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1.0 Overview of Construction Controls 

1.1 Introduction 

In order to address the requirements of pollution reduction at construction sites, a variety of controls 
should be employed to reduce soil erosion, reduce sediment loss from the site, and manage construction-
generated waste and construction related toxic materials.  Controls consist of both temporary and 
permanent methods to reduce pollution from a construction site. 

The majority of controls address loss of soil from the site.  Soil loss in the form of erosion and sediment 
due to storm events and wind constitute the majority of pollution generated from construction sites.  
Controls that address erosion and sediment are typically more site specific than waste and toxics 
management.  Erosion and sediment controls are dependent on site slopes, drainage patterns and 
drainage quantities along with other site-specific conditions.  Materials and waste management consists 
primarily of ñgood housekeepingò practices which are dependent on the type of construction and the 
quantity and type of building materials. 

1.2 Control Selection Guide 

The designer preparing the iSWM Construction Plan can first use the control selection guide on the 
following pages to determine the controls that are most appropriate for the site.  Chapters 2.0, 3.0 and 4.0 
contain the descriptions, design requirements, maintenance requirements, and limitations of the controls.  
These provide the tools for the designer to select the appropriate controls and properly locate them on the 
site, to effectively reduce erosion and sediment loss. 

The Efficiency Ratings listed for the controls are the range of average efficiencies in reducing erosion or 
trapping sediment for the control, assuming the controls are properly designed, installed, and maintained 
for the flow and volumes from the design storm.  The removal efficiency varies within in the range based 
on soil type.   

The Efficiency Ratings are useful in comparing the effectiveness of the controls.  The ratings are also 
used in calculating the Site Rating, which is used by some municipalities to ensure adequate design of 
erosion and sediment controls.  Refer to Section 1.3 Site Rating Calculations for additional details 
concerning the Efficiency Ratings and the methodology for calculating the Site Rating. 

The following legend applies to the Targeted Pollutants and Implementation Considerations presented for 
each of the controls: 

 
 

 
 

 
 

 

Legend 

ậ Significant Impact 

Ằ Medium Impact 

ẩ Low Impact 

? Unknown or 

Questionable Impact 
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1.2.1 Erosion Controls 
These controls are the measures and techniques used to retain soil in place.  They are installed on the 
perimeter of the site to limit flow across disturbed areas and within the site to provide protective covering 
of disturbed areas that are not actively being worked.  Erosion controls reduce the amount of soil 
removed and transported by stormwater runoff and reduce the need for sediment controls.   

Table 1.1  Erosion Controls 

Control Primary Purpose Efficiency Rating (Fe) 

Check Dam 
Slow flow to prevent erosion of swales and 
drainage ditches while also providing minor 
detention and sediment removal 

0.30 - 0.50 
(Depends on soil type) 

Diversion Dike 
Route flows around slopes and disturbed 
areas 

0.95 

Erosion Control 
Blankets 

Protect disturbed soil and slopes from erosion 
using a degradable, rolled erosion control 
product; also provides limited protection as a 
perimeter control   

0.90 (Ground cover) 
0.65 (Perimeter w/o 
vegetation) 

Interceptor Swale 
Route flows around slopes and disturbed 
areas 

0.95 

Mulching 
Protect disturbed soil with a layer of straw, 
wood chips, compost or other organic 
material 

0.75 - 0.90 
(Depends on coverage) 

Pipe Slope Drain 
Route overland flow on a slope into a pipe to 
protect the slope 

0.95 

Soil Surface 
Treatments 

Protect disturbed soil from wind erosion (dust 
control) while also providing some protection 
from water erosion, depending on the 
treatment method 

0.10 - 0.90 
(Depends on type of 

treatment) 

Turf Reinforcement 
Mats 

Protect disturbed soil on steep slopes and in 
channels from erosion using a non-
degradable, rolled erosion control product   

0.90 

Vegetation 
Prevent erosion by providing a natural cover 
through hydro-mulching, seeding or sod 
placement 

0.90 
(When fully established; 
lower while vegetation is 

first growing) 

Velocity Dissipation 
Devices 

Protect soil from erosion at points where 
concentrated flows are discharged 

N/A 

 
 

1.2.2 Sediment Controls 
These controls are temporary structures or devices that capture soil transported by stormwater through 
sedimentation, filtration or chemical treatment of the runoff.  They are used to trap sediment before it 
leaves the construction site.  The effectiveness of controls that form a barrier or filter for trapping soil is 
highly dependent on the size of soil particles.  The efficiencies presented are ranges based on soil 
types.  The removal efficiency will be at the high end of the range for sand and coarse silt or loam and at 
the low end for fine silt or loam and clay.  Controls with a single number for the efficiency rating do not 
vary in performance based on soil type.   

