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Disclaimer 

The opinions, findings, and conclusions expressed in this publication are those of the 

authors and not necessarily those of the State of Florida Department of Transportation.  

Furthermore, the authors are not responsible for the actual effectiveness of these control 

options or drainage problems that might occur due to their improper use. This does not 

promote the specific use of any of these particular systems. 

  



Inlet Protection Devices and Their Effectiveness August 2010 
 

iii  

 

 
4. Title and Subtitle 

INLET PROTECTION DEVICES AND  

THEIR EFFECTIVENESS  

5. Report Date 

August, 2010 

6.  Performing Organization Code 

Stormwater Management 
Academy 

7. Author(s) 

Marty Wanielista, Manoj Chopra, Mike Hardin and Matt Goolsby 
8. Performing Organization Report No. 

 

9. Performing Organization Name and Address 

Stormwater Management Academy 
University of Central Florida 
Orlando, FL 32816 

10. Work Unit No. (TRAIS) 

 
11. Contract or Grant No. 

    BDK78 977-03 
12. Sponsoring Agency Name and Address 

Florida Department of Transportation 
605 Suwannee Street, MS 30 
Tallahassee, FL 32399 

13. Type of Report and Period Covered 

     Final Report  
     May 2008-Aug 2010 
14. Sponsoring Agency Code 

 
15. Supplementary Notes 

 

Thirteen (13) Inlet Protection Devices are evaluated for flooding and pollution removal potential.  Each 

inlet protection device (IPD) reflects a common product for control of sediment in the State of Florida.  

The IPD were installed and evaluated for both curb (Type 5) and drop (Type C) inlets.  At least three 

runoff events were conducted for each product type.  Water Quality measurements for turbidity, total 

solids, pH, alkalinity, and nutrients are done before and after passing through the IPD.  Removal 

effectiveness under the conditions during each runoff event is calculated.  The evaluations are 

performed using runoff from ½ inch rainfall events.  

 

Recommendations based on the field evaluations include: 

 All IPDs performed at a level that reduced the amount of sediment and nutrients entering the 

storm sewer or water body.  

 Each IPD evaluated has its own unique data set for pollution control. 

 All IPDs will perform the best with regular and proper maintenance.   A regularly scheduled 

inspection and/or cleaning of an IPD should be required.  The scheduled maintenance will 

increase the effectiveness and product life, while decreasing the risk of ponding on a roadway. 

 Turbidity, total solids, and nutrient reduction are estimated.  These estimates can eventually 

become part of a mass loading reduction program in a watershed.  The estimates presented in 

this work should be considered. 

 For both the curb and drop IPD, ease of installation and maintenance is a factor in achieving 

desired performance.  Thus, regular inspections should be part of a maintenance program. 

 For drop inlets, IPDs in series consisting of a product upstream of the inlet to attenuate flow rate 

and a product beneath the grate that can filter the water is a more efficient system.  The grate 

capture product will have to be maintained.  
17. Key Word 

Stormwater, Sediment, Sediment Control, Total 
Solids, Turbidity, Nutrients, Runoff, Erosion, 
Debris, Storm Sewer, Drop Inlet, Curb Inlet 

18. Distribution Statement 

No Restrictions 

19. Security Classification (of this report) 

Unclassified 
20. Security Classification (of this page) 

Unclassified 
21. No. of Pages 

123 
22. Price 



Inlet Protection Devices and Their Effectiveness August 2010 
 

iv 

 

 

ACKNOWLEDGEMENTS  

The authors appreciate the technical and financial assistance from the Florida 

Department of Transportation (FDOT).  Without their support, research such as this 

would not be possible.  In particular, Rick Renna, Josh Boan, and Larry Ritchie of FDOT 

provided valuable assistance in the development and conduct of the research activities.   

This work was completed under the guidance of the Stormwater Management 

Academy (SMA) at the University of Central Florida.  The staff and students of SMA 

provided continuous assistance in the collection and analyses of laboratory and field data.  

