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1.a.  Product Overview 

Applications 
 The Erosion EELTM is an effective sediment-control and storm water 

diversion device used as a construction Best Management Practice (BMP). The Erosion 

EELTM can be used to replace traditional silt fence, rock check dams, temporary diversion 

berms, and storm drain protection, among others.  The overall weight, the elliptical cross-

section shape, and the material properties of the outer cover of the bag provide a tight seal 

along the base of the Erosion EELTM at the ground interface.  The contact area of the 

Erosion EELTM with the ground can be seen in Figure 1 below.  The Erosion EELTM can be 

placed over grass surfaces, bare soil, rock, asphalt, or concrete surfaces. Like silt fence, the 

Erosion EELTM can be applied to intercept sheet-flow runoff perpendicular to the flow 

direction along sloped surfaces.  Unlike silt fence, the Erosion EELTM can also be placed 

within concentrated flow paths.  It can also be used to direct flow as a temporary diversion 

berm. 

Figure 1 - Surface Contact of Erosion EEL 
TM 

Surface Contact Length  

6 to 7 inches 
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Function 
  The Erosion EELTM is specifically designed to reduce the concentration of 

suspended particulates within the runoff flow through multiple attenuating mechanisms: 

1. Velocity Reduction and Settling (Primary Mechanism) 

2. Filtration (Secondary Mechanism) 

3. Sorption Processes (Secondary Mechanism) 

The filter media serves the purpose of reducing the velocity of runoff routed through 

the filter bag, as a result of a highly porous and tortuous filter media within the geotextile. 

Specific filter materials were tested and chosen to maximize surface area, porosity, and 

tortuosity.  Suspended particles settle out behind the filter bags and are also captured within 

the filter media of the bags via sedimentation, filtration, and sorption mechanisms, resulting 

in high filter efficiencies.  Figure 2 shows the effectiveness of this process.   

INFLOW                OUTFLOW 

Figure 2 - Erosion EEL
TM 

 Surface Contact Test 

Advantages 
③ Easy installation with NO TRENCHING REQUIRED 

③ Reusable product that can be easily moved from one project site to another 

③ Comparable cost to silt fence    

③ DOT Approved in many states 
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③ High suspended solids capture (filter efficiencies) comparable to standard 

silt fence   

③ Increased flow rates through the filter material as compared to silt fence 

preventing localized flooding during storm events 

③ The Erosion EELTM is durable and is a reusable resource for sediment 

control.  It can be used over and over again on multiple sites, thereby making 

it a very cost effective device 

The Erosion EELTM has many advantages over traditional erosion control devices.   

As well as the high filter efficiency benefit, the Erosion EELsTM are less expensive to install 

and maintain than conventional silt fence and rock check dams.  In addition, removal of the 

Erosion EELsTM are easier and much cleaner than the removal of conventional silt fence or 

rock checks. 

Construction 
The Erosion EELTM consists of a geotextile bag that is filled with porous filter media. 

This media consists of washed shredded rubber and AASHTO specified hardwood chips 

(specification MP 9-03). Using recycled shredded rubber from scrap tires is an 

environmentally safe material (per studies by Liu, et al., 1998 and Humphrey and Katz, 

2001).  A Synthetic Precipitation Leach Procedure (SPLP) test concluded that there were no 

detectable levels of metals, volatiles, surfactants, base/neutral extractables (PAHs), or acid 

extractables (phenols) and yielded a overall pH of 4.2.  Erosion EELTM has dimensions of 10 

feet in length per bag with a 9.5-inch diameter cross-section. Each Erosion EELTM weighs 

approximately 120 pounds and is equipped with multiple handles for easy movement from 

location to location.  
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1.b.  Installation 

Installation requirements for the Erosion EELTM are simple and easy.  Unlike silt 

fence, the installation of the Erosion EELTM does not require any trenching or soil 

disturbance of any type.  Each Erosion EELTM weighs approximately 120 pounds and is 

equipped with handles for easy movement from location to location.  The overall weight, the 

elliptical cross-section shape, and the material properties of the outer cover of the bag 

provide a tight seal along the base of the Erosion EELTM at the ground interface.  The 

Erosion EELTM can be placed over grass surfaces, bare soil, rock, asphalt, or concrete 

surfaces.  Large stones, branches, and other bulky debris must be removed from the surface 

where the Erosion EELTM will lay in order to provide as smooth a contact surface as 

possible.  To form a continuous particulate barrier, a minimum 6” overlap is required.   