The Efficiency Ratings listed for the erosion controls are the assumed average efficiencies in reducing 
erosion, based on the controls being designed for the flow and volume from the temporary control 
design storm and installed in accordance with the criteria in this manual.    
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Table 1.2  Sediment Controls 

Control Primary Purpose Efficiency Rating (Fe) 

Active Treatment 
System 

Remove pollutants and suspended soil, 
including fine clay particles, through filtration 
and/or chemical-aided flocculation 

0.99 

Depressed Grade 
Sediment Trap 

Detain and settle suspended soil from small 
areas within rights-of-way 

0.50 - 0.75 

Dewatering Controls 
Remove suspended soil from water that is 
pumped out of low points onsite 

0.50 - 0.75 

Inlet Protection 
Intercept sediment at curb and area inlets as 
a secondary defense in sequence with other 
controls 

0.35 - 0.65 

Organic Filter Berm Slow and filter runoff to retain sediment 0.50 - 0.75 

Organic Filter Tubes Slow and filter runoff to retain sediment 0.50 - 0.75 

Passive Treatment 
System 

Improve performance of other controls by 
adding flocculation agents to stormwater  

0.85 

Pipe Inlet Protection 
Detain stormwater for sedimentation and 
filtration before it enters a closed conveyance 
system 

0.50 - 0.75 

Sediment Basin 
Detain stormwater in a pond with a controlled 
outflow to allow for sedimentation 

0.50 - 0.90 

Silt Fence Slow and filter runoff to retain sediment 0.50 - 0.75 

Stabilized 
Construction Exit 

Reduce offsite sediment tracking from trucks 
and construction equipment 

N/A 

Stone Outlet Sediment 
Trap 

Intercept and filter small, concentrated flows 
in swales and other defined waterways 

0.50 - 0.85 

Triangular Sediment 
Filter Dike 

Slow and filter runoff to retain sediment 0.50 - 0.75 

Turbidity Barrier 
Detain and settle suspended soil where work 
is occurring in or adjacent to a water body 

0.50 - 0.90 

Vegetated Filter Strips 
and Buffers 

Slow sheet flow from small areas to allow for 
sedimentation  

0.35 ï 0.85  
(Depends on many 

conditions in addition to 
soil type) 

Wheel Cleaning 
Systems 

Reduce offsite sediment tracking from trucks 
and construction equipment  

N/A 

The Efficiency Ratings listed for the sediment controls are the assumed average efficiencies in 
capturing sediment for a range of soil types, based on the controls being designed for the flow and 
volume from the temporary control design storm and installed in accordance with the criteria in this 
manual.    
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1.2.3 Material and Waste Controls 
Material and waste control techniques are applicable on the majority of construction projects due to their 
general purpose of reducing the discharge of pollutants from construction activities.  They form the basis 
of good housekeeping procedures that should be followed during construction and in many cases are 
mandated by stormwater discharge permits.  The techniques are essential to preventing the discharge of 
pollutants other than sediment from a construction site.   

A numeric efficiency rating is not provided for material and waste controls, since the controls are not for 
erosion and sediment and are not a factor in the Site Rating calculation.  All of these techniques are 
highly effective in minimizing discharges of the targeted pollutants when properly applied.   

Table 1.3  Material and Waste Controls 

Control Primary Purpose 

Chemical Management 

Techniques to minimize the exposure of paints, solvents, fertilizer, 
pesticides, herbicides, and other chemicals to precipitation and stormwater; 
and techniques for managing the wastewater from washout of paint, form 
release oils, curing compounds,  and other construction chemicals 

Concrete Sawcutting 
Waste Management 

Techniques for collection and disposal of the slurry of cutting water and 
concrete cuttings that results from concrete sawing 

Concrete Waste 
Management 

Techniques for disposal of concrete washout, demolished concrete, etc. 

