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CHAPTER 1: INTRODUCTION
1

1.1 BACKGROUND

1.2 DEFINITION AND PURPOSE OF INLET PROTECTION PRACTICES



1.3 RESEARCH OBJECTIVES
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Results and Discussion
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CHAPTER 2: LITERATURE REVIEW
2

2.1 BACKGROUND



2.2 GOVERNING REGULATIONS

(USEPA 2012)

(NJDEP 2004).

(ADEM 2013). 



2.3 BEST MANAGEMENT PRACTICES

“Rainfall Frequency Atlas of the U.S.” (ADEM 2011)

2.4 INLET PROTECTION PRACTICES

2.5 CURRENT ALDOT INLET PROTECTION PRACTICES



Figure 2.1 Standard ALDOT Installation Inlet Protection Practices (ALDOT 2012). 
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Table 2.1 Inlet Installation Stages and Applicable Protection Practices (ALDOT 2012)
Stage Construction Condition Protection Practices

2.5.1 Coarse Aggregate Inlet Protection

Figure 2.2 Examples of Aggregate Inlet Protection Detail (ALDOT 2012).
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2.5.2 FABRIC / SILT FENCE BARRIER

Figure 2.3 Typical Silt Fence Inlet Protection Installation and Failure Mode.

Figure 2.4 Maryland Silt Fence Inlet Protection Barrier (MDE  2011). 
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2.5.3 SANDBAG BARRIER INLET PROTECTION

Figure 2.5 Sandbag Inlet Protection.

2.5.4 WATTLE BARRIER INLET PROTECTION



Figure 2.6 Wattle Inlet Protection Applications.

A wattle shall be a tubular shaped product specifically manufactured for erosion and 
sediment control.  It shall be made from interwoven biodegradable plant material such as straw, 
coir, or wood shavings in biodegradable or photodegradable netting that is of sufficient strength to 
resist damage during handling, installation and use.

The circumference of a wattle will be measured after installation.  The circumference 
measured anywhere along the length of the wattle shall be within 10% of the circumference of a 
circular cross section calculated from the required diameter of the wattle (ALDOT 2012). 

2.5.5 Manufactured Inlet Protection Devices

15 ' I NS !DE DI A. 

WA TTLE~ 

20 " ~ ' 

DROP I NLET 

:~ 



Figure 2.7 ALDOT Manufactured Device Detail (ALDOT 2012).

2.6 ALABAMA SOIL AND WATER CONSERVATION COMMITTEE

Alabama 
Handbook for Erosion Control, Sediment Control and Stormwater Management on Construction 
Sites and Urban Areas

Field Guide of Erosion and Sediment Control on 
Construction Sites in Alabama

2.6.1 BLOCK AND GRAVEL INLET PROTECTION
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Figure 2.8 Typical Block and Gravel Installation. 

2.6.2 EXCAVATED DROP INLET PROTECTION

Figure 2.9 Typical Details of Excavated Drop Inlet Protection (NC-DENR 2013). 

2.7 OTHER INLET PROTECTION PRACTICES



2.7.1 HARDWARE CLOTH & GRAVEL INLET PROTECTION 

Figure 2.10 Hardware Cloth & Gravel Inlet Protection Detail (NC-DENR 2013). 

2.7.2 ROCK DOUGHNUT INLET PROTECTION
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Figure 2.11 Rock Doughnut Inlet Protection Detail (NC-DENR 2013). 

2.7.3 Gabion Inlet Protection

Figure 2.12 Gabion Inlet Protection (MDE 2011). 

2.7.4 Winged Median Inlet Protection
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Figure 2.13 Median Inlet Protection Detail (MDE 2011). 

2.7.5 SOD DROP INLET PROTECTION

Figure 2.14 Sod Drop Inlet Protection (MDEQ 2011). 
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2.8 OTHER MANUFACTURED INLET PROTECTION DEVICES

2.8.1 DANDY POP (DANDY PRODUCTS)

Figure 2.15 Dandy Pop Device (Dandy Products 2014).

2.8.2 EROSION EEL (FRIENDLY ENVIRONMENT)



Figure 2.16 Erosion Eel Installation (Friendly Environment 2014).

2.8.3 FLEXSTORM™ CATCH IT INLET FILTER (INLET & PIPE PROTECTION, INC.)

Figure 2.17 Grate Pyramid Applications (Inlet & Pipe Protection 2014).

2.8.4 GEOHAY (GEOHAY, INC.)
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(b) 

Figure 2.18 Geo Hay Installations (GeoHay 2014).

2.8.5 GRATE PYRAMID (ACF ENVIRONMENTAL, INC.)

Figure 2.19 Grate Pyramid Applications (ACF Environmental 2014).

Bull! In Ovuflow 

Ul\lt Anehof• 



2.8.6 SILTSACK® (ACF ENVIRONMENTAL, INC.)

Figure 2.20 Siltsack® Protection Device (ACF Environmental 2014).

2.8.7 SILT-SAVER (SILT-SAVER®, INC.)

Figure 2.21 Round Frame, High-Flow, Silt-Saver Installations.



2.8.8 ULTRA BASIN GUARD (ULTRATECH INTERNATIONAL, INC.)

Figure 2.22 Ultra-Basin Guard Installations(UltraTech International 2014).

2.9 INLET PROTECTION PRACTICES SUMMARY



Table 2.2 Summary of Presented IPPs
Practice Drainage Area Size /

Flow Velocity / Rate / Type Typ. Dimensions

Table 2.3 Summary of Presented Manufactured Devices
Device (Manufacturer) Flow Through Rate Typ. Dimensions



2.10 EXISTING TESTING PROCEDURES

2.10.1 ASTM D7351-07 STANDARD TEST METHOD

Standard Test Method for Determination of Sediment 
Retention Device (SRD) Effectiveness in Sheet Flow Applications



Figure 2.23 ASTM D7351 Testing (TRI/Envionmental 2011). 
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2.10.2 INLET PROTECTION TESTING

Figure 2.24 Curb and Drop IPP Testing Configurations (Wanielista et al. 2010).
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2.11 INLET PROTECTION FAILURE MODES



Figure 2.25 Inlet Protection Failure (FDEP 2008). 
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Figure 2.26 Common IPP Installation Deficiencies and Failure Modes.

2.12 SUMMARY



CHAPTER 3: RAINFALL ANALYSIS
3

3.1 INTRODUCTION

Table 3.1 Typical Erosion and Sediment Control Design Drainage Basin Sizing
ESC Practice Max. Design Drainage Basin



3.2 SOIL HYDROLOGY

CN
CNs

CNs
CN

Table 3.2 Hydrologic Soil Group Characteristics (USDA 1986)

HSG Soil Profile Texture Infiltration Rate Transmission 
Rate (in/hr)



CN

S Q

Figure 3.1 Storm Runoff Characteristics for the state of Alabama (Perez et al. 2016).
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CN
Developing Urban Areas with Newly Graded Areas 

(pervious only, no vegetation) CNs CNs

CN
CN

CN
CN

CN S

CN= 10
Q

Q = ( . ).

S

Table 3.3 Summary of Statewide Statistical Data
Statewide Type II Region Type III Region

P
min.
avg.
max.

std. dev.

CN

min.
avg.
max.

std. dev.

S
min.
avg.
max.

std. dev.

Q
min.
avg.
max.
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3.3 DESIGN DRAINAGE BASIN

Figure 3.2 I-85 Field Survey.
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Figure 3.3 Typical Drainage Basin used in Analysis.

3.4 RESULTS AND ANALYSIS
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Figure 3.4 Example Hydrograph Result (CNw: 96, Q: 6.0 in.).
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Figure 3.5 Classification Based on Q90 Flow Rate Tiers.
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CHAPTER 4: MEANS AND METHODS
4

4.1 INTRODUCTION

4.2 EXPERIMENT DESIGN & TESTING REGIME

Figure 4.1 Experimental Testing Regime.
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Table 4.1  Summary of Inlet Protection Tests

Inlet
Protection

Sediment 
Introduction Installation Test Type Replications No. of 

Tests

72

4.3 TESTING FACILITY



Figure 4.2 AU-ESCTF.

4.3.1 Test Channel



Figure 4.3 Typical Test Channel Configuration.

s --, 
----- 7.3 M EARTHEN SECTION -------<---- 6.1 MS EEL SECTION ------. 

✓----

I 
J 

I 
I 

I 

/ 
/ 

/ 

t -- -+----- . 
------t-----

R2 .Q M 

1 
\ 
\ 
\ 

\ 
\. 

'-, ...... __ 

---

B 

---

___ ,,, 

01.2 M FICP INLE 

', 
\. 

' \ \ 
\ r--------+-----+---------

1 
I 
I 
I 

FLOW 

r--------+-----+--------__. 
I 

I 
I 

I ,, 
/ 

R2.3 M 
EXCAVATED SUMP 

PLAN VI EW 
A 

ELEVATIO VI EW 
1e- -o iiiC.IL' 

A-A TYP. METAL SECTIO 

S.8 M 



4.3.2 Channel Preparation

Figure 4.4 Channel Preparation Equipment.

