in the product for several days, and hay 
continued to be shed.  

 Ponding: This product performed very poorly; it immediately ponded after testing started. 
Ponding resulted in undercutting near the stakes, which eroded soil within the trench. 

 Product failure: Undercutting was a large problem with this product. Extreme ponding puts a 
considerable amount of stress on the product as the water level rises, leading to increased 
chances of product failure. 
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6.5 Stone 

 Sediment removal: This was among the least effective products tested. Water was able to 
pass through the stone media more easily than it did with other products.  

 Ease of installation: This product was quite difficult to install; the required volume of stone took 
a long time to install. This product required much time, precision, and resources and will create 
problems in the field if crews do not install the product correctly. Once installed, it would be very 
difficult to remove the product from the channel. 

 Ponding: This product resulted in ponding as soon as the experiment started.  

 Product failure: This product was unable to filter any sediment.  

6.3 SUMMARY OF PRODUCT COMPARISON 

Table 6.1 is an overview of the results discussed in this section and is provided for easy reference. 

Table 6.1 Comparison Table 

Product/Criteria 
Sediment  
Removal 

Ease of  
Installation Ponding 

Product  
Failure 

Sediment log Good Good Good No 

Silt fence (woven monofilament) Good Decent Good No 

Silt Fence (IDOT-approved fabric) Bad Decent Bad Yes 

Straw bale Bad Decent Bad Yes 

Stone Bad Bad Bad No 

         Note: Good: 8–10, Decent: 5–7, Bad: 0–4 
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