Debris and Trash 
Management 

Techniques for storage and disposal of packaging, scrap building materials, 
personal trash, and other wastes generated by construction activities and 
personnel 

Hyper-Chlorinated 
Water Management 

Techniques to prevent water with high concentrations of chlorine from 
being discharged   

Sandblasting Waste 
Management 

Techniques for disposal of sandblasting waste and containment of wastes 
during operations 

Sanitary Waste 
Management 

Techniques to control and prevent the exposure of sanitary waste to 
precipitation and stormwater 

Spill and Leak 
Response Procedures 

Techniques to minimize the discharge of pollutants from spills and leaks  

Subgrade Stabilization 
Management 

Techniques to control runoff from soil being chemically stabilized in 
preparation for construction 

Vehicle and 
Equipment 

Management 

Techniques to prevent discharges of fluids used in vehicle and equipment 
operation and maintenance and the discharge of wash waters that contain 
soaps or solvents  
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1.3 Site Rating Calculation 

1.3.1  Introduction 
The site rating calculation is a useful tool for evaluating the potential effectiveness of proposed erosion 
and sediment controls on a construction site.  It is used to compare the potential soil loss from a site 
without controls to the soil loss from the site with proposed controls.  The site rating may also be used to 
compare the effectiveness of two different controls on a site.   

The site rating calculation is an optional element for an iSWM Construction Plan but may be required by 
some municipalities in North Central Texas.  When required, a numeric site rating is established as the 
criteria for the design of erosion and sediment controls for a construction site.  Municipalities that use the 
site rating will typically require a minimum site rating of 0.70, which reflects a realistic, attainable reduction 
in sediment loss from a construction site of 70 percent using controls compared to the same site without 
the use of controls. 

The user of this manual is advised to confirm local requirements with the municipality where the project is 
located.  When required to provide the site rating by the local government, the iSWM Construction Plan 
should be prepared as described in Chapter 4 of the iSWM Criteria Manual, followed by calculation of the 
site rating.  Controls shall then be modified and added as needed to achieve the minimum required site 
rating. 

1.3.2  Background 
The design and implementation of erosion and sediment controls is highly dependent on project site 
conditions and construction methods.  The amount of potential soil loss from a site is based on the 
physical features and location of the site: soil type(s), slope, length of stormwater flow across the site, the 
rainfall intensity and overall runoff quantity of a particular storm, and the groundcover of the site.  Of these 
factors, construction activity at a site can affect the groundcover, the slope of the site and the length of 
stormwater flow across the site.  These effects are mitigated by minimizing onsite disturbance of the soil 
and groundcover and providing structural measures to retain sediment onsite after erosion occurs. 

The most effective method to reduce sediment loss from a tract of land is to prevent the occurrence of 
erosion.  While structural barriers, such as those shown in this manual, have a theoretical 70 to 90 
percent effectiveness rating for removal of sediment from runoff, natural groundcover and mulching can 
provide up to 98 percent reduction in erosion and site soil loss.  Therefore, the primary goals of the 
erosion control plan for a construction site is to prevent the soil from eroding and to minimize the area of 
disturbance through the phasing of construction activities, mulching of disturbed but inactive areas, and 
providing tarps, seeding or hydromulching of stockpiles.  These techniques are not only the most effective 
at reducing soil loss; they are normally the most cost effective due to low initial cost and reduced 
maintenance requirements. 

Sediment removal controls provide the second line of defense by treating sediment-laden stormwater 
before it is discharged from the site.  All construction activities will require areas in which soil is disturbed.  
Stormwater runoff that crosses areas of exposed soil will require treatment by adequate Best 
Management Practices in accordance with the guidelines presented in this manual.  Sediment removal 
controls include diversion of stormwater around areas of construction, and filtration and sedimentation 
(detention) of sediment-laden runoff that crosses disturbed areas. 