4.4 WATER INTRODUCTION



4.4.1 Flow Rate Determination Using a GIS Approach

Figure 4.5 IPP Hydrograph.

4.4.2 Flow Introduction Apparatus

4.0 
- - -- - 24-hr Hydrograph 

3.5 --Peak90.min. 

3.0 - - Avg. Flow (Peak 90.m in.) 

"' i 2.5 

~ 2.0 
0 
..: 1.S 

1.0 

0.5 

0.0 

_________________ , 
~-,-~----------------------------

4 6 8 10 12 14 16 18 20 
Time (hr} 



Figure 4.6  Components for Water Introduction System.



Figure 4.7 Flow Regulation System.

Figure 4.8 Interchangeable Weir Plate Design.

90-Degree V-Notch 
R1~· 

Rectangular I Rectangular II 

·q· 0 0 0 0 
0 

I 
0 0 0 ,o,!J;· 0 

0 0 

'¾ 
16' 

0 0 0 0 0 

s· 

0 0 
/©ii 

0 0 

- 9!· - 11 i· 



Table 4.2 Weir Plate Flow Rates

Weir Plate Flow Range (ft3/sec) Precision (ft3/sec)

4.4.3 Water Introduction System Calibration
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Figure 4.9 Calibration Curves for Rectangular Weirs.

4.5 SEDIMENT INTRODUCTION
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4.5.1 Sediment Introduction Rate Determination

4.5.2 MUSLE Method
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Figure 4.10 Sediment Introduction System.
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Figure 4.11 Auger Gear and Drive Design.
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4.5.4 Calibration

4.6 SOIL GEOTECHNICAL ANALYSIS

4.6.1 Soil Geotechnical Analysis for Earthen Section

Figure 4.12 Grain Size Distribution for Earthen Section Soil. 
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Table 4.3 Sieve Analysis of Earthen Section Soil

Sieve Apparent Opening
Size (mm)

Mass
Retained (g)

Percent
Retained (%)

Percent
Finer (%)

Table 4.4 Properties of Earthen Section Soil

Notes:



Figure 4.13 Proctor Curve for Earthen Section Soil. 

Table 4.5 Proctor Test Data for Earthen Section Soil

n Moisture Content (%) Bulk Density
(lbs/ft3)

Dry Density
(lbs/ft3)
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Figure 4.14 Grain Size Distribution for Sediment Introduction Soil. 

Table 4.6 Sieve Analysis of Sediment Introduction Soil
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Table 4.7 Properties of Earthen Section Soil

Notes:

4.7 DATA COLLECTION EFFORTS

4.7.1 Erosion and Deposition



Figure 4.15 Survey Data Protocol and Collection.

4.7.2 Ponding Depth and Discharge Flow
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4.7.3 Turbidity and TSS 

Figure 4.16 TSS and Turbidity Measuring Equipment.

4.8 SUMMARY



Table 4.8 IPP Test Method Summary

Study Focus Design
Storm

Drainage
Basin

Test
Flow

Sediment 
Load

Test
Duration
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5.1 INTRODUCTION

Table 5.1 Common Installation Materials
Item Properties Dimensions Unit Cost



Figure 5.1 Common Installation Materials.

5.2 TESTED INLET PROTECTION PRACTICES (IPPS)



5.3 AGGREGATE BARRIER INLET PROTECTION

5.3.1 ALDOT Standard Installation

5.3.2 Hardware Cloth and Gravel Modification

5.3.3 Concrete Block and Gravel Modification



5.3.4 Block, no Gravel

5.3.5 ENHANCED BLOCK AND GRAVEL MODIFICATION

5.3.6 Aggregate Barrier Inlet Protection Installation Enhancement Summary

Table 5.2 Aggregate Barrier Installation Enhancement Evaluations

Install Tested Configuration
Hydraulic Performance

Overtopping 
(mins)

Ponding
Height (ft)

Ponding
Length (ft)

Dewatering
(mins)



Figure 5.2 Aggregate Barrier IPPs Spec., Installations, and Conditions during the Test. 



5.3.7 Aggregate Barrier MFE-I Performance

Figure 5.3 Aggregate Barrier MFE-I Water Quality Results.

3,500 

3,000 

s 
2,500 

I- 2,000 z -~ :s :c 
1,500 

... 
1,000 :I 

I-

500 

0 
0 

16,000 

14,000 

12,000 

:=i' 
~ 10,000 

!. 8,000 
II) 
u'I 
I- 6,000 

4,000 

2,000 

0 

0 

5 10 15 20 

~ Upstream 

--0 - - Downstream 

' D ' •-•-D-D- - -0.. - --D--- - •-- ...... 
' ,• 

25 30 35 40 45 50 55 60 
Time (min) 

~ ~ Upstream 
I 
1 --o-- Downstream 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Q 

0
0000--- ---o-- --0----

5 10 15 20 25 30 35 40 45 50 55 60 
Time (min) 

65 

65 



5.4 SANDBAG BARRIERS

5.4.1 ALDOT Standard Installation

5.4.2 Square Configuration Modification

5.4.3 Gravel Filled Bags

5.4.4 Rotated Configuration Modification



5.4.5 Sandbag Barrier Inlet Protection Summary

Table 5.3 Sandbag Barrier Installation Enhancement Evaluations

Install Tested Configuration
Hydraulic Performance

Overtopping 
(mins)

Ponding
Height (ft)

Ponding
Length (ft)

Dewatering 
(mins)



Figure 5.4 Sandbag Barrier IPPs Specifications and Installations in Test Channel. 



5.4.6 Sandbag Barrier MFE-I Performance

Figure 5.5 Sandbag Barrier MFE-I Water Quality Results.
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5.5 SILT FENCE BARRIER

5.5.1 Typical Installation

5.5.2 Hexagon Configuration

5.5.3 Fence Post Installation Modification

5.5.4 2x4 Lumber Installation Modification



5.5.5 Reinforced T-post Installation Modification

5.5.6 Silt Fence Barrier Inlet Protection Summary

Table 5.4 Silt Fence Barrier Installation Enhancement Evaluations

Install Tested Configuration
Hydraulic Performance

Overtopping 
(mins)

Ponding
Height (ft)

Ponding
Length (ft)

Dewatering
(mins)



Figure 5.6 Silt Fence Barrier IPPs Installations in Test Channel & Conditions during the 
Tests.



5.5.7 Silt Fence Barrier MFE-I Performance

Figure 5.7 Silt Fence Barrier MFE-I Water Quality Results.
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5.6 WATTLE BARRIER

5.6.1 ALDOT Standard Installation

5.6.2 Stapled Installation Modification



5.6.3 Wattle Barrier Inlet Protection Summary

Table 5.5 Wattle Barrier Installation Enhancement Evaluations

Install Tested Configuration
Hydraulic Performance

Overtopping 
(mins)

Ponding
Height (ft)

Ponding
Length (ft)

Dewatering
(mins)



Figure 5.8 Wattle Barrier IPPs Specifications and Installations in Test Channel. 



5.6.4 Wattle Barrier MFE-I Performance

Figure 5.9 Wattle Barrier MFE-I Water Quality Results.
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5.7 OTHER INNOVATIVE PRACTICES

5.7.1 Gabion Flow System



Figure 5.10 Gabion Basket Flow Through System.
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Figure 5.11 Gabion Basket Flow Through System Water Quality Results.

5.7.2 Hay Bale Flow System
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Figure 5.12 Hay Bale Flow Through System.



Figure 5.13 Hay Bale Flow Through System Water Quality Results.

5.7.3 Innovative Inlet Protection Summary
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Table 5.6 Innovative IPP Evaluations

Install Tested Configuration
Hydraulic Performance

Overtopping 
(mins)

Ponding
Height (ft)

Ponding
Length (ft)

Dewatering
(mins)

5.8 MANUFACTURED INLET PROTECTION PRODUCTS

5.8.1 Silt-Saver (Silt-Saver®, Inc.) Round Frame, R-100A

5.8.2 Silt-Saver (Silt-Saver®, Inc.) Square Frame, S-200A



Figure 5.14 Silt-Saver Footprint on Typical Inlet Structure.

61 .5" 



Figure 5.15 Silt-Saver Product Testing.



Figure 5.16 Silt-Saver Water Quality Results.

5.8.3 Grate Pyramid (ACF Environmental, Inc.)
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Figure 5.17 Grate Pyramid Product Testing.



Figure 5.18 Grate Pyramid Water Quality Results.

5.8.4 Erosion Eel (Friendly Environment)
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Figure 5.19 Erosion Eel Product Testing.