In particular, we would like to recognize the help of Erik Stuart, Nicole Runnebaum, 

Ikiensinma Gogo-Abite, Rylee Pivarnik, Alicia McDougal, Clayton Bender, Torii Leon, 

Jamie Capra, Asaph Mauck, and Brian Rivera. 

Eight manufactures of inlet protection devices provided product for evaluation.  

Their contribution is acknowledged as this work takes on real world application using an 

Inlet Protection Device (IPD) for sediment control.  Also, the authors appreciate a review 

of the draft final report conducted by John Goolsby, Eddie Snell, and Patricia Tierney 

who practice erosion and sediment control.  In addition, many professionals attending 

educational courses at the University of Central Florida have offered suggestions that 

have made this research more suitable for application. 



Inlet Protection Devices and Their Effectiveness August 2010 
 

v 

 

EXECUTIVE SUMMARY  

The purpose of this research project is to evaluate the use of various inlet 

protection devices (IPDs) during soil disturbing activities. The evaluating measurements 

include flooding potential and the reduction in sediment and other pollutants present in 

roadways and swales from entering the storm drainage system. Curb (Type 5) and ground 

level drop (Type C) inlets were used as typical for FDOT applications.  

Uncontrolled erosion and sediment from land development activities can result in 

costly damage to aquatic areas and to both private and public lands (Livingston et al. 1988). 

The transport of sediment during runoff events can lead to blocked stormwater conveyance 

systems, plugged culverts, filled navigable channels, impacted wetlands, impaired fish 

spawning, clogged gills of fish and invertebrates, and suppressed aquatic life. 

Inlet protection is considered to be one part of a Stormwater Pollution Prevention 

Plan (SWPPP) used to control sediment entering into a stormwater conveyance system 

and into water bodies. Inlet protection is often necessary around stormwater inlets and 

culverts that accept runoff from disturbed areas (State of Florida, 2007).  Sediment and 

nutrients generated and transported during construction activities must be controlled to 

meet effluent discharge standards. The effluent concentration leaving at the point of 

discharge must not exceed the turbidity value of 29 Nephelometric Turbidity Units 

(NTUs) above background levels in most Florida water bodies, and must not exceed 

existing background turbidity in the Keys or in impaired water bodies (Florida 

Department of Environmental Protection, 1995). Ponding is an issue that may occur with 

IPDs, as sediments accumulate during use of the device. Many IPDs are commercially 
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available and should be evaluated to determine pollutant removal effectiveness and the 

potential of localized flooding, or ponding. 

Various product types were evaluated in order to determine what types of 

measures and standards can reasonably be used to set minimum requirements for product 

removal efficiencies and flooding potential.  Seven curb inlet and six drop inlet protection 

devices were evaluated and the products listed randomly and generically as follows: 

Curb Inlets 

1. Product A is a plastic corrugated pipe wrapped in a geofiber fabric acting as a 

sock with two sand bags holding it in place. 

2. Product B consists of recycled synthetic fibers and other material designed 

with multiple 2 inch orifice (holes) for water bypass to minimize ponding. The 

product is held in place by its own weight. 

3. Product C is a woven, polypropylene material wrapped around PVC and 

Styrofoam, and consists of an overflow weir to minimize ponding. The 

product is held in place by wedges between the pavement and inlet top.  

4. Product W is made of wood chips held together by a mesh net, with no 

overflow prevention.  The product is held in place by its own weight. 

5. Product S contains a lightweight plastic material wrapped with a non-woven 

geotextile and sand bags attached to each end to hold it down. 

6. Product E contains tire chips wrapped in a woven geotextile and consists of an 

overflow weir to minimize ponding. It is held in place by its own weight. 

7. Product G is a woven geotextile with an internal rigid plastic frame. It is held 

in place by weights on the backside. 
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Drop Inlets 

1. Product DM is a non-woven geotextile that wraps round and secured to the 

grate. 

2. Product DH is a non-woven geotextile that is secured under the grate.  An 

overflow opening is included in the design. 