1.3.3  Methodology 

Site Rating Description  

The runoff across both disturbed and non-disturbed areas of a drainage basin produces a quantity of soil 
loss due to erosion.  This quantity is estimated through the use of the Universal Soil Loss Equation as a 
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mass per time period.  Erosion and sediment controls are used to reduce the sediment transported 
offsite. 

The site rating is defined as the theoretical amount of soil that remains uneroded and/or is captured on a 
site through the use of erosion and sediment controls (soil retained) divided by the theoretical amount of 
soil that would leave the site if no controls were used (uncontrolled).  A minimum site rating of 0.70 is 
typically used as a guideline for the adequate design of erosion and sediment control systems.  

This site rating is calculated as follows: 

 SR = ZAretained / ZAuncontrolled  (1.1) 

 where: 

 SR = Site Rating 

 ZAretained   =   Soil uneroded and/or retained onsite by erosion prevention and sediment trapping 
practices (pounds/year) 

 ZAuncontrolled  =  Soil loss from site if no controls used (pounds/year) 

Note that the site rating calculation methodology assumes that the erosion and sediment control 
measures are correctly designed, installed, and maintained in accordance with the criteria in this 
manual to treat the volume of runoff from the 2-year, 24-hour storm event, which is the regionally 
defined design storm frequency for temporary control design.   

Universal Soil Loss Equation 

Several elements are involved in evaluating the potential for erosion of a site.  Soil type, length of flow 
across the ground, slope of ground, rainfall intensity and groundcover play important roles in determining 
if a site will produce excessive siltation downstream.  The Universal Soil Loss Equation is used to 
determine the potential erodibility of a site.  The Universal Soil Loss Equation (USLE) is expressed as: 

 Z = R * K * LS * Cs * P (1.2) 

 where: 

 Z = Rate of soil loss (tons per acre per year) 

 R = Rainfall erosion factor (300 for North Texas) 

 K = Soil erodibility factor 

 LS = Length/slope factor 

 Cs = Cropping/management factor 

 P = Erosion control practice 

Calculate the anticipated yearly soil loss (ZA) 

 ZA = Z  * A (1.3) 

 where 

 ZA = Soil loss per year (tons per year) 

 Z = Rate of soil loss for a drainage basin (tons per acre per year) 

 A = Area of drainage basin (acres) 

Some of the factors above (R and K) remain constant throughout the construction of the project.  Both the 
LS and Cs factors are altered during construction through clearing, grading and drainage operations on 
the site.  The P factor represents the implementation of erosion and sediment controls to reduce the 
potential for sediment to be transported offsite.  These factors are discussed in the following sections. 

Rainfall Erosion Factor 

The average annual rainfall erosion factor, R, varies for different regions throughout the country and 

during the year.  This value accounts for the volume and intensity of rainfall for a one year time period in a 

region.  A value of 300 is used for R in the North Central Texas area.  
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Soil Erodibility Factor 

The soil erodibility factor, K, indicates the potential for water erosion of the soil.  It is strongly suggested 
that soil erodibility be determined as part of the geotechnical investigation of the site in order to determine 
the most effective means to reduce site erosion.  If a site has not been previously disturbed, the native 
soil type(s) most likely to be present at the site can be identified on the NRCS Web Soil Survey at:  
http://websoilsurvey.nrcs.gov/app/.  The website also contains the soil erodibility factors for native soils.   

Consider the depth of grading activities when determining the soil erodibility factor.  Soil type varies with 
depth.  The surface soil may have a low erodibility factor, but the soil at a lower depth may have a high 
erodiblility factor when it is exposed by grading operations.   

Table 1.4 provides approximate values of K for various soil types and can be used in calculations if 
detailed data are not available.   

Table 1.4  Soil Erodibility Factors (K)* 

Soil Type K 

Sand 0.03 

Fine Sand 0.14 

Loamy Sand 0.10 

Sandy Loam 0.24 

Loam 0.34 

Silt Loam 0.42 

Silt 0.52 

Sandy Clay Loam 0.25 

Clay Loam 0.25 

Silty Clay Loam 0.32 

Sandy Clay 0.13 

Silty Clay 0.23 

Clay 0.13 ï 0.29 
(Source: Standard Handbook of Environmental Engineering 

edited by Robert A. Corbitt) 
*Assuming 2% organic matter content. 