5.8.5 Manufactured Inlet Protection Products Summary

Table 5.7 Manufactured IPP Evaluations

Install Tested Configuration
Hydraulic Performance Product

CostOvertop. 
(mins)

Ponding
Height (ft)

Ponding
Length (ft)

Dewater. 
(mins)

5.8.6 SUMMARY
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6.1 INTRODUCTION

6.1.1 RAINFALL ANALYSIS

6.1.2 LARGE-SCALE TESTING METHODOLOGY

6.1.3 INSTALLATION EVALUATIONS AND IMPROVEMENTS



6.1.4 INLET PROTECTION RECOMENDATIONS

Table 6.1 Characteristics and Costs of Developed MFE-I IPPs

Inlet Protection
Practice

Hydraulic Performance Sediment Retention Material 
CostsImpoundment 

Length (ft)
Dewatering Time 

(min)
Ponding

Height (ft) Replicates Longevity

6.1.5 TRAINING AND OUTREACH



Figure 6.1 IPP Training and Outreach.

“Best session ever attended. Research is very applicable to the real world; long-
time needed.”
“Overall a very good and very informative program with experienced persons 
providing lectures and demonstrations.”
“Best class I have attended.”
“Very good presentation, great location, well organized, great work by students!”



6.1.6 LIMITATIONS AND RECOMMENDED FURTHER RESEARCH



6.1.7 ACKNOWLEDGEMENTS



REFERENCES
ACF Environmental, Inc., (2014). "Inlet Protection: Grate Pyramid." 

<http://www.acfenvironmental.com/GratePyramid.html>. (March 17, 2014).
ACF Environmental, Inc., (2014). "Inlet Protection: Siltsack®." 

<http://www.acfenvironmental.com/SiltSack.html>. (March 7, 2014).
Alabama Department of Environmental Management (2011). "National Pollutant Discharge 

Elimination System Permit General Permit."Montgomery, AL.
Alabama Department of Environmental Management (2013). "Water Division - Water Quality 

Program: Division 335-6."Montgomery, AL.
Alabama Department of Transportation (2010). "ALDOT Sedimentation Basin 

Recommendations."Montgomery, AL.
Alabama Department of Transportation (2012). "Standard Best Management 

Practices."Montgomery, AL.
Alabama Department of Transportation (2012). "Standard Specifications for Highway 

Construction."Montgomery, AL.
Alabama Department of Transportation (2014). "Approved Materials List II-24: Temporary Erosion 

and Sediment Control Products."Montgomery, AL.
Alabama Soil and Water Conservation Committee (2004). "Field Guide for Erosion and Sediment 

Control on Construction Sites in Alabama."Montgomery, AL.
Alabama Soil and Water Conservation Committee (2009). "Alabama Handbook for Erosion Control, 

Sediment Control and Stormwater Management on Construction Sites and Urban 
Areas."Montgomery, AL.

Alabama Water Watch Association (2013). "Turbidity and Secchi Disk Principles." (July 16, 2013).
ASCE/EWRI Curve Number Hydrology Task Committee (2008). Curve Number Hydrology, 

Environmental and Water Resources Institute, Reston, VA.
ASTM Standard D698-12 (2012). "Standard Test Methods for Laboratory Compaction 

Characteristics of Soil Using Standard Effort." ASTM International, West Conshohocken, 
PA.

ASTM Standard D2937-10 (2010). "Standard Test Method for Density of Soil in Place by the Drive-
Cylinder Method." ASTM International, West Conshohocken, PA.

ASTM Standard D7351-07 (2007). "Standard Test Method for Determination of Sediment Retention 
Device Effectiveness in Sheet Flow Applications." ASTM International, West 
Conshohocken, PA.

ASTM Standard D7351-13 (2013). "Standard Test Method for Determination of Sediment Retention 
Device Effectivenss in Sheet Flow Applications." ASTM International, West 
Conshohocken, PA.

Barrett, M., and Malina, J., J. (2006). "Monitoring Data on Effectiveness of Sediment Control 
Techniques." Critical Transitions in Water and Environmental Resources Management, 1-
10.

California Stormwater Quality Association (2003). "California Stormwater BMP Handbook."Menlo 
Park, CA.

City of Auburn (2013). "Information Technology." GIS, <http://www.auburnalabama.org/maps/>.
(July 1, 2013).

Clark, S. E., and Pitt, R. (1999). "Stormwater Treatment at Critical Areas - Evaluation of Filtration 
Media." EPA/600/R-00/010, Birmingham, AL.

Dandy Products (2014). "Dandy Pop." 
<http://www.dandyproducts.com/Products/DandyPop.aspx>. (March 17, 2014).

Donald, W. N., Zech, W. C., Fang, X., and LaMondia, J. J. (2013). "Evaluation of Wheat Straw 
Wattles for Velocity Reduction in Ditch Check Installations." Transportation Research 
Record: Journal of the Transportation Research Board, 2358(-1), 69-78.

Florida Department of Environmental Protection (2008). "Florida Stormwater Erosion and 
Sedimentation Control Inspector's Manual." Nonpoint Source Management Section, 
Tallahassee, FL.

Friendly Environment (2014). "Erosion Eel." <http://www.erosioneel.com/specs.htm>. (March 17, 
2014).



GeoHay, Inc., (2014). "GeoHay The Clear Advantage." <http://www.geohay.com/products.html>.
(March 18, 2014).

Gleason, R. A., Euliss Jr., N. H., Hubbard, D. E., and Duffy, W. G. (2003). "Effects of Sediment 
Load on Emergence of Aquatic Invertebrates and Plants from Wetland Soil Egg and Seed 
Banks." Wetlands, 23(1), 26-34.

Goldman, S. J., Jackson, K., and Bursztynsky, T. A. (1986). Erosion and Sediment Control 
Handbook, McGraw-Hill, New York, NY.

Haan, C. T., Barfield, B. J., and Hayes, J. C. (1994). Design Hydrology and Sedimentology for 
Small Catchments, Academic Press, San Diego, CA.

Hershfield, D. M. (1961). "Technical Paper No. 40 : Rainfall Frequency Atlas of the United States 
for Durations from 30 Minutes to 24 Hours and Return Periods from 1 to 100 Years." USDA, 
ed.Washington, D.C., 1-65.

Huang, C., and Ehrlich, R. (2003). "Erosion Control and the Impact of Highway Construction on 
Wetland Water Quality: A Case Study." Watershed Management, 117-138.

Inlet & Pipe Protection, Inc., (2014). "FLeXstorm Catch-It." 
<http://inletfilters.com/products/flexstorm-catch-it>. (March 17, 2014).

Kindsvater, C. E., and Carter, R. W. (1959). "Discharge Characteristics of Rectangular Thin-Plate 
Weirs." Journal of the Hydraulics Division, 83(6), 1-36.

Kulin, G., and Compton, P. R. (1975). "A Guide to Methods and Standards for the Measurement of 
Water Flow, Special Publication 421." National Bureau of Standards.

Maryland Department of the Environment (2011). "Maryland Standards and Specifications for Soil 
Erosion and Sediment Control." Water Management Administration, Baltimore, MD.

Mather, P. (2014). "Hearing on Solving the Problem of Polluted Transportation Infrastructure 
Stormwater Runoff." Committee on Environment & Public Works, Subcommittee on Water 
and Wildlife Washington, DC.

McLaughlin, R. A., Rajbhandari, N., Hunt, W. F., Line, D. E., Sheffield, R. E., and White, N. M. 
(2001). "The Sediment and Erosion Control Research and Education Facility at North 
Carolina State University." Soil Erosion Research for the 21st Century, Proc. Int. Symp. 
Honolulu, HI.

Midwest Research Institute, Florida Community College Consortium for Pollution Prevention 
Education, Florida Department of Environmental Protection (FDEP), and United States 
Environmental Protection Agency (USEPA) (2003). "Stormwater Best Management 
Practice (BMP) Selection and Implementation."

Miller, D. A., and White, R. A. (2006). "Soil Information for Environmental Modeling and Ecosystem 
Management." <http://www.soilinfo.psu.edu/index.cgi?soil_data&conus>. (June 20, 2013).

Mitchell, G. F., Sargand, S. M., and Masada, T. "Erosion and Sediment Control Practices in 
Highway Construction." Proc., International Erosion Control Association Conference XXII.

New Jersey Department of Environmental Protection (2004). "New Jersey Stormwater Best
Management Practices Manual." Division of Watershed Management, Trenton, NJ.

North Carolina Department of Envrionment and Natural Resources (2013). "Erosion and Sediment 
Control Planning and Design Manual."Raleigh, NC.

North Carolina Sedimentation Control Commission (2013). "Erosion and Sediment Control 
Planning and Design Manual."Raleigh, NC.

Novotny, V. (2003). Water Quality: Diffuse Pollution and Watershed Management, J. Wiley, 
Hoboken, NJ.

Oregon Department of Environmental Quality (2005). "Erosion and Sediment Control 
Manual."Portland, OR.

Perez, M. A., Zech, W. C., Donald, W. N., and Fang, X. (2014). "Methodology for Evaluating Inlet 
Protection Practices (IPPs) Using Large-Scale Testing Techniques." Journal of Hydrologic 
Engineering (in press).

Perez, M. A., Zech, W. C., Donald, W. N., and Fang, X. (2016). "Design Methodology for the 
Selection of Temporary Erosion and Sediment Control Practices Based on Regional 
Hydrological Conditions " ASCE Journal of Hydrologic Engineering, 21(4).