Figures 3 and 4 show recommended installation practices for the Erosion EELTM over grass 

and bare soil surfaces. 

Sheet Flow 

6” overlap 

INTERCEPTING SHEET FLOW PERPENDICULAR TO FLOW PATH- PLAN VIEW 

Install Erosion Eels parallel to the slope 
contours. A 

Erosion Eel 

Erosion Eel 

A 

Figure 3 - Installation/Pinning for Erosion EELs
TM 

 Placed over Soil   

Surface 

Like silt fence, the Erosion EELTM can be applied to intercept sheet-flow runoff 

perpendicular to the flow direction along sloped surfaces.  Unlike silt fence, the Erosion 
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EELTM can also be placed within concentrated flow paths.  It can also be used to direct flow 

as a temporary diversion berm.  Refer to Figure 4 and Table 1.0 for stabilizer/flag pin 

requirements.   

Typical Cross-Section 

Figure 4 - Installation/Pinning for Erosion EELs
TM 

 Placed over Soil  

 Surface 

Slope (%) Number of 
Stabilizer Pins 
per 10 ft. Eel 

Minimum Depth of 
Embedment 

(inches) 

1 to 10 None Not Applicable 
>10 to 33 2 6 
>33 to 50 2 12 

Table 1.0 – Stabilizer/Flag Pins for Erosion EEL 
TM 

Stabilizer pins are also required (minimum 2 per 10 ft Erosion EELTM at 12 inches 

depth) for Erosion EEL 
TM 

 placed along streams, lakes, and wetlands. 
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Figures 5 and 6 show recommended installation practices for the Erosion EELTM 

over rock, asphalt, and concrete surfaces. Figure 7 demonstrates recommended installation 

steps for placing Eel Erosion EELsTM  over rough soil surfaces. 

Cross-Section 

Figure 5 - Installation/Pinning for Erosion EELs
TM 

 Placed over  

 Rock/Concrete Surface 

Cross-Section 

Figure 6 - Installation/Pinning for Erosion EELs
TM 

 Placed over  

 Rock/Concrete Surface 
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Step 1 

 Step 2 

 Step 3 

Figure 7 - Installation/Pinning for Erosion EELs
TM 

 Placed over  

Rough Soil Surfaces 
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2.a. Field Photographs - Traditional Silt Fence Replacement 
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2.a. Field Photographs - Traditional Silt Fence Replacement
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2.a. Field Photographs - Traditional Silt Fence Replacement
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2.b. Field Photographs – Check Dams 
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2.b. Field Photographs – Check Dams
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2.b. Field Photographs – Check Dams
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2.c. Field Photographs – Drain and Inlet Protection 



17 

2.c. Field Photographs – Drain and Inlet Protection
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3.a. Flume Testing ASTM D5141-96 (Re-approved 2004) 

Testing: Bench-scale testing was performed by Civil & Environmental Consultants, Inc. in 

Nashville, Tennessee.  The tests were carried out comparing the performance of both 

standard silt fence and the Erosion EELTM.  ASTM D5141-96 (Re-approved 2004) was 

utilized as the protocol for comparative testing of the Erosion EELTM and the silt fence. The 

ASTM tests provide results that demonstrate the particulate filter efficiency (percent 

particulate removed from the water) and the water flow rate per surface area of the product. 

Refer to Figure 8 for the flume set up. 

Figure 8 - Discharge from Flume Testing of Erosion Eel 

From the ASTM-based flume testing, the Erosion EELTM produced equivalent filter 

efficiencies as the silt fence with much higher water flow rates moving through the Erosion 

EELTM than with standard silt fence.  Filter efficiency is calculated as follows: 

100⋅ ⎟
⎟ 
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=TSSi  Total Suspended Solids Influent Concentration 

=TSS e Total Suspended Solids Effluent Concentration 
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In addition to excellent suspended soil removal, the Erosion EELTM allows higher flow-

through rates.  The superior hydraulic characteristics limit the extent of backwater behind the 

Erosion EELTM and the potential for localized flooding.  This dual benefit of high-suspended 

solids removal coupled with higher flow-through rates is demonstrated in the data plot in 

Figure 9. 