Length/Slope Factor 

The length-slope factor, LS, of the drainage basin may be changed through construction operations.  A 

reduction in slope or drainage length can significantly reduce the erosion potential of the drainage basin.  

The length-slope factor considers the topographic features of the drainage basin.  The LS factor is 

defined by the length and slope that a drop of water will travel through the drainage basin from the 

farthest reach to the point of analysis.  The slope value is the average slope of this path.  Table 1.5 lists 

values of LS for a wide variety of slope and drainage length.  LS can also be calculated as follows: 

 LS = [L/72.6]M*[65.41*sin2(S) + 4.56*sin(S) + 0.065]  (1.4) 

 where: 

 L = Length of flow path of contributing area (feet) 

 M = 0.6 * [1 - exp(-35.835*s)] where s=slope (feet/feet) 

 S = Average slope of contributing area (degrees) 

 

http://websoilsurvey.nrcs.gov/app/
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Table 1.5  Length/Slope Factor (LS) 

Length 

(ft.)  

Slope (ft/ft)  

0.005 0.01 0.015 0.02 0.025 0.03 0.04 0.05 0.06 0.1 0.15 0.2 0.3 

10 0.07 0.08 0.09 0.10 0.11 0.12 0.14 0.17 0.20 0.37 0.67 1.06 2.06 

20 0.08 0.09 0.11 0.12 0.14 0.16 0.20 0.24 0.29 0.55 1.01 1.60 3.13 

30 0.08 0.10 0.12 0.14 0.16 0.18 0.23 0.29 0.36 0.70 1.29 2.05 3.99 

40 0.08 0.11 0.13 0.15 0.18 0.21 0.27 0.34 0.42 0.82 1.53 2.43 4.74 

50 0.09 0.11 0.13 0.16 0.19 0.22 0.30 0.38 0.47 0.94 1.75 2.78 5.42 

60 0.09 0.11 0.14 0.17 0.21 0.24 0.32 0.41 0.52 1.04 1.95 3.10 6.04 

70 0.09 0.12 0.15 0.18 0.22 0.26 0.35 0.45 0.56 1.14 2.13 3.40 6.63 

80 0.09 0.12 0.15 0.19 0.23 0.27 0.37 0.48 0.60 1.23 2.31 3.68 7.18 

90 0.09 0.12 0.16 0.19 0.24 0.28 0.39 0.51 0.64 1.32 2.48 3.95 7.71 

100 0.09 0.12 0.16 0.20 0.25 0.30 0.41 0.53 0.68 1.41 2.64 4.21 8.21 

125 0.09 0.13 0.17 0.22 0.27 0.32 0.45 0.60 0.76 1.60 3.02 4.81 9.39 

150 0.10 0.13 0.18 0.23 0.28 0.35 0.49 0.66 0.84 1.78 3.36 5.37 10.47 

175 0.10 0.14 0.18 0.24 0.30 0.37 0.53 0.71 0.91 1.95 3.69 5.89 11.49 

200 0.10 0.14 0.19 0.25 0.32 0.39 0.56 0.76 0.98 2.11 3.99 6.38 12.45 

250 0.10 0.15 0.20 0.27 0.34 0.42 0.62 0.85 1.10 2.40 4.56 7.29 14.23 

300 0.10 0.15 0.21 0.28 0.36 0.46 0.67 0.93 1.22 2.67 5.09 8.14 15.87 

350 0.10 0.16 0.22 0.30 0.38 0.49 0.72 1.00 1.32 2.92 5.58 8.92 17.41 

400 0.11 0.16 0.23 0.31 0.40 0.51 0.77 1.07 1.42 3.16 6.04 9.67 18.86 

450 0.11 0.16 0.23 0.32 0.42 0.54 0.81 1.13 1.51 3.38 6.48 10.37 20.25 

500 0.11 0.17 0.24 0.33 0.44 0.56 0.85 1.20 1.59 3.59 6.90 11.05 21.57 

600 0.11 0.17 0.25 0.35 0.47 0.60 0.92 1.31 1.75 4.00 7.70 12.33 24.06 

700 0.11 0.18 0.26 0.37 0.49 0.64 0.99 1.42 1.90 4.37 8.44 13.52 26.39 

800 0.11 0.18 0.27 0.38 0.52 0.67 1.05 1.51 2.04 4.73 9.14 14.65 28.59 

900 0.11 0.18 0.28 0.39 0.54 0.70 1.11 1.60 2.18 5.07 9.81 15.72 30.69 

1000 0.12 0.19 0.28 0.41 0.56 0.73 1.17 1.69 2.30 5.39 10.44 16.74 32.69 

1500 0.12 0.20 0.32 0.46 0.64 0.86 1.40 2.07 2.85 6.82 13.31 21.35 41.69 

2000 0.12 0.21 0.34 0.50 0.71 0.97 1.60 2.39 3.32 8.07 15.80 25.37 49.55 