Perez, M. A., Zech, W. C., Donald, W. N., and Fang, X. (2016). "Installation Enhancements to 
Common Inlet Protection Practices (IPPs) using Large-Scale Testing Techniques." 
Transportation Research Record: Journal of the Transportation Research Board.



Pitt, R., Clark, S. E., and Lake, D. W. (2007). Construction Site Erosion and Sediment Controls: 
Planning, Design and Performance, DEStech Publications, Lancaster, Pa.

Sushban Shrestha, Xing Fang, and Junqi Li, 2013, “Mapping the 95th Percentile Daily Rainfall in 
the Contiguous U.S.”, World Environmental and Water Resources Congress, Cincinnati, 
Ohio, May 20–22, 2013.

Silt-Saver (2014). "Product Detail: Frame & Filter Assembly." 
<http://www.siltsaver.com/products.php?productid=1>. (March 17, 2014).

South Carolina Department of Health and Environmental Control (2005). "Storm Water 
Management BMP Handbook." Bureau of Water, Columbia, SC.

TRI/Envionmental, Inc., (2008). "Large-Scale Sediment Retention Device Testing (ASTM D7351) 
of GeoHay Sediment Retention Devices."Anderson, SC.

TRI/Envionmental, Inc., (2009). "Large-Scale Sediment Retention Device Testing (ASTM D7351) 
of Flexstorm Inlet Filter."Anderson, SC.

TRI/Envionmental, Inc., (2010). "Large-Scale Sediment Retention Device Testing (ASTM D7351) 
of GeoHay, Fabric Rock Bags, and Burlap-wrapped Stone Sediment Retention 
Systems."Anderson, SC.

TRI/Envionmental, Inc., (2011). "Large-Scale Sediment Retention Device Testing (ASTM D7351 
Modified) of Grate Pyramid Inlet Protection System."Anderson, SC.

UltraTech International, Inc., (2014). "Ultra-Basin Guard®." 
<http://www.spillcontainment.com/basin-guard>. (March 17, 2014).

United States Department of Agriculture (1986). "Technical Release 55: Urban Hydrology for Small 
Watersheds." Natural Resources Conservation Service, Washington, DC.

United States Department of Agriculture (2004). "Alabama Supplements to the National 
Engineering Field Handbook."Washington, DC.

United States Department of Commerce (2007). "Economic Census." 
<http://www.census.gov/econ/census07/index.html>. (July 16, 2013).

United States Environmental Protection Agency (2000). "Stormwater Phase II Final Rule: 
Construction Site Runoff Control Minimum Control Measure."Washington, DC.

United States Environmental Protection Agency (2000). "Water Quality Conditions in the United 
States." O. o. Water, ed.Washington, DC.

United States Environmental Protection Agency (2009). "Development Guidelines for Final Effluent 
Guidelines and Standards for the Construction & Development Category." Office of Water, 
Washington, DC.

United States Environmental Protection Agency (2012). "National Pollutant Discharge Elimination 
System General Permit for Discharges from Construction Activities." Office of Water, 
Washington, DC.

Viessman, W., and Lewis, G. L. (2003). Introduction to Hydrology, Prentice Hall.
Virginia Department of Environmental Quality (1992). "Virginia Erosion and Sediment Control 

Handbook."Richmond, VA.
Wanielista, M., Chopra, M., Hardin, M., and Goolsby, M. (2010). "Inlet Protection and Their 

Effectiveness." University of Central Florida Stormwater Management Academy, Orlando, 
FL.

Wanielista, M., Chopra, M., Hardin, M., and Goolsby, M. (2010). "Inlet Protection Devices and Their 
Effectiveness." Florida Department of Transportation, University of Central Florida.

Williams, J. R. (1975). "Sediment-Yield Prediction with Universal Equation using Runoff Energy 
Factor." U.S. Dept. of Agriculture, Agricultural Research Service, Southern Region, New 
Orleans, LA, 244-252.

Wischmeier, W. H., and Smith, D. D. "A Universal Soil-Loss Equation to Guide Conservation Farm 
Planning." Proc., 7th International Congress of Soil Science, International Society of Soil 
Science.

Zech, W., Halverson, J., and Clement, T. (2008). "Intermediate-Scale Experiments to Evaluate Silt 
Fence Designs to Control Sediment Discharge from Highway Construction Sites." Journal 
of Hydrologic Engineering, 13(6), 497-504.

Zech, W., McDonald, J., and Clement, T. (2009). "Field Evaluation of Silt Fence Tieback Systems 
at a Highway Construction Site." Practice Periodical on Structural Design and Construction, 
14(3), 105-112.



APPENDIX A 
ALDOT SPECIAL AND STANDARD HIGHWAY DRAWINGS

FOR EROSION AND SEDIMENT CONTROLS (ESC-400)
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NOTE.SI 
t. F'OlMOATCON BACkFJLL SHOJLD 8£ PLACli:D IN $TAC£ 1 1161£.DU.Tt:Ll' AFTER PIP[ IHSTALLAT ION, JNLlii:T CONSTRUCTION 

SHOlllO CCMe:NCE AS SOON AS ,-OSSI8L[ ANO Bf CONTINJOUS THIIOU(;H CCM"lETJOH. 

2. CDHFJCUIIAT[DNS MA'I' BE AO.JUSTED WITH APPROVAL OF THE ENCIHEEFt FOFt TflAVELWAY 
S&HTY, WA~A FlO'lf, SOlL OR IHSTALlUION CMAlU::HGt.S. 

J, OUIIIHG ST.AC[ 1 , ~o ST&C[ 2, S lLT fe.NU loUi'I' 8E "[OUIP!EO LIP'SlOff Of lHE: IHI.ET 
[ XC&YAT[ON AS DIRECTED B'I' THE ENC JNEER . 

•• ( F S ILT FE~ (hC [S )NSTAL.l EO ~CUN() THE INl.ET EXC • V•TIO'I IT SHO.Jl.D BE PLACED l H • COSF) CI.FATJON 
TMAT WILL ALLOil [hl.U CO'IISTRVCT ION. 

S, FOFt CUFIB (NLET PRoTECTI OK SEE $HT J uF • A.I() SHT • QF • · 

6, FOP w.i.NUf•CTURED lhl.ET PROTECTI ON DEVI CES SEE A.LOOT U ST J{-2•. 

NOT[ I A M'!NUl"ACTUl'!e.O JNLET l"l'OT[CTI ON DEVI CE Off 
SANO 8ACS W/CRAVE.l ) N • CCOFtO.U.CE •ITH SHEET • IF 
4 MAY ei SUOSl lTUlEO FOR TMi PERIJill[.TiR SARA l iR 
DU" I NC STACE 4 CONSll'UCTION.STUE Sl"AC JNC f'OPI WATTLES 
SHOll.0 BE A MA.X]~.w OF 2 FEET , 

··Sf'E.CIFIC4TI OHS-
C'-"M:WT aue.u,, .. l:£PAl'ITY(Sl OF ,,u.~lATIOH 

1111 o-..- 1£"C'!Ooll, Cf'u:M Nf!IUD rU> \:V: I• nil' •LA- CPalffl,,E,,T <I' 

~~f~];:ui!:~1;iW:t-r~~ 
1!!:'!:;.~.£1:~1~ ·---•--oi,11.1 . ., ____ ,.,_,_ 
,._., ___ N.,. _ _ ,..,,,,,_ 

.. 'II: ........ -----ZZ!:,.___ 

(I) ALil.utA. DKPAJlTMBNT 
OJ' TRA.NSPORTAnox 

l..,,. C(U'l,l;Jw ao:..u;~AIIO 
"°"T"'""1tr, .... >Cl)>JOkl 

TYPI CAL l~~[Ic~~?~~TJ~ DETAILS 
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EXTE ND POLYETHYLENE oR 
FABR I C 3' BEY0,.0 TOE OF RIP~h,P 

SHOULDER 

r l 

TFIAVELWAY SHOULDER 

A 

-- -----b....,e4/Nlll 

2 " X 6"' BOARDS RA I SED 
2" ABOVE CROUNO 

* 

i 
"i 
~ 

FIL TEREO WATER 

SECT ION B-B 

SECTI ON A-A 

I .. t._ I 
~ 

SHOULDER 

PLA N - ON GRADE 
• CONSTRUCT WJNCS TO PRE VENT BYPASS 

1RAVELWAY 

Tl:U.VELWAY 

A 

r 

SHOULDER 

NOTES : 

REfE1ENCE 
PAOJECl' NO ~I~ 

1. THE ELEVATI CN OF THE TOP OF THE REQUIRED STONE BERM SHALL 
BE t. MINIMUM OF 1. 5• ABO\' E. THE ELE YATICN OF THE INLET '11'1JflklNG 
POWT ANO :, WI NIMIJM OF 6. BELOW THE ELEVt.TION OF THE OU TS IDE 
EOCE Of THE INS IDE SHOULDER. 