3. Product DW is a wood chip wattle that goes around the perimeter of the inlet. 

4. Product DB is a recycled synthetic fiber staked around the outside perimeter 

of the inlet. 

5. Product DE is a log of wood chunks wrapped in a woven geotextile. It 

encircles the drop inlet. 

6. Product DU is a non-woven geotextile that is placed over the grate. The 

product is secured by magnets located at each corner. 

Three experimental rain events were performed at the UCF Stormwater 

Management Research and Testing (SMART) laboratory on each product. The third rain 

event was considered a clog test, since heavy loading of sediment would have 

accumulated in front of the product over time. Water quality samples were analyzed and 

performance observations were recorded.  

The testing performed on the curb and drop inlets were full scale rainfall 

simulations. A watershed runoff sheet flow replication was created. The simulated rain 

device positioned approximately 300 gallons of water onto the watershed area over 3.5-

minute duration to simulate a 0.5 inch rain event, producing a peak discharge of about 

0.20 cubic feet per second (cfs). The average intensity of rainfall was 8.7 inches per hour 

to produce the peak discharge. 
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The experimental 30 by 30 feet watershed had a consistent amount and type of 

sediment placed on it prior to each test. A-3 fine-sand existing at the SMART laboratory 

was used during testing. The generated runoff for the curb inlet transported the sediment 

and other particles towards the inlet with pavement slopes of 1:1 and 60:1. The drop inlet 

had a gradual estimated 20:1 slope. Water samples were collected upstream and 

downstream of the inlet, to measure water quality parameters before and after the IPD. 

The change in water level in the inlet over time was measured to estimate the flow rate 

through the product. The watershed conditions for the drop inlet test were prepared 

similarly to the curb inlet test. 

 From the field evaluation, the following are general recommendations. 

Turbidity, sediment, and nutrients before and after an IPD can be 

measured accurately. 

 All the IPDs performed to reduce the amount of sediment and nutrients 

entering the storm sewer or water body, although to differing degrees.  

 Each IPD evaluated has its own unique set of removal rates under the 

loading and runoff evaluation conditions. 

 Turbidity, total solids, and nutrient reduction can be part of a mass loading 

reduction program in a watershed. 

 A regularly scheduled inspection and/or cleaning of an IPD is required in 

order to increase the effectiveness and product life, while also decreasing 

the risk of ponding on roadways. 

 For drop inlets, a treatment system consisting of a product upstream of the 

inlet to attenuate flow and a product beneath the grate that can filter the 

water is a more efficient pollutant removal system and lasts longer. The 

grate capture unit will have to be maintained more frequently than the 

upstream one. 
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 Caution should always be taken in the deployment of these systems so that 

upstream flooding does not cause unsafe high water conditions. 
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CHAPTER 1 INTRODUCTION   

1.1 PURPOSE 

The purpose of this work is to report on the effectiveness of an inlet protection 

device (IPD) to reduce sediment and other pollutants present in roadways and swales 

before runoff waters enter the storm drainage system. Curb (Type 5) and ground level 

drop (Type C) inlets were used as typical of FDOT applications.  

1.2 BACKGROUND  

1.2.1 Stormwater Pollution Prevention Plan (SWPPP) 

Uncontrolled erosion and sediment from land development activities can result in 

costly damage to aquatic areas and to both private and public lands (Livingston et al., 

1988).  The transport of large volumes of sediment during rain events leads to blocked 

stormwater conveyance systems, plugged culverts, filled navigable channels, impaired 

fish spawning, clogged gills of fish and invertebrates, and suppressed aquatic life. The 

sources of stormwater discharges regulated under the National Pollutant Discharge 

Elimination System (NPDES) Stormwater Program are construction activities, industrial 

activities, and municipal separate storm sewer systems (MS4). 