3000 0.13 0.23 0.37 0.57 0.82 1.13 1.93 2.93 4.12 10.22 20.13 32.35 63.19 

4000 0.13 0.24 0.40 0.62 0.91 1.27 2.20 3.38 4.80 12.09 23.90 38.44 75.10 

5000 0.14 0.25 0.43 0.67 0.99 1.39 2.43 3.78 5.40 13.77 27.31 43.95 85.86 
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Cropping/Management Factor 

The cropping factor, Cs, considers the protection of natural ground cover in preventing erosion of the soil.  

This is dependent on the type of vegetation (grass or trees) and the density of the vegetation on the site.  

The higher the value for C, the less protection from erosion is available; for example, a bare construction 

site with no groundcover has a C value of 1.0, while hay mulch applied at 1 ton per acre produces a C 

value of 0.13.  

The Cs factor is not intended to account for the reduced erosion provided by temporary or final vegetation 

established on areas that have been disturbed.  The erosion control factor, P, described below reflects 

the erosion protection afforded by use of vegetation in accordance with the Section 2.9 Vegetation. 

Table 1.6 provides approximate values for Cs for a variety of conditions.  The sensitivity of the Cs value 

reflects the importance of minimizing the area of disturbance and providing protection to the disturbed soil 

before erosion occurs.  For existing bare areas or areas stripped of natural vegetation by 

construction, a Cs value of 1.0 shall be used. 

Table 1.6  Cropping Factors 

Type and Height 

of Raised 

Vegetative 

Canopy 

Canopy 

Cover, % 
Ground cover that contacts the surface, % 

  0 20 40 60 80 95-100 

No appreciable 
canopy / 
Canopy of tall 
weeds or short 
brush (<1ô tall) 

0 0.450 0.200 0.100 0.042 0.013 0.003 

25 0.360 0.170 0.090 0.038 0.012 0.003 

50 0.260 0.130 0.070 0.035 0.012 0.003 

75 0.170 0.100 0.060 0.031 0.011 0.003 

Appreciable 
brush or bushes 
(5ô fall height) 

25 0.400 0.180 0.090 0.040 0.013 0.003 

50 0.340 0.160 0.085 0.038 0.012 0.003 

75 0.280 0.140 0.080 0.036 0.012 0.003 

Trees w/o 
appreciable low 
brush (>10ô fall 
height) 

25 0.420 0.190 0.100 0.041 0.013 0.003 

50 0.390 0.180 0.090 0.040 0.013 0.003 

75 0.360 0.170 0.090 0.039 0.012 0.003 

(Source: Standard Handbook of Environmental Engineering edited by Robert A. Corbitt) 

 
For each drainage basin, this Cs value is weighted based on the percentage of disturbed area in the 
basin: 

 Cstotal = [(Csun*Aun) + (Csdis*Adis)] / Atotal (1.5) 

 where: 
 Cstotal = Cs for drainage basin 
 Csun  = Cs for undisturbed areas 
 Aun  = Area of undisturbed areas of drainage basin (acres) 
 Csdis = Cs for disturbed areas 
 Adis  = Area of disturbed areas of drainage basin (acres) 
 Atotal = Total area of drainage basin (acres) 
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Erosion Control Practice Factor 

The erosion control practice factor, P, accounts for the erosion control and sediment trapping 

effectiveness of land treatments such as mulching, erosion control blankets, temporary or final vegetation, 

sediment basins, filter berms, check dams, and other controls.   