2. THI S COARSE A. CCR ECATE INLET PAOTECTJOH SHALL KOT BE UTCLIZEO 
DURING ST,1,GE. 1 AhO ST,& GE 2 INLET c o,·STRUCTION, SEE I SHEET 1 OF SI 
FOR INL ET PROTECTION TYP[CAL APPLI CATION S ANO DETAILS, 

:,. 2 " X fi" BOARDS MAY BE REPL ACED 'lf lTH lfIRE MESH 'lit / OPENINGS LE SS THA~ 1 " X 1• . 

SHOULDEFI 

~1 
SHCAJLOER TfU,VEL WAY 

~1 
PLAN - I N SAG 

Cl.JltRCNT Al.~.l,IA C(.P~J'\IEST OF lR.1.~T&T(OH 

TIOOll•l(fre ..-ru:.t1tt:iY.ld "P•~l'tlll v.il:11 T'HE •~ ~~T(I, 

[S~1.s1:t~a~:;1~t::;t~ 

.. n: _ .... ~ 

(i) ..U.il.utA. DltPA.&T.KltNT 
OP TRANSPORTATION 

IOOICCU-tcl.LC'lr..,. 
"°"fCOolPf , .11.. lf.Ur:>-JaO 

l NLET PROTECT! ON 
OET ti I LS FOR COARSE ACCRECA TE 

ON GRACE S A SACS 

ESC-400 (SHEET 2 OF 41 liIBtA 



~~~? 
,~ 

~,• 
~ ... ~ ,~ 

-------

PLAN VIE\I 

~,.,c..":-, 
',,,$;' 

, ... d; 
~,!-~-

,., ..... ~ ~ 

~~' 
... ,:-1·. 

----DROP I NLET PRO TECTI ON 
NOT[S : 

!. ~NCHOfllNC STAK[ 5 SH.ALL Bf. S IZED , S l"tCf:O, A.NO Bf. ~ .:. MH[l'II~ lH.6f 

N"DTl!: I 
S ILT F[N( [ OR SAN"O !.i.cs .,,n' ALSO ![ US,1.0 ~OA nus APPL I CArICN. 

HAY BALES NOT ACCEPT.LSLE 0URI NC THI S STACE.STA~E. SPACI NG FOR 
wnn..ES SHOULD BE A \I.AX. Of 1 l"[f.T . 

]N ACCCIPDANCE W(TH 

ISH[f.T 4 OI' 4 1 Oft AS 

Dl Rli:CHO 15Y TH[ li:.NG I N£[R. 

CURB I NLET PROTECTI ON !STAG E 2) 
S I NG LE OR DOUBLE WI NG I NLET 

[P"HCTIVHT SE.Clffl li:5 THE WATTLE. ST.LK[ 5,.,1,CJHC SHALL e[ ., V..6.X (MUM ~ rHIIEE. P"HT. 
2 . OVERLAP ENOS OF WATTLES PER MJ,NlFACTUREfl:S RECCM,IEND.LTIONS < l ' M)N.l ' l,lAX). 

3. SEE. -'LOOT LI ST CJ - 241 FOR .lPPROVEO •ATTLES. 
4. STAKE ~&C t NC fOl't lfA TTL [ S SHOJLO l!t A M.AX. 0, 2 ff.tr . SECTION A-A 

sn.u: 

.... TI.'!>'' • • z 
.. .. 2 

...... : ~ 

~ 

,./>/ 

feee«:E 
PAOJEJ::T NO 

S TAKE 

~,~ 

CH"-NHEL 

\~i, Ii 
SECTI ON 8 - 8 

··Sf'E.Clfl'4TI OHS-
C'-"M:WT ,ue.u,,,. l:£PAl'IJ'\l(Sl OF ,,u.~lATI ON 

1111 o-..- '£"00,ll, Cf'u:M Nf!IUD rU> \:V: I• nil' •LA- CPalffl,,E,,T <I' 

~~f~];:ui!:~1;iW:t-r~~ 
··---~ --,u- .-.- - ........... _ ----------- ... - , .. ., ... 
~~?-~.~ 

.. 'II: ........ ____,ZZ!:___ 

(I) ALil.utA. DKPAJlTMBNT 
OJ' TRA.NSPORTAnox 

1..,,. «uu,.,,, ..:,.u;~....., 
"°"TC•O••Pr . .... Xl)>JOkl 

INLET PROTECTI ON DETAILS 
OF WA TTLES 
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SAND BAGS 10 
OY[RL.AP ono CUR8 

!•••"'Lm 
SPILLUY 
U $ANO BAGS WJO[ MIN, I 
FLOW-LINE wusr BE LO.EA 
THAN THE lOP Of C~B 

•· ou.,wcN. , 

CURe AND CUT~R A A 

'"'"' l"LACf. '5 At,() 84CS SO THAT 
NO CAPS ~E EVIDENT. 

feee«:E 
PAOJEJ::T NO ~,~ 

TYPICAL <SAND BAG> PROTECTION FOR INLET IN SAG l 8AGS MI GH ANO STJ.GGI.R[Q . 
CID 8ACS M[NI 

• 
~ 

/rRAV(L•AT 

SINCl.£ IIJHGED 
•s• INLET ON CRAOE. 

SANO BAGS TO 
O'IG.RI.AP ONTO CURB 

~ 

l"LOW -

DROP JNLE T 
PLAN VJEW 

SECTION A-A 
SAND BAG BARRIER 

FLOW -

TYP ICAL <SANO BAG> PROT ECTION FOR INLET ON GRADE 

CURB ANO CUTlER"'- NOT[: TM£ F'LOW~lN[ l!IAG liUST B'- LOll£A THAH TM£ lOP 0f THE CURS. 

~ -~ 
D'VER!"LOII ,-,.ntS 

FLOW 

lr•••EL•AT= 
CURB ANO GUTTER SEDIMENT 

CONTA[NMENT SYSTEM 

CURS (tt..H PRO'fkCT(ON NOi;:S: 
,. CUt'8 JNL[T l"ftOn:CnON CAN AL.SO Bf. USED AT OTHt." e:OGf~P'-l"AVEWENT TT~ JNL[.TS SUCH AS TTl"E -"- INl.~TS 

AT M.:OU.N URAIEA LOC ATJONS. 

2 , S[li SMT l Of • F'OA I NLH PROT[CTIO!t •HERE I NLH COh'S1AUCT10'4 HAS NOT BEtlil COW::,L5.T[O. 

, . nus CU"8 JNLe:1 PflOTfCTtGN l<TttOO CAN Bf: USED DU"INI'; ANT SlAC[ DI' BAR. AlrlO ~AVEl,f!NT CONSTfflJCTION, 

• • S&C HEIO·tl ,IN'.) NU"6EII' Cl" !ACS SHOULD lit 8&'5[0 ON cu"e HUCHT AMO use Dr TUVELHT. 

S, SfOCIE.NT 5"01.1..0 IE CCNTflOLL!D PA IDII TO EHTER IHC CUTTER. CUTTER CHECKS AJIC> 
Ht.ET PROl[CTION ARE FCR SECONOAR'I' CONTROL. 

6, A£MOV£ 4CCI.MLAT£0 Sl:DlNCNT AF'Tl.:A £V£A'I' RAltFALL, SW££P SEOIWI.Hl FROM Ho\AD 
SURFACES AHO DISPOSE OF APPROPRIATELY "11AY FROM INLETS ,tJ,0/0R U.T[R BODIES . 

t. ff DENUDED 4AE4S EXI ST SEHIHO 1Ht INLET, A. SEO J\IENl 84PltJElt Stt0ULO SE INSt ALLE.0 
A.RO.IND n ·s PERJu£HR TO CCHTRa.. S £0Jli€Nl, SE£ SHT J a= "· 

a. P4YW{NT FM CIJR8 INLET PROTEClJ ON FOR 1t0Rk PEWJREO BE'l'l>-0 S lACE 1 
I Si.:£ SMT l or 4 I WILL ~ M,I,~ ,s 11.PPRCPRIATI.. F'OA 111.: '45 usr.o . 

· · Sf'E.CIFIC.\TI OHS-
C'-"M:WT ,ueu, ... IV'41'1 T'Y(Sl OF lft•~ 14TIOH 

1111 o-..- "£"00oll. Cf"u:M Nf!IUD rU> \:V: I• nil' •LA- CPolffl,,E,,T <I' 

~~f~];:ui!:~1;iW:t-r~~ 
LO.- __ _., t.1 . .-.,, .. 
..... , ...... ,_.,....,1r•­

O·llh.,.,t. 

.. 'II: ........ _____,ZZ!:___ 

(I) ALil.utA. DKPAJlTMBNT 
OP TRA.NSPORTAnox 

1..,,. «uu,.,,, ..:,.u;~....., 
"°"T"'""1tl , ..._ >Cl)>JOkl 

INLET PROTECTI ON 
DET AI LS OF SANO BAG 
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APPENDIX B 
MANUFACTURER’S SPECIFICATIONS FOR INSTALLATIONS 

USED DURING EXPERIMENTATION



GREEN HIGK-A.OW 
MAlER Al 

GRAY HIGl«/'FtaEHCY 
IIATERIAL 

POO(ETFI-LED wf 
ROCK FOR WE GHT. 
ROCK PRO\IIOEO BY 
PURCHASER. 

ISOMETRIC VIEW 
SHOWN WITH ROADWAY PROJECTS Fil TER HAT 

PLAN VIEW 
61.5' CIA. 
51.G'OIA. 

- 43.G'OlA. 

I I VII I ,. ,., n ~ :-- ~ 
I/ , 

1.5' '9'" 

~ I 
V 

2.G' Sl.O1 •MOTH 
@NARROWE/\0 - -

3S SI.OT WIDTH 