Stormwater runoff from construction activities can have a significant impact on 

surface water quality by contributing sediment and other pollutants to water bodies and 

wetlands. The NPDES Stormwater Program regulates construction activities that disturb 

one or more acres of land and discharge stormwater to surface waters of the State of 

Florida or into a municipal separate storm sewer system (MS4). The regulatory definition 

of a MS4 is ña conveyance or system of conveyances like roads with stormwater systems, 
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municipal streets, catch basins, curbs, gutters, ditches, constructed channels, or storm 

drainsò (State of Florida, 2007). 

A proper Stormwater Pollution Prevention Plan (SWPPP) must identify the 

location, relative timing, and specifications for all erosion control, sediment control, and 

stabilization measures that are required as part of the project construction. The plan must 

provide for compliance with the terms and schedule of implementing the proposed 

project, beginning with the initiation of construction activities. The plan may be 

submitted as a separate document, or may be contained as part of the plans and 

specifications of the construction documents. 

A key component of the SWPPP is an effective sediment and erosion control plan 

which is essential for controlling stormwater pollution during construction. Erosion and 

sediment control plans range from very simple for small, single-phase projects to complex 

for large, multiple-phase projects. When unforeseen circumstances such as extreme rainfall 

events or construction delays occur, existing erosion and sedimentation controls may no 

longer provide reasonable collection of solids and associated pollutants. Thus they may need 

to be replaced so as to provide protection of receiving waters. The SWPPP should be 

updated as needed to reflect the additional erosion and sediment control measures 

implemented on site (Florida Department of Environmental Protection, 2009). 

Inlet protection is considered to be one part of a SWPPP used to control the 

releasing of sediment into a stormwater system or a water body. Inlet protection should 

be considered around stormwater intakes and culverts that accept runoff from disturbed 

areas (State of Iowa, 2008; State of Florida, 2007). Sediment and nutrients generated and 
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transported during construction activities are required to be controlled to meet effluent 

discharge standards.  The effluent concentration leaving a discharge point must not 

exceed 29 Nephelometric Turbidity Units (NTU) above background levels and must not 

exceed background levels in the Florida Keys or in impaired water bodies (Florida 

Department of Environmental Protection, 1995). Various types of IPDs are on the market 

and were tested to determine effectiveness in sediment and nutrient removal along with 

the IPD clogging potential. 

Storm sewers which are placed in service before the contributing drainage area is 

stabilized can convey large amounts of sediment to natural drainage ways, storm sewers, 

and surface water bodies. In case of extreme sediment loading, a storm sewer may clog or 

lose a major portion of its capacity. To avoid these problems, it is necessary to prevent 

sediment from entering the system at the inlets. There are several types of inlet filters and 

traps which have different applications depending upon site conditions and type of inlet. 

1.2.2 The National Pollutant Discharge Elimination System (NPDES) 

The following provides information from NPDES used to guide the conduct of the 

research relative to regulations currently being used. 

Title 40--Protection of Environment  

CHAPTER I--ENVIRONMENTAL PROTECTION AGENCY  

PART 122--EPA ADMINISTERED PERMIT PROGRAMS:  

 THE NATIONAL POLLUTANT DISCHARGE ELIMINATION 

SYSTEM  

 

122.26 Storm water discharges (applicable to State NPDES programs, see 

123.25). 

E) Characterization plan. Information and a proposed program to meet the 

requirements of paragraph (d)(2)(iii) of this section. Such description shall 
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include: the location of outfalls or field screening points appropriate for 

representative data collection under paragraph (d)(2)(iii)(A)  of this section, 

a description of why the outfall or field screening point is representative, the 

seasons during which sampling is intended, a description of the sampling 

equipment. The proposed location of outfalls or field screening points for 

such sampling should reflect water quality concerns (see paragraph 

(d)(1)(iv)(C) of this section) to the extent practicable. 

(v) Management programs. (A) A description of the existing management 

programs to control pollutants from the municipal separate storm sewer 

system. The description shall provide information on existing structural and 

source controls, including operation and maintenance measures for 

structural controls that are currently being implemented. Such controls may 

include, but are not limited to: Procedures to control pollution resulting 

from construction activities; floodplain management controls; wetland 

protection measures; best management practices for new subdivisions; and 

emergency spill response programs. The description may address controls 

established under State rules and regulations. 