Suspended Solids Removal/Filter Efficiency 
vs Water Flux (per ASTM D5141) 
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Figure 9 –Filter Efficiency vs. Water Flux (ASTM D5141) 

The hydraulic capacity for the Erosion EELTM using clean water is conservatively 20 gpm 

per linear ft. of Erosion EELTM length.  The Erosion EELTM bag is 10 feet in length.  The 

maximum turbid water hydraulic capacity of the Erosion EELTM is 5 gallons per minute (gpm) 

per linear ft. of Erosion EELTM length, based on flume testing with a single pass of 3000 

mg/L suspended solids solution at approximately 7 inches maximum head.   The maximum 

hydraulic capacity of the tested silt fence was 0.26 gallons per minute (gpm) per linear ft. of 

Note: Numbers Derived from Single Pass through Clean Silt Fence and Erosion Eel Filters 
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fence length, based on flume testing of the fence with a single pass of 3000 mg/L suspended 

solids solution at an equivalent head of approximately 7 inches maximum head.   

A bar graph of the water flux distributions for silt fence, compost filter socks, fiber 

rolls/wattles, rock check dams, and Erosion EELsTM are given in Figure 10.  

Figure 10 – Comparison of Water Flux Rates  

*  Based on the recommended sediment-laden flow rate for silt fence proposed by the US 

Environmental Protection Agency (US, EPA 2005.  “Silt Fence: Construction Site Storm 

Water Runoff National Menu of Best Management Practices.) 

http://cfpub.epa.gov/npdes/stormwater/menuofbmps/index.cfm?action=browse&Rbutton=det 

ail&bmp=56 

Flow rate per linear ft calculated by multiplying the flux rate of 0.3 gpm/ square ft by the 

equivalent height of a standard eel at 9.5 inches (0.79 ft) = 0.24 gpm/linear ft. 
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t   (Sadeghi, Ali M., L. Britt Faucette, and Kerry A. Sefton. “Sediment and Nutrient Removal 

from Storm Runoff with Compost Filter Socks and Silt Fence.” 2006 ASABE Annual 

International Meeting, Portland, Oregon, July 9-12, 2006).  Silt loam used in testing.  Flow 

Value for Iowa Silt Sock is given in chart at 0.0633 gpm/linear ft.. 

^  Dependent on rock size, gradation, and dimensions of check dam. 

** Erosion EEL tests per ASTM D 5141 using silty clay soil (single concentration as given in 

the ASTM protocol) performed by CEC in 2006 produced a sediment-laden flow rate of a 

minimum value of 5 gpm/linear ft.   

A bar graph of the distribution of the suspended solids test data for silt fence, compost filter 

socks, fiber rolls/wattles, rock check dams, and Erosion EELsTM are given in Figure 11.   

Figure 11 – Filter Efficiencies of Suspended Solids 
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* Silt fence (Type C) test per ASTM D5141 using clay (Risse, L. Mark, Sidney Thompson, 

Jason Governo, and Keith Harris. “Efficiency Testing of New Silt Fence Materials.” 2006 

ASABE Annual International Meeting, Portland, Oregon, July 9-12, 2006) produced a filter 

efficiency of 89.6% for the single concentration as given in the ASTM protocol.  Silt fence 

tests per ASTM D 5141 using silty clay soil (single concentration as given in the ASTM 

protocol) performed by CEC in 2006 produced a 95% confidence interval about the mean for 

Total Solids filter efficiency of [93.8%, 97.4%] with a Type I error of 0.05. 

t   (Sadeghi, Ali M., L. Britt Faucette, and Kerry A. Sefton. “Sediment and Nutrient Removal 

from Storm Runoff with Compost Filter Socks and Silt Fence.” 2006 ASABE Annual 

International Meeting, Portland, Oregon, July 9-12, 2006).  Silt loam used in testing.  Value 

for Iowa Silt Sock is given in chart at 89.7% (no flocculent used). 

x  Marc S Theisen and Kevin Spittle.  “A Quantitative Comparison of Sediment Retention 

Devices Under Standardized Test Conditions.” Value for Coconut and Straw Fiber Rolls is 

shown in chart at 76%. Profile Products, LLC. 2004. 