@WIDE END 

3.25• 

1 ~• SI.OT WIDTll 
r@HA~•VENO 

SI.OTWIOTll 
~OEBID I @V 

U25" r 
I I 

, s.s· 

1 
ELEVATION VIEW 

FlTEROPTtONS 
Fn.TER HAT ISAV,IJLA!ll.E IN THREE OPTIONS: 
1) All HIG!i-flO\V UA l'ERIAI. 
2)All HIGH•E;:FICIE!ICY MATERIAi. 
3)HIGH-FtOW l!AlERIAL ON TOP HAif Of HAT H~EF'FICIENCY 

IMTEIUAI. ON SOTTOM KAl.r (THIS FlllERCOVER IS RECOMMENDED 
FOR All ROMN/4Y PROJECTS.) 

1- IS lHE PURCHASERS RESPONSIBILITY TO P\IROtASE APPROl'RIA l E 
Fl TER HAT. PURQiASER SHAU. PROVIOE ROCK FOR FllTER POO<ET$. 

Fl TER HATlllSTAUA TIO\ 
FlTER HATSllOES DIRECTLY OVER ALTER FRA\!E. TO KEEP FILTER 
FAA\IE IN PLACE OVER STORIA STRUCTIJRE, ROCK POCKETS ARE 
SEWNOIREC1tY INTO FI.TER HAT IJ.A~AI... EVERY FILTER HAT 
COMES IN ONE PIECE FOR EASY INSTAUAllO'I. 

llAl!llENAACE 
ALL TEMPORARVEROSIO~, SEOl'\lENTATIOll & POLLUTION CONTROL 
PRACTICES SHOULD SE INSFEc-ec 0,IJLY. COHTRACTOR SHALL 
REMO\IE SEDI\IENT AHO DISPOSE Of It, A PR~ER MANIIER NS"ECl 
R-100ADAILY FORCU'IS ABRASIONS. ANDPilOPER INSTAUATION. 
REPlACE Off REPOSlilON AS NECESSARY. 

SPECIACA TIONS 
FlTER FABRIC SILT-SAVER HAT SHAU. BE 8"SEO ON DESIGN 
PROFESSIONAi.'$ SPECIFICATIONS. 

y 

211 
IS 

1.0' 
0.5' 
0.0' 

FRAME & Fil TER DISCHARGE ANALYSIS 
HEAC(Fr. EOJATION Ol'EXl~'G FRMIE FILTER A. T'EREO 

use.o AREA.(SFJ FLO'N(CFS) AAEA{SF) FlO\V(CFS) 

0.5 0 2.1 6 2 
' JJ 0 3.3 19 12 3 
t.5 0 7.JJ 41 18 5 
2.0 0 11.0 54 24 7 
2.5 0 9.2 70 30 9 
3..0 0 9.2 77 n 

CUE TO W.RROW Sl.OT A TRA~SHl<lo'l V~LL OCCIJR 6En'll:EN V/EIR 
AND O~FICE CO.\DITIONS. ORIF ~ A.OW V,ILL FRO\IIDE A ltOR; 
CONSERVATIVE ESTl\!Al E Of FlOH THEREFORE THE LESSER Of TllE 
ORIACE A.~OWEIR FLOINS\WLL BE USED FOR EACH STAGE 
CALCULATION. 

FILTER MATERIAi. AU.01'/S 129 gpm'SF OR 0.29cf,/Sf 
ORIFICE EOOATION (0) • °"16.A(7g,)'0.5 
P=FEElPElllltElER 
h • HEAD IN FEET 
Q: CAPACIN IN els 
A= FREE OPEH AREA OF FRAltE 
; • 32.2 FEl:"-l'ER-SECOh'lll~ 

ROUND FRAME & FILTER ASSEMBLY J..-!..-llo-!'all.LC!""-"-"-'="""""--....,..,_,,,_!.l...l..loL.l"'--""4 

Model # R-lOOA 

S11.T-SAVER. INC. 10).IW. PEPPER!lRIVE. CONYERS. GA 30094 PHONE:(770)388-7818 FAX:(770)3et-7oMO TOl.l FREE: l-&8-3U~ LT (7458) ••w .. a .... CMI 



GAAYHIGH-UFICIENCY 
MATERIIJ. 

POCKET F1UED -.t 
ROO< FOR WEIGKT. 
ROC"< PRO'IICEO SY 
PURCIIASER. 

ISOMETRIC VIEW 
SHOWN WITH ROADWAY PROJECTS FILTER HAT 

PLAN VIEW 
~•MIN. 

- --51.G' DII.. 
- mrDIA. - -

1 
~/,. "' n ~ ~ 

I I 

7S 19' 

I l~ 
2..0' SlOT WIDTH - -

-

3.5' SlOT WIDTH 
@WIDE ENO 

1 S' SI.OT WIDTII r @NAAACW ENO 

3.25" Sl.OTWINll 
V,11lEENO I @ 

8.E..S- , 1.ffl" 
I I 

ELEVATION VIEW 

ALTER OPTIONS 
F1LTER HAT IS AVAILA5.E I~ THREE O?TIOIIS: 
1)AU. HIGH-FLOW \JATERW. 
2) AU. HIGH-EFFICIENCY IIATERIAI. 
3) HIGH~O\'I MATERIAi. ON TOP l!A!.F OF HAT, HIGKcFFICIEJ>CY 

IAATERIAI. ~ BOnOIA HALF (TtilS FILTER CCVER IS RECCIIIIENDED 
F<lR AU. ROArJ,VAY PROJECTS.) 

IT IS THE PlJRCHAS£RS RESPONSIBLITY TO PURCHASE Afl'ROPRJATE 
FIL l'ER HAT. PURCHASER SHAU. PROVIOE ROCK FOR FILTER POCl<.ETS. 

FILTER HAT lr>ISTALlAllON 
ALTER HAT SllllES DIRECTLY OVER FILTERFRA\IE. TOl<EEP FILTER 
ffiAIIE IN PlACE OVER STORM STRUCTURE. ROa< PQCl(ETSAAE 
SEWN DIRECTLY l~TO FlllERHATMATERW.. EVERYFllER HAT 
CO\IES IHONE PIEa: FOR EASY I\.STAU.ATICN. 

1/AlllTENAt.CE 
ALL TEMPOAARYEROSIO'l,SEDI\IENTATIOll, &POLL\ITION CONTROI. 
PRACTICES gfOW) SE INSPECTEC DAILY. CONTAACTOR SHALL 
REMOVE SEDll<ENT A!!D DISl'OSE Of I~ A PROPER W,NHER. NSPECT 
S-a\l>. CAILY FO'l CUTS. ASRASIOt;S, MOPROFE.'! INSTALLATION. 
REPlACE OR REPOSIIIO~ AS NECESSARY. 

S."EQFICATIONS 
FLTER FASRIC SILT-6AVERHAT SH,\LL BE BASEOON DESIGN 
PROFESSIOIW. 'S SPECIFICATIONS. 

HEAD - 3.0' 
2.S 

iOOffi\-----'-~;;._-
FRAME & FILTER DISCHARGE ANALYSIS 

HEAC EOJATION CF'EXING FRAME FILTER fl.TE'!ED 
USED AREA(SF) FLC'N(CfS) AAEA(SF) flOW(CFS) 

0.5 0 2.1 8 2 
' J) 0 3.3 19 12 3 
15 0 71' '1 15 
2.IJ 0 8Jl 54 2, 7 
2.5 0 9.2 70 30 9 
3.1) 0 9.2 77 11 

CUE TO 1-l'RROI'/ SLOT, A TRA~SlTION V~LL OCCUR BETWEEN YIEIR 
ANl) ();ilflCE coi..omONS. ORIF ~ Fl.OW V,1ll FROVIDE A MORE 
CONSERVATIVE ESTl\lATE Of flOW THEREFORE THE LESSER OF lliC 
ORIFICE AflO WEIR FU)l/1$ \~IU SE USED FOR EACH STAGE 
CA!.CULAUOH. 

FILTER MATERIAI.AU.01'/S l29gam'SF OR0.29cfslSF 
ORIFICE EQUATION (0) =O=l.6,1(2g,)'O.S 
P=FEET PERI\IETER 
h = HEAD IN FEET 
O= CAPACITY Nels 
A= FREE OPEN AREA OF FRA\IE 
g = 32..2 FEc -l'ER-SECO~COND 

SQUARE FRAME & FILTER ASSEMBLYµ:.u..,=""-""'==.....nli.!::.!ii.!>...J."'-->ll:.lii.'41 

~ I LT · ~ A V E I~ 
Model # S-200A 

s:n:-r::'1:1:llD:r:IWZ:, ,!Tnft 

Sll.T--SAVER. INC. 1094 W.Pf?PER ORIVE. CONYERS, GA 30()94 PHONE:(m.)383-7818 FAX: (770) 383-7640 TOLL FREE: l~~LT (7'52) ••w•.affisaver.c0ffi 



Grate Pyramid - Type B 
Stormwater Filter 

~----~-- High Flow Filter 

__,.__.-- Built In Overflow 

.,. ___ __._ Optional Solar Light 

' Filter Support Frame 

~ Attachment Belt 

4 • Riser Pipe 

4 P\'ll;C•UP.I i.'51 1¥ a.-~,....,..,.....~ 



GENERAL NOTES 

1. EROSION Eas"' SHALL BE w.. ... u rACTUREO FROM A WOVEN G(OlEXTILE COVERl-.:C WITH INTERIOR FILTER MATERIALS. 