Characterization data. When ñquantitative dataôô for a pollutant are 

required under paragraph (d)(a)(iii)(A)(3) of this paragraph, the applicant 

must collect a sample of effluent in accordance with 40 CFR 122.21(g)(7) 

and analyze it for the pollutant in accordance with analytical methods 

approved under 40 CFR part 136. When no analytical method is approved 

the applicant may use any suitable method but must provide a description of 

the method. The applicant must provide information characterizing the 

quality and quantity of discharges covered in the permit application, 

including: 

(A) Quantitative data from representative outfalls designated by the 

Director (based on information received in part 1 of the application, the 

Director shall designate between five and ten outfalls or field screening 

points as representative of the commercial, residential and industrial land 

use activities of the drainage area contributing to the system or, where there 
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are less than five outfalls covered in the application, the Director shall 

designate all outfalls) developed as follows: 

 (1) For each outfall or field screening point designated under this 

subparagraph, samples shall be collected of storm water discharges from 

three storm events occurring at least one month apart in accordance with the 

requirements at § 122.21(g)(7) (the Director may allow exemptions to 

sampling three storm events when climatic conditions create good cause for 

such exemptions); 

(2) A narrative description shall be provided of the date and duration of the 

storm event(s) sampled, rainfall estimates of the storm event which 

generated the sampled discharge and the duration between the storm event 

sampled and the end of the previous measurable (greater than 0.1 inch 

rainfall) storm event. 

 

These regulations help guide this research, as the research team sampled at least 

three storm events to collect data on the effectiveness of each IPD. The dates and storm 

duration with rainfall volumes used for evaluation were noted.  All runoff events were 

from rainfall greater than 0.1 inch of rainfall. In addition, the location of the inlets and 

IPDs were noted. 

The trade names of the IPDs were deliberately not mentioned so as to minimize 

comparison of materials. There have not been significant uniform standards for IPD 

evaluation; therefore, it was more important to develop techniques for measurement and 

to offer methods for evaluation and testing.  The results of the evaluations show that the 

IPD products have their unique levels of solids capture, pollutant removal, flow rate, 
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installation procedures, and maintenance requirements. The user will have to determine 

which IPD is appropriate for a particular inlet protection location. 

1.2.3 Inlet Protection Practices 

The absence of an IPD leads to the plugging and clogging of inlets and inlet 

throats. Figure 1 shows an impaired curb inlet. Inlet protection devices protect inlets from 

large debris and small sediment particles alike. 

 

(M. Goolsby, 2009) 

Figure 1: Lack of inlet protection 

 

The curb inlet in Figure 2 has a serious risk of discharging polluted runoff.  Any 

contribution from the portable toilet could contain high amounts of nutrients and other 

biological pollutants. The overfilled dumpster on site also contains sediments and other 

pollutants that could plug the inlet or impact the ecosystem when entering the stormwater 

conveyance system. 
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(M. Goolsby, 2009) 

Figure 2: Absence of inlet protection on residential construction 

 

The image in Figure 3 demonstrates incorrect drop inlet protection.  If one looks 

closely through the grate, there is a collapsed non-woven geotextile. The system is not 

secured to the inlet; therefore it quickly failed with an open area and does not provide any 

sediment control protection for the inlet. 

 

(M. Goolsby, 2010) 

Figure 3: Improper  drop inlet protection 
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Figure 4 shows an improper use of a curb IPD. The turbid runoff flows directly 

into the inlet because the device was not installed correctly to reduce the amount of 

sediment reaching the storm sewer. 

 

(M. Goolsby, 2010) 

Figure 4: Improper curb inlet protection practice 

 

Heavy sediment loading that has no erosion or sediment control around it, as 

shown in Figure 5, can result in large volumes of sediment particles reaching the inlet. 