For the, A P value of 1 is used in the USLE calculation of the uncontrolled soil loss from the site 

(ZAuncontrolled) because it is assumed that no controls are used.   

The Efficiency Rating (Fe) for the calculation of the soil erosion prevented/sediment retained on the site 

(ZAretained) for the various controls is used in place of the erosion control practice factor.  The Efficiency 

Rating is the compliment of the P value (Fe = 1 - P) and is used instead of P, because the desired 

calculation is the soil retained on the site through the use of the practices rather than the soil lost from the 

site.   

When multiple structural controls are used in series to treat runoff from disturbed areas, the design 
efficiency can be calculated as follows1: 

 FeTOTAL = 1-((1-Fe1)*(1-Fe2))  (1.6) 

 where: 

 Fe1 = Removal efficiency of first control 

 Fe2 = Removal efficiency of second control 

Site Rating Factor Calculation  

After erosion potential is calculated for both uncontrolled (ZAuncontrolled) and controlled conditions 
(ZAretained), a site rating (SR) is calculated using Equation 1.1.   

A minimum design storm of 2-year intensity and 24-hour duration shall be used for design of 
structural sediment control techniques.  Other design criteria are defined in sections of the manual for 
specific erosion controls.  The 2-year intensity is the rainfall intensity that has a 50 percent probability of 
occurring in any given year.  The 24-hour duration establishes the overall volume of rainfall and runoff of 
the storm with a peak flow of the referenced intensity.  Municipalities can adjust this requirement for 
particularly sensitive areas or other areas of concern. 

1.3.4  Summary  
The following outlines the primary steps required to calculate the Site Rating. 

 I. Develop design storm flows. 

  Determine drainage sub-basin. 
  Determine Cs values and drainage patterns (LS) based on conditions for design period. 

 II. Calculate theoretical soil loss for each sub-basin if no controls are used. 

  Use value of 1 for the Erosion Control Practice factor, P, since no controls are used. 

 III. Calculate theoretical soil uneroded and/or retained for each sub-basin by use of controls. 

Use Fe from Section 2.0 Erosion Controls and Section 3.0 Sediment Controls (or 
test/manufacturerôs data) in place of P in USLE. 

  Calculate soil retained onsite due to use of controls.  

 IV. Determine site rating. 

                                                      
 1Hartigan, P. and K. Wilweding, The Clean Colorado Project and Urban Nonpoint Source Pollution Control: The 

LCRA Program, Seminar Publication - Nonpoint Source Watershed Workshop, Environmental Protection Agency, 

Sept. 1991, p. 170. 
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  Total sediment loss from the site must be reduced by a minimum of 70 percent from uncontrolled 
conditions (Site Rating > 0.70).  

For sites that include phasing of the construction, repeat the steps for each phase. 
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2.0 Erosion Controls  

2.1 Check Dam 
Erosion Control 

 
Description: Check dams are small 
barriers consisting of loose rock, rock 
bags, or organic filter tubes placed 
across a drainage swale or ditch.  
They reduce the velocity of small 
concentrated flows, provide a limited 
barrier for sediment and reduce the  
potential for erosion of the swale or 
ditch.  

 

KEY CONSIDERATIONS 

DESIGN CRITERIA: 

¶ Heights between 9 inches and 36 inches 

¶ Top of the downstream dam should be at the same 
elevation as the toe of the upstream dam 
 

ADVANTAGES / BENEFITS: 

¶ Reduced velocities in long drainage swales or ditches  

¶ May be used with other channel protection measures 

¶ Provides some sediment removal 
 

DISADVANTAGES / LIMITATIONS: 

¶ Cannot be used in live stream channels 

¶ Minor ponding upstream of the check dams   

¶ Extensive maintenance or replacement of the dams 
required after heavy flows or high velocity flows 

¶ Mowing hazard from loose rocks if all rock is not removed 
at end of construction  
 