2. U NGTHS OF EROSION EELS"' SHALL BE EITHER A NOMINAL +/-10 FT. OR +/- 4.5 FT. NOVINAL DIAMETER SHAU. BE +/-9.5 INCl-£S OR 
+/- 20 INCHES. 

3. EROSION EEl.51" CAN BE Pl.ACED AT THE TOP, ON THE f .A.CE, OR AT THE TOE OF SLOPES 10 INTERCEPT RUNOFF, REDUCE FLOW VELOCrrY, 
R(LEASE THE RUNOF"F' AS SHEET f'LO'N ANO PROVIDE REMOVAL Of' SEDIMENT FROM 'THE RUNOFF. 

4. EROSION ms .. SHALL BE INSTM..LEO ALONG THE GROUND CONTOUR. AT THE TOE OF SLOPES. AT AN ANGLE TO Tl-£ CONTOUR TO DIRECT 
Fl.OW AS A OM:RSION BERM, AROUND INLET STRUCTURE'S. I~ A OITCH AS A CHECK DAM TO HELP REDUCE SUSPENDED SOLIDS lOAOINC ANO 
RETAIN SEOIIJENT. OR PS A GENERAL FILTER FOR ANY DISTURBED SOIL AR£A. 

5. NO TRENCHING IS REOU1RED FOQ INSTALLATION or EROSION [ELS"". 

6. PREPARE SEO FOR EEL INSTAUATION 8Y RE'-10\IING ANY LARGE DEBRIS INCUJOING ROCKS. SOIL CLODS. ANO WOODY VEGETATION. EROSION 
ELLS"' CA,.., ALSO BE PLACED OVER PAVED SURFACES INCLUDING CONCRErE ANO A.SPHAlf WITH NO SURFACE PREPARATION REQUIRED. 

7. RAKE BED AREA WITH A HAND RAKE OR BY DRAG HARROW. 

8. 00 NOl PLACE EEL OIRECTI.Y OVER RILL ANO GULLIES UN11L AREA HAS SEEN HANO-EXCAVAlEO ANO RAKED l O PROvlOE A LEVEL BEODINC 
SURFACE. ALL SURFACES SHALL BE UNIFORMLY COMPACTED FOR MAXIIIUM SEATING ~ EELS IN PLACE. 

g. FOR LOCATIONS WHERE EELS Y.1LL BE PLACEO IN CONCOIITRA.Tro FLOWS (SUCH AS CHECK OAMS. INLET PROTECTION) AND FOR PERIMETER 
CO..,TROLS AT PRIMARY DISCHARGE LOCATIONS, SEO lHE ms IN A JUTE IIESH CRADLE PER lHE DETAILEO ORA',',1NCS. 

10. If' MORE THAN ONE EROSION EEL"' IS Pl.ACID IN A ROW, THE EELS SHM...l. BE JOINED PER DETAIL El -81. 

11. FOR CHECK QAt,1 APPLICATIONS. EROSION EELS"' SH.ALL BE PL,t,CEO PERPENOtCULAA TO lHE FLOW Of lH[ WA1ER. EROSION EELS111 SHALL 
CONTINUE UP THE SIDES SLOPES A MINI MUM OF 3 f'EIT ABOVE THE C~GN FLOW DEPTH. 

12. EROSION m s111 SHALL REIi.A.iN I,.., PLACE UNTIL FULLY ESTABLISHED VEGaATION HAS COMPLETELY DEVELOPED OR UNTIL THE STORAGE 
CAPACfTY/FlJ"'CTIONAL LIFE Of TH[ EEL HAS OEEN EXHAUSTED (REQUIRING REPLACEMENT" WITH NEW ffiS). 

13. ANCHORING POSTS FOR CHECK DAM APPLICATIONS SHALL HAVE A MINIMUM WEICHT Of 1.2s L.8S/n STEEL T- POSTS cs 10 7 FT. LENGTHS) 
ROLLED FRO~ HIGH CARBO'! STEEL POSTS SHOULD BE HOT-DIP GALVANIZED OR COATEO Y.TTH A WEAn£R-RES1STAN1 PAIN'T FOR STEEL 
APPLICATION. POSTS SHOULD BE EOUIPPEO Y.1TH A METAL ANCHOR PLATE. INS'TALL PER DETAILS ON THIS SI-E:ET. 

SEWN SEAM 
EDGE 

~ 

( TO FORM BUTT JOINT, 
PRESS TIEO END OF EEL 
AGAINST SEWN EDGE OF 
ADJACENT EEL. 

CURB 

NOTE: 
PERIOOIC MAINTINENCE SHALL 
INCLUDE CLEANING GUTTER EEL 
SURFACE 'N1TH HIGH PRESSURE 
WASH OR BRUSHING SURFACE 
WITH BROOM. 

PROVIDE IAIN. 2' 
RUN- OUT AGAINST CURB 
ON BOTH SlOES. 
TIGHTLY COMPRESS 
GUTTER EEL AGAINST 
CURB. 

14. Pl.ACE T-POSTS BEHIND EELS. DO NOT ORI\/E POSTS THROUGH EROSION EELS"'. T-POSTS ARE TO SE EMBEDDED A 
M.INIIAUt.4 Of 2FT. 10 3 FT. l!ffl> GROUND. 

BlJJT JOINT DFJAH Fl Bl ISOMETRIC DETAIL E3 C: SIJIALL CURB INLET SEDIMENT TRAP GUTTER EE:l 

NOTE: 
PERIODIC MAINTINENCE SHALL 
INCLUDE CLEANING EEL SURFACE 
WITH HIGH PRESSURE WASH OR 
BRUSHING SURFACE WITH BROOM. 

PRIMARY 
FLOW PATli 

\ TIGHTl Y PRESSED 
JOINTS ORIENTED AS 
SHOWN RELATIVE TO 
PRIMARY Fl.OW PATH 
(TYP) 

EMBED EELS IN f'LOCMAT 
•cRAOLC PER E 1-G. 

PRIMARY 
FLOW PATH 

10 ft. EROSION EELS"' 
AROUND PERIMETER. 

QfTAlb P-B· AR[A INLQ PRQTECTIQ\I 
N.T.S. 

NOTE: 
MINIMIZE THE PLACEMENT OF 
JOINTS AT THE INVERT Of 
THE MAIN DRAINAGE PATH 
FROM THE WATERSHED. 
POSITION JOINTS UPSLOPE 
OF' THE MAIN INVERT AR(A 

! 

LAY EACH EEL AT JOINT LOCATION 
OVER FlOCMAT ·cRAOLE. (SEE 
·FLocMAr OETAIL El -C). BUTT 
ENDS Of' MAIN LINE OF EELS 
TOGETHER PER DETAIL EI - B1. 

UPSLOPE 

FLOW 

! 

/DOWNSLOPE__,/ 

OCTA.IL E1-E: Pl.AA VIEW -

! 
TIGHTLY COMPRESS EELS 
T0G£THER AT JOINT. 

9YFRIAP/JQINT DETAIi L'fAB DISCHARGE POINTS FROM WATfRSHfO 
N.T.S. 

N.T.S. 

EROSION EEL"' 

>------ 3' FLOCMAT ---~-, 

INSTAU. fLOCMAT AT MAJN 
DISCHARGE LOCATIONS 
FOR WATERSHED 

TUCK FLOCMAT AGAINST 

\

OTH SIDES or EEL70 
CREATE A "CRADLE" -

DFTAH F1-G SECTION - O0ctz:'AT 
N.T.S. 

FOLD FLOCMAT ON BOTH 
UPPER ANO LOWER EDGES. 



APPENDIX C
INSTALLATION SPECIFICATIONS AND PROCEDURES FOR 

DEVELOPED MFE-IS  



AGGREGATE BARRIER MFE-I:  ENHANCED BLOCK & GRAVEL
Installation Materials:  

Installation Procedures:

Step 1:

Step 2:

Step 3:

Step 4:

Note:  The orientation of the channel 
is consistent throughout the 
installation guide.

Step 5:

,_ _____________ 1~· 

·- ---------- 12· ----------~ 



Step 5.1:

Step 5.2:

Step 5.3:

.:•· -····••· ··n •-·o· .. · .. . ·_.·; · ....... ...... • ·•· ·. · :o· ·· ·-·•· ·.:•·-· · · .. •-. ·~- .. ··;; . .-> . · __ . {] 

D -•: •: ·o. 
iJ ·•· 
D t] 
[] • ~•---... .o·· ·· -..._ 
. ,. ' 

·.o• · ·_. :O . . . ·. ' ·· ·o: ·o-·_.· ··: ... _· ..... · . : .. ·•.· · ...... ···•·· .. ·._·_ . .. •-··_. o·o·.• .o • ~o·cJ:[] .••. __ _ :: 
:.· -.. io_·'.o'. · __ ·· • :·,• :o,··oo.:•····· D _ ... . 0 .0 .. ,. ..... .. . --- . ·•·; ·•· .. 
tJ t:i· 
U :D: 
0. -•· ·_ 

' . :•· · ~o 
:O' :o··-._ . ' . ·_.·:. •·-,,, • . . " ' -•···: .·,···.· . . O· 