IPDs are not designed to retain or contain such large amounts of sediment. Therefore, it is 

essential to prevent this erosion and sediment transport from occurring prior to reaching 

the IPD.  
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(M. Goolsby, 2010) 

Figure 5: Improper  aggregate storage  

 

The implementation of an IPD alone cannot effectively handle the amount of 

sediment being transported in Figure 6. A Proper erosion and sediment control plan in a 

SWPPP can significantly limit the amount of sediment and pollution reaching the inlet. 

 

 

(M. Goolsby, 2010) 

Figure 6: No source control  adjacent to inlet  
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1.3 WATER QUALITY IMPACTS  

1.3.1 Sediment Loading Impact to Water Bodies  

Once suspended in water, soil particles may become a major water pollutant. 

When increases in total solids occur in water, plant and animal life changes may occur 

and sometimes elimination of a species occurs in the area affected by total solids. 

Necessary life functions such as photosynthesis, respiration, growth, and reproduction are 

impacted by the presence of suspended particles. Since construction projects can be one 

source of soil particles that contribute sediment to Floridaôs streams, lakes, canals, and 

shorelines, it is important to understand how to control sediment both during and 

following land disturbance activities. As construction activities disturb land, erosion 

occurs during rainfall or wind events. For example, ñConstruction areas can produce 10 

to 20 times more soil particles lost than from lands where vegetation exists. Reservoirs, 

harbors, and canals can clog with silt. Loss of recreational areas and wildlife habitat 

reduces the beneficial water uses for humans and can harm plants and animalsò (State of 

Florida Erosion & Sediment Control, 2007).  

1.3.2 Nutrients, Pesticides, and Heavy Metals  

Sediment loading from construction areas may also increase the amount of 

nutrients in water. Nutrients, more specifically phosphorus and nitrates, can often come 

from fertilizers used at construction sites to aid in the establishment of vegetation. When 

runoff waters carry sediment downstream into water, plants that live in water use the 

nutrients to increase the biomass, which robs the water of oxygen and can kill aquatic 

organisms, including fish. In addition to nutrients, herbicides and pesticides may also 

exist in construction site soils or upstream drainage basins. When runoff events occur, 
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these harmful chemicals are also carried with the sediments. Additionally, improper 

application of pesticides can also result in the direct contamination of water. It is 

estimated that over half of the trace metals carried in runoff waters are attached to 

sediments (Caltrans, 1996). Sources of these metals found at construction sites include 

galvanized metal, paint, and wood preservatives. Nearly all metals can be toxic to plants, 

animals, and fish in certain concentrations. In addition, metals can accumulate in the 

tissues of plants, animals, and fish and have the potential to contaminate drinking water.  

1.3.3 Hydrocarbons and Other Wastes Found in Runoff Waters  

Other pollutants found in runoff from construction sites include hydrocarbon 

compounds caused by leaks from heavy equipment, hydraulic line failures, hydrocarbon 

spills during refueling, inappropriate disposal of drained fluids, and so forth. When runoff 

occurs, these hydrocarbons can wash into the water, harming plant and animal life. Other 

wastes from construction sites that can lead to unsightly and polluted water include: wash 

water from concrete mixers; paints and painting equipment; wastes from cleaning of 

vehicles and equipment; wastes from trees and shrubs removed during land clearing; 

wood and paper from building product packaging; food containers, such as paper, 

aluminum, and metal cans; and sanitary wastes. All of these can each add to the sediment 

in runoff waters (State of Florida Erosion & Sediment Control, 2007).  

1.4 IPD PROCESS OF EVALUATION 

In a SWPPP, the primary role of the IPD is to prevent large objects and sediment 

from entering and impairing the stormwater systems.  Every IPD in the market is 

designed to effectively remove large objects; therefore, other performance parameters 
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must be used to evaluate and separate effective products from ineffective or less effective 

products. 

An ideal IPD requires documentation of its practicality and effectiveness. 