^  Barrett, Michael E., John Edmund Kearney, and Terry Glen McCoy.   “An Evaluation of the 

Use and Effectiveness of Temporary Sediment Controls.”  Center for Research in Water 

Resources.  University of Texas at Austin, Austin, Texas.  August, 1995. 

** Erosion EEL tests per ASTM D 5141 using silty clay soil (single concentration as given in 

the ASTM protocol) performed by CEC in 2006 produced a 95% confidence interval about 

the mean for Total Solids filter efficiency for the Erosion EEL of [91.6%, 96.2%] with a Type I 

error of 0.05. 
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The water flux values decrease with continued use of the Erosion EELTM in heavy 

construction areas with high suspended solids runoff.  However, this decrease in water flow-

through rates increases the suspended solids filter efficiencies to values even higher than 

shown in Figures 10 and 11.  This increasing trend in filter efficiencies with each storm event 

is plotted in Figure 12. 
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Figure 12 – Erosion Eel Filter Efficiency Improvement with Use 
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3.b. Gradation of Soil Particles Retained by the  

Erosion EELTM 

Figure 13 – Grain Size Distribution Report 

Test Results 
A wet sieving with hydrometer analysis was performed on the soil sample to 

determine the range of soil particle sizes.  This test was conducted using soil that had been 

removed from the inside of an Erosion EELTM that had been in the field for over 4 months.  

The Erosion EELTM captured sizes in the range of 150 microns (0.15 mm) down to <1.9 

microns (0.0019 mm).  10% of the soil captured in the Erosion EELTM was less than 1.9 

microns in size.  See Figure 13 above. 
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 The fine clay soils that have been used in our ASTM testing of the Erosion EELTM in 

the flume have a size range (after sieving) of from 2000 microns down to less than 1.3 

microns.  Therefore, the Erosion EELTM has the capability to capture at least a portion of the 

smallest particles associated with clay soils.  Per ASTM and AASHTO standards, 1 micron is 

the threshold size for colloids (i.e., colloid sizes are<= 1 micron).  A colloid does not readily 

settle out but will remain in suspension due to its small size and repulsive negative charge.  

This signifies that the Erosion EELTM is capturing solids near (or possibly within) the colloidal 

range.  

Figure 13a – Gradation of Soil Used in Testing 
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Figure 13b – Soil Gradation Analysis  

Refer to Figure 13a for the gradation of the soil used during the ASTM D5141 flume 

testing.  Soil gradations for material captured via settling behind the Erosion EELTM were 

also analyzed.  Refer to Figure 13b for a soil gradation analysis taken during ASTM testing of 

material captured behind the Erosion EELTM At least 40 percent of the soil sample caught 

behind the Erosion EELTM is equal to or less than 1 micron. 
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4.a.  Compost Analysis Report 
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4.b. Certificate of Analysis – Rubber 
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4.c. Synthetic Precipitation Leach Procedure of Rubber–pH 4.2 
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4.d. Synthetic Precipitation Leach Procedure of Rubber–pH 7.0 
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	In addition to excellent suspended soil removal, the  allows higher flow-through rates.  The superior hydraulic characteristics limit the extent of backwater behind the  and the potential for localized flooding.  This dual benefit of high-suspended solids removal coupled with higher flow-through rates is demonstrated in the data plot in Figure 9. 
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	Suspended Solids Removal/Filter Efficiency vs Water Flux (per ASTM D5141) 90 91 92 93 94 95 96 97 98 99 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 Water Flux (ft 3 /ft 2 /min) Filte r E fficien cy (% ) Silt Fence Erosion Eel 
	Note: Numbers Derived from Single Pass through Clean Silt Fence and Erosion Eel Filters 
	Figure 9 –Filter Efficiency vs. Water Flux (ASTM D5141) 
	The hydraulic capacity for the  using clean water is conservatively 20 gpm per linear ft. of  length.  The bag is 10 feet in length.  The maximum turbid water hydraulic capacity of the is 5 gallons per minute (gpm) per linear ft. of  length, based on flume testing with a single pass of 3000 mg/L suspended solids solution at approximately 7 inches maximum head.   The maximum hydraulic capacity of the tested silt fence was 0.26 gallons per minute (gpm) per linear ft. of 
	The hydraulic capacity for the  using clean water is conservatively 20 gpm per linear ft. of  length.  The bag is 10 feet in length.  The maximum turbid water hydraulic capacity of the is 5 gallons per minute (gpm) per linear ft. of  length, based on flume testing with a single pass of 3000 mg/L suspended solids solution at approximately 7 inches maximum head.   The maximum hydraulic capacity of the tested silt fence was 0.26 gallons per minute (gpm) per linear ft. of 
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	fence length, based on flume testing of the fence with a single pass of 3000 mg/L suspended solids solution at an equivalent head of approximately 7 inches maximum head.   