·· .. - , o· _: .• ' o,_ ...... :-- ··. ut:j_i-- ~ -· .. :o··· oo: . OD~-_ .. . DD ... • . _ ... .. 



Step 6:

6.1:

6.2:



Step 7:

Step 8:

Step 9:

.vr _.. u 
:, ... ... , :.£ cA .. 
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SAND BAG BARRIER MFE-I:  ROTATED CONFIGURATION
Installation Materials:

Installation Procedures:

Step 1:

Step 2:

Step 3:

Note:  The orientation of the 
channel is consistent throughout 
the installation guide.

Step 4:

4.1:

4.2:

4.3:

12.5' 



Step 5:

5.1:

Step 6:

6.1:

FLOW 



SILT FENCE BARRIER MFE-I:  REINFORCED T-POST INSTALLATION
Installation Materials:

Installation Procedures:

Step 1:

Step 2:

Step 3:

Note:  The orientation of the 
channel is consistent throughout 
the installation guide.

Step 4:

4.1:

4.2:

4.3:

10'-6" 

• • e e • • • • • e • • 0 • • • 0 0 0 0 • 0 • 0 00 

10'-6" 

. . . 
. . . . . . . . . . . . . . . . . . . . . . . . .. 

7 '-6" 

T T T T 

30" 

·/'" 
I-

( 
-I 

7' - 6" 30" 

-+ I- -I 

0/ 30' 

r- T•POST 16" 

..t. ..1. ..L 



Step 5:

Step 6:

6.1:

6.2:

6.3:

6.4:

6.5:

0 

0 

0 

0 

0 

,-

.J.. 

INSTA_LL DEWAl'.fRING 
Pl.~ ~ HElfE 

.• ·:\ ·:);· 
" . . ' , .d/ 

0 

0 

8' 

0 

r. 

8' 

0 



Step 7:

Step 8:I-

I-

..L 

T 

MESH HERE JOIN WIRE 

-~\··•.i_.:,0\ 
✓ ·• · .. / . · 

I ; "·\ 

t( ).; 
/2,i .. './ 

.· .. · .• ... .. ,. . V 
. . . .__.-

--.:...________ 

..L. ..L 



Step 9:

Step 10:

Step 11:

11.1:

11.2:

11.3:

I 
I 

I-

I-

...L 

T-POST --_ 
WOVEN WIRE MESH 

) 

~ GROUND 

ST,tr.RT $11.T FENC E: HE!!ia. 

_J_ 

T 

F INISH SI LT FENCE HERE 

. .. 

--1 

...1... ...L 

FOLD EXCESS FF AND 
STAPLE EVERY 12" 

-+---.----.---t---



Step 12:

12.1:

12.2:

Step 13:

Step 14:

14.1:

14.2:

. . . . 0 0 0 0 . 0 0 . . . . . . . 0 . . 0 . . 0 • 

• • . . . . . . . . . . . . . . . . .. 
• • • 
• • • 
• • 
• 0 0 • . 0 0 . 
0 0 0 0 . • • . . 0 0 . 
• . . • . . • . 
• .. . 0 

• 0 • . • 
• • . • • 
• . . • 
• 0 0 0 

• 0 • • 
• 0 • 0 

• 0 0 • 
• 0 • • 
• 0 • • X 

• • • . • . . . . . . . . . . . . . . . . . . .. . 
• • • • 0 • 0 0 • 0 • • • • • • • • 0 • 0 0 0 0 0. 

FF UNDERLAY 



Dewatering Plank Design:

SStep 1:

Step 2:

Step 3:

Step 4:

Installation of Plank:

Step 1:

Step 2:

0 
0 

0 
0 

0 
0 
0 
0 
0 
0 

44" 0 
0 

0 

0 

0 

2 N.AILS 2X4 

30.S"' 

GROUND 



WATTLE BARRIER MFE-I:  TEE-PEE STAKED & STAPLED
Installation Materials:

Installation Procedures:

Step 1:

Step 2:

Step 3:

Note:  The orientation of the 
channel is consistent throughout 
the installation guide.

Step 4:

4.1:

4.2:

4.3:

12.5' 



Step 5:

5.1:

5.2:

Step 6:



GABION FLOW SYSTEM MFE-I
Installation Materials:

Installation Procedures:

Step 1:

Step 2:

Step 3:

Note:  The orientation of the 
channel is consistent throughout 
the installation guide.

Step 4:

4.1:

4.2:

4.3:

.. . . . . . . . .. •· ..... 

14" • 

..,. 

::w 
I- T 

I- t-

I- ..L 

T-• ..,_ 

IL ' 

-r 

T 

_._ 

... 

................. . 

.,.. -I 

56' 

1 -I 

5b" 

..L -I 

5b" 

... ... 



Step 5:

5.1:

5.2:

Step 6:

0 0 0 

0 • .. 

.. 
0 • · .... . 0 

., • 
0 0 0 

• 
• 
• 
• • 
• • 
• • 

• • • 
• 

• • 0 • • • • 
0 • 
• • 
• • 
• • • • • 
• • 
• • 
• • 
• • 
• • 
• • , . • • • • 

0 e O O O O O O O O e 



6.1:

6.2:

6.2:

6.3:

6.4:

6.5:

6.6:

Step 7:

TP - OST 

I 
I 

~ GROU D 

/ WOVEN WIRE MES H 

I 

I 

FOLD EXCESS FF AND 
STAPLE EVERY 12" 



7.1:

7.2:

Step 8:

8.1:

DEWA TERING PLANK 
GEOTEXTILE T - POST 

0 
0 

18" _l__ 
0 
0 
0 

EXIT 

I 
0 

a· 0 
WEIR 0 

0 
0 
0 

12' GROUND 

. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·• . 



Step 9:

Step 10:

10.1:

Step 11:

. . 
0 

0 

0 

0 " 0 

., O_ 

. . 



Step 12:

Step 13:

Step 14:

14.1:

14.2:

Step 15:

15.1:

15.2:

DEWATERING PLANK 

GEOTEXTILE \ 

24" 
ENTRAN CE WEIR a· I l....,._ ___ ___J 

22.5" 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

- T - POST 

GROUND 



HAY BALE FLOW SYSTEM MFE-I
Installation Materials:

Installation Procedures:

Step 1:

Step 2:

Step 3:

Note:  The orientation of the 
channel is consistent throughout 
the installation guide.

Step 4:

4.1:

4.2:

4.3:

12.5' 

IZ. 5,' , 

...... . ........ ... ............. . 
I- ... ... ... -! -I 

~6· ----I 29" 

... T ... 
-j -I I-

I- I- -t 

I- -I 
..L .J.. ..L 

t- ..L. ..L ..L -I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 



Step 5:

5.1:

5.2:

5.3:

5.4:

5.5:

5.6:

5.7:

............................... . 
-I 

-I 

I-

I- -I 

I- ..L. ..L. ..L. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
-T POST 

I 
I 

~ GROU 0 

/ WOVEN WIRE MES H 

I 

I 

I 

FOLD EXCESS FF AND 
STAPLE EVERY 12" 



Step 6:

6.1:

6.2:

Step 7:

7.1:

Step 8:

Step 9:

. 

DEWA TE RING PLANK 
GEOTEXTILE T-POST 

0 
0 

,a· I _i_ 
0 
0 
0 

EXIT 

I 

0 

a· 0 
WEIR 0 

0 
0 
0 

12 ' GROUND 

............................. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . 



Step 10:

11.1:

11.2:

Step 12:

12.1:

12.2:

DEWA TERI NG PLANK 
GEOTEXTILE 

18" -----j 

12· 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

r- T - POST 

GROUND 