Practicality may be defined as the productôs convenience in all areas of application. A 

user needs a product that has a simple and relatively easy installation. Along with the 

ease of installation, preference goes to an IPD that is relatively light in weight pre and 

post use since it is more economical for companies to use less manpower to install the 

products. A reduction in time and labor put into installation equals more capital saved by 

the company. Ideally, proper maintenance for the product should be at a minimum and 

the product longevity should out-last the project construction duration or until the product 

is no longer needed (e.g. vegetation is established).  

An essential product evaluation criterion is safety. The product should be easily visible to 

bikers, pedestrians, and cars. Also, the product should be somehow secured to the site to 

prevent dislodging which could cause potential hazards on roadways or sidewalks, or 

clog the stormwater system. An emergency bypass is an effective measure applied to 

products that will prevent the possibility of ponding which can also be a major road 

hazard. The summation of simple installation and maintenance, light in weight, and 

public safety meet the requirements for the practicality of an effective IPD. The 

utilization of recycled material as part of an IPD is inherently desirable from an 

environmental stewardship perspective, but only if the product also does what it is 

installed to do.  



Inlet Protection Devices and Their Effectiveness August 2010 
 

13 

 

In summary, an effective IPD should pass water while also capturing total solids 

and associated pollutants. High water flow through the device requires large opening size 

in the product; however, capturing fine sediment requires small opening size. Since 

particle retention is inversely proportional to water flow, the more fine particles captured, 

the lower the flow through the device. Ideal effectiveness occurs where the maximum 

amount of particles is retained while the water flow is just high enough to prevent 

hazards such as ponding. 

1.4.1 Method for Measuring Product Effectiveness 

To quantify the effectiveness of the product, runoff experiments were performed 

to simulate the real field application of the inlet protection products. Water from a cistern 

was pumped through a network of 2-inch PVC piping onto the test asphalt pavement field 

to simulate sheet flow with turbidity values in excess of 500 NTU. The volume of water 

was 0.5 inch or 8.57 inches per hour across the watershed producing a maximum flow 

rate into the inlet of 0.18 cfs. This volume is sufficient on most impervious areas to cause 

runoff. The runoff that passes through the curb or drop inlets is channeled to the back of 

the inlet and discharged into a 500 gallon tub. Samples were collected upstream and 

downstream of an IPD and then tested in the chemistry laboratory. Volume 

measurements were also taken as a direct measure of runoff rate and to assess the 

potential of flood protection. Flow capacities of the products were also measured. 

Laboratory tests were conducted on the water samples collected from the 

experimental runoff conditions. Water quality analyses are necessary to investigate how 

the product actually alters the quality of the water. Turbidity is a measure of water clarity, 

or a measure of how the material suspended in water decreases the passage of light 
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through the water in terms of Nephelometric Turbidity Units (NTUôs). High turbidity 

reduces dissolved oxygen (DO) in water by reducing the amount of light penetrating the 

water, which inhibits photosynthesis and the production of dissolved oxygen 

(Environmental Protection Agency, 2006). The pH and alkalinity of the water were also 

measured as a reference statistic, even though significant change was not expected when 

using any IPD. Tests for nitrogen and phosphorus were performed to measure the 

removal of nutrients. Phosphorus is the common limiting nutrient for growth organisms 

in freshwater systems. When excess nitrogen and phosphorous are present in water, 

eutrophication can occur, which may devastate an ecosystem through severe reductions in 

water quality, fish, and other animal populations. The total nitrogen and total phosphorus 

tests were used to represent or approximate the percent removal for nutrients. As a whole, 

the water quality test analyses were used to measure the concentration changes from 

upstream to downstream by each IPD.  

1.4.2 Clogging and Flow Rates 

The clogging of an IPD occurs when an excessive amount of sediment collects 

inside and in front of the device while in use.  The method to evaluate the clogging 

potential of the products was conducted during field testing. At each minute interval, the 

water level of the runoff on the product and the distance from the product that the 

ponding occurs is measured and recorded.  The degree of ponding that occurs in front of 

the device represents the severity of clogging. 