	A bar graph of the water flux distributions for silt fence, compost filter socks, fiber rolls/wattles, rock check dams, and are given in Figure 10.  
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	Figure 10 – Comparison of Water Flux Rates  5.0 4.5 4.0 0.5 **EROSION EELTM *Silt Fence t Compost Filter Socks Fiber Rolls/Wattles Turbid Water Flow Rate (gpm / linear ft) 2.0 1.5 1.0 3.0 2.5 3.5 ^Rock Check Dams Limited Data Available Limited Data Available 
	*  
	*  
	*  
	Based on the recommended sediment-laden flow rate for silt fence proposed by the US Environmental Protection Agency (US, EPA 2005.  “Silt Fence: Construction Site Storm Water Runoff National Menu of Best Management Practices.) 
	ail&bmp=56 
	http://cfpub.epa.gov/npdes/stormwater/menuofbmps/index.cfm?action=browse&Rbutton=det 
	http://cfpub.epa.gov/npdes/stormwater/menuofbmps/index.cfm?action=browse&Rbutton=det 





	Flow rate per linear ft calculated by multiplying the flux rate of 0.3 gpm/ square ft by the equivalent height of a standard eel at 9.5 inches (0.79 ft) = 0.24 gpm/linear ft. 
	t   (Sadeghi, Ali M., L. Britt Faucette, and Kerry A. Sefton. “Sediment and Nutrient Removal from Storm Runoff with Compost Filter Socks and Silt Fence.” 2006 ASABE Annual International Meeting, Portland, Oregon, July 9-12, 2006).  Silt loam used in testing.  Flow Value for Iowa Silt Sock is given in chart at 0.0633 gpm/linear ft.. 
	^  Dependent on rock size, gradation, and dimensions of check dam. 
	**
	**
	**
	 Erosion EEL tests per ASTM D 5141 using silty clay soil (single concentration as given in the ASTM protocol) performed by CEC in 2006 produced a sediment-laden flow rate of a minimum value of 5 gpm/linear ft.   


	A bar graph of the distribution of the suspended solids test data for silt fence, compost filter socks, fiber rolls/wattles, rock check dams, and are given in Figure 11.   
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	* ** t 100 90 80 10 EROSION EELTM Silt Fence Compost Filter Socks ^Rock Check Dams Suspended Solids Maximum Filter Efficiencies (%) 40 30 20 60 50 70 xFiber Rolls/ Wattle 
	Figure 11 – Filter Efficiencies of Suspended Solids 
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	 Silt fence (Type C) test per ASTM D5141 using clay (Risse, L. Mark, Sidney Thompson, Jason Governo, and Keith Harris. “Efficiency Testing of New Silt Fence Materials.” 2006 ASABE Annual International Meeting, Portland, Oregon, July 9-12, 2006) produced a filter efficiency of 89.6% for the single concentration as given in the ASTM protocol.  Silt fence tests per ASTM D 5141 using silty clay soil (single concentration as given in the ASTM protocol) performed by CEC in 2006 produced a 95% confidence interval 
	 Silt fence (Type C) test per ASTM D5141 using clay (Risse, L. Mark, Sidney Thompson, Jason Governo, and Keith Harris. “Efficiency Testing of New Silt Fence Materials.” 2006 ASABE Annual International Meeting, Portland, Oregon, July 9-12, 2006) produced a filter efficiency of 89.6% for the single concentration as given in the ASTM protocol.  Silt fence tests per ASTM D 5141 using silty clay soil (single concentration as given in the ASTM protocol) performed by CEC in 2006 produced a 95% confidence interval 
	t  
	t  
	t  
	 (Sadeghi, Ali M., L. Britt Faucette, and Kerry A. Sefton. “Sediment and Nutrient Removal from Storm Runoff with Compost Filter Socks and Silt Fence.” 2006 ASABE Annual International Meeting, Portland, Oregon, July 9-12, 2006).  Silt loam used in testing.  Value for Iowa Silt Sock is given in chart at 89.7% (no flocculent used). 
	 (Sadeghi, Ali M., L. Britt Faucette, and Kerry A. Sefton. “Sediment and Nutrient Removal from Storm Runoff with Compost Filter Socks and Silt Fence.” 2006 ASABE Annual International Meeting, Portland, Oregon, July 9-12, 2006).  Silt loam used in testing.  Value for Iowa Silt Sock is given in chart at 89.7% (no flocculent used). 
	x  
	x  
	x  
	Marc S Theisen and Kevin Spittle.  “A Quantitative Comparison of Sediment Retention Devices Under Standardized Test Conditions.” Value for Coconut and Straw Fiber Rolls is shown in chart at 76%. Profile Products, LLC. 2004. 