The clogging potential was tested to ensure the material can perform its task even 

after heavy loading of sediment.  A sieve analysis was conducted to evaluate removal 

efficiencies for the product in relation to the particle size. Additionally, a soil sample was 
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collected from the sediment that was deposited in front of the product, labeled as 

upstream sample. A downstream soil sample was also collected from the soil that settled 

in the inlet storage tank after it passes through the product, labeled as downstream 

sample. The difference in grain sizes that appear before and after passing the IPD will 

help for the determination of the removal efficiency of an IPD. 

1.5 PRODUCTS TO BE EVALUATED  

The field simulations were performed on each IPD to establish a uniform set of 

standards in an effort to evaluate product effectiveness for pollution control and flooding 

potential. The grate was wrapped with a thick black non-woven geotextile during all 

evaluations to remove any influence the grate may have on the performance of each IPD. 

1.5.1 Curb Inlet Products 

Product A is a plastic corrugated pipe wrapped in a thin black 6 ounce geofiber 

fabric acting as a sock with two sand bags holding it in place (Figure 7). 

 

Figure 7: Product A 
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 Product B is a rolled up recycled synthetic fibers and recycled material (Figure 

8).  This product is designed with 2 inch orifices, one foot on center as overflow 

measures to help minimize ponding.  The product is held down by its self-weight. 

 

Figure 8: Product B 

 

Product C is a modular device made up of woven, polypropylene material 

wrapped around PVC and Styrofoam (Figure 9).  This product consists of an overflow 

weir for the prevention of ponding.  The product is held in place by Styrofoam wedges. 

 

Figure 9: Product C 
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Product W is made of wood chips held together by a mesh net, as seen in Figure 

10.  There is no overflow prevention.  The product is held down by its self-weight. 

 

Figure 10: Product W 

 

Product S is a product that contains a lightweight plastic internal frame wrapped 

with a non-woven geotextile (Figure 11).  This product is box shaped, with sand bags 

attached to each end to hold it down. 

 

 

Figure 11: Product S 
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Product E is tire chips wrapped in a woven geotextile (Figure 12).  The design 

consists of an overflow weir for safety.  It is held down by its self-weight. 

 

Figure 12: Product E 

 

Product G is a woven geotextile with a rigid plastic frame internally, shown in 

Figure 13.  It is held together by weights on the backside. 

 

Figure 13: Product G 
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1.5.2 Drop Inlet Products 

Product DM is a non-woven geotextile that wraps around and is secured to the 

grate, as shown in Figure 14. 

 

Figure 14: Product DM 

 

Product DH is a non-woven geotextile that is secured under the grate and is 

designed to attenuate and filter runoff. An overflow opening is included in the design, see 

Figure 15. 
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Figure 15: Product DH 

 

Product DW is a wood chip wattle that goes around the perimeter of the inlet, as 

shown in Figure 16. 

 

Figure 16: Product DW 



Inlet Protection Devices and Their Effectiveness August 2010 
 

21 

 

 

Product DB is made of recycled synthetic fibers and is staked around the outside 

perimeter of the inlet with about 2.25 inch orifices on one foot spacing, see Figure 17. 

 

Figure 17: Product DB 

 

Product DE is a log of wood chunks wrapped in a woven geotextile. It 

encompasses the drop inlet, see Figure 18. 
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Figure 18: Product DE 

 

Product DU is a non-woven geotextile that is placed over the grate, as shown in 

Figure 19. The product is secured by magnets located at each corner. 

 

Figure 19: Product DU 
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Product DE+DH: describes products DE and DH combined in series, see Figure 

20. 

 

Figure 20: Product DE + DH 

 

Three experimental rain events are performed with each product.  The last rain 

event is considered an obstruction test since heavy loading of sediment will have 

accumulated in front of the product.  Water quality samples and flooding performance 

observations are recorded.  










































































































































































