	^  Barrett, Michael E., John Edmund Kearney, and Terry Glen McCoy.   “An Evaluation of the Use and Effectiveness of Temporary Sediment Controls.”  Center for Research in Water Resources.  University of Texas at Austin, Austin, Texas.  August, 1995. 
	^  Barrett, Michael E., John Edmund Kearney, and Terry Glen McCoy.   “An Evaluation of the Use and Effectiveness of Temporary Sediment Controls.”  Center for Research in Water Resources.  University of Texas at Austin, Austin, Texas.  August, 1995. 

	**
	**
	 Erosion EEL tests per ASTM D 5141 using silty clay soil (single concentration as given in the ASTM protocol) performed by CEC in 2006 produced a 95% confidence interval about the mean for Total Solids filter efficiency for the Erosion EEL of [91.6%, 96.2%] with a Type I error of 0.05. 








	The water flux values decrease with continued use of the in heavy construction areas with high suspended solids runoff.  However, this decrease in water flow-through rates increases the suspended solids filter efficiencies to values even higher than shown in Figures 10 and 11.  This increasing trend in filter efficiencies with each storm event is plotted in Figure 12. 
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	82 84 86 88 90 92 94 96 98 100 1 2 3 4 Simulated Storm Event Runoff Filter E fficiency (% ) First Test Series Second Test Series Third Test Series 
	Figure 12 – Erosion Eel Filter Efficiency Improvement with Use 
	3.b. Gradation of Soil Particles Retained by the  Erosion EEL
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	Figure
	Figure 13 – Grain Size Distribution Report 
	Test Results 
	A wet sieving with hydrometer analysis was performed on the soil sample to determine the range of soil particle sizes.  This test was conducted using soil that had been removed from the inside of anthat had been in the field for over 4 months.  The captured sizes in the range of 150 microns (0.15 mm) down to <1.9 microns (0.0019 mm).  10% of the soil captured in the  was less than 1.9 microns in size.  See Figure 13 above. 
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	 The fine clay soils that have been used in our ASTM testing of the  in the flume have a size range (after sieving) of from 2000 microns down to less than 1.3 microns.  Therefore, the  has the capability to capture at least a portion of the smallest particles associated with clay soils.  Per ASTM and AASHTO standards, 1 micron is the threshold size for colloids (i.e., colloid sizes are<= 1 micron).  A colloid does not readily settle out but will remain in suspension due to its small size and repulsive negat
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	Figure
	Figure 13a – Gradation of Soil Used in Testing 
	Figure
	Figure 13b – Soil Gradation Analysis  
	Refer to Figure 13a for the gradation of the soil used during the ASTM D5141 flume testing.  Soil gradations for material captured via settling behind the  were also analyzed.  Refer to Figure 13b for a soil gradation analysis taken during ASTM testing of material captured behind the At least 40 percent of the soil sample caught behind the is equal to or less than 1 micron. 
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	4.a.  Compost Analysis Report 
	Figure
	4.b. Certificate of Analysis – Rubber 
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	Figure
	4.c. Synthetic Precipitation Leach Procedure of Rubber–pH 4.2 
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	4.d. Synthetic Precipitation Leach Procedure of Rubber–pH 7.0 
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