MAINTENANCE REQUIREMENTS: 

¶ Inspect regularly 

¶ Remove silt when it reaches approximately ӎ the height 
of the dam or 12 inches, whichever is less  

 

 

APPLICATIONS 
 
Perimeter Control 

Slope Protection 

Sediment Barrier 

Channel Protection 

Temporary Stabilization 

Final Stabilization 

Waste Management 

Housekeeping Practices 

Fe=0.30-0.50 
(Depends on soil type) 

 

IMPLEMENTATION 

CONSIDERATIONS 

Ằ Capital Costs 

ậ Maintenance 

ẩ Training 

Ằ Suitability for Slopes > 5% 
 
Other Considerations:   

¶ None  

 

TARGETED POLLUTANTS 

Ằ Sediment 

ẩ Nutrients & Toxic Materials 

ẩ Oil & Grease 

Ằ Floatable Materials 

ẩ Other Construction Wastes 
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2.1.1 Primary Use 
Check dams are used in long drainage swales or ditches to reduce erosive velocities.  They are typically 
used in conjunction with other channel protection techniques such as vegetation lining and turf 
reinforcement mats.  Check dams provide limited treatment to sediment-laden flows.  They are more 
useful in reducing flow velocities to acceptable levels for stabilization methods.  Check dams may be 
used in combination with stone outlet sediment traps, where the check dams prevent erosion of the swale 
while the sediment trap captures sediment at the downstream end of the swale. 

2.1.2 Applications 
Check dams are typically used in swales and drainage ditches along linear projects such as roadways. 
They can also be used in short swales down a steep slope, such as swales down a highway 
embankment, to reduce velocities.   Check dams shall not be used in live stream channels.  

Check dams should be installed before the contributing drainage area is disturbed, so as to mitigate the 
effects on the swale from the increase in runoff.  If the swale itself is graded as part of the construction 
activities, check dams are installed immediately upon completion of grading to control velocities in the 
swale until stabilization is completed.   

2.1.3 Design Criteria 

General Criteria 

¶ Typically, the dam height should be between 9 inches and 36 inches, depending on the material of 
which they are made.  The height of the check dam shall always be less than one-third the depth of 
the channel. 

¶ Dams should be spaced such that the top of the downstream dam is at the same elevation as the toe 
of the upstream dam.  On channel grades flatter than 0.4 percent, check dams should be placed at a 
distance that allows small pools to form between each check dam. 

¶ The top of the side of the check dam shall be a minimum of 12 inches higher than the middle of the 
dam.  In addition, the side of the dams shall be embedded a minimum of 18 inches into the side of the 
drainage ditch, swale or channel to minimize the potential for flows to erode around the side of the 
dam. 

¶ Larger flows (greater than 2-year, 24-hour design storm) must pass the check dam without causing 
excessive upstream flooding. 

¶ Check dams should be used in conjunction with other sediment reduction techniques prior to 
releasing flow offsite. 

¶ Use geotextile filter fabric under check dams of 12 inches in height or greater.  The fabric shall meet 
the following minimum criteria: 

ƺ Tensile Strength, ASTM D4632 Test Method for Grab Breaking Load and Elongation of 
Geotextiles, 250-lbs. 

ƺ Puncture Rating, ASTM D4833 Test Method for Index Puncture Resistance of Geotextiles, 
Geomembranes, and Related Products, 135-lbs. 

ƺ Mullen Burst Rating, ASTM D3786 Standard Test Method for Hydraulic Bursting Strength of 
Textile Fabrics-Diaphragm Bursting Strength Tester Method, 420-psi. 

ƺ Apparent Opening Size, ASTM D4751 Test Method for Determining Apparent Opening Size of a 
Geotextile, U.S. Sieve No. 20 (max). 

¶ Loose, unconfined soil, wood chips, compost, and other material that can float or be transported by 
runoff shall not be used to construct check dams.   
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Rock Check Dams 

¶ Stone shall be well graded with stone size ranging from 3 to 6 inches in diameter for a check dam 
height of 24 inches or less.  The stone size range for check dams greater than 24 inches is 4 to 8 
inches in diameter.   

¶ Rock check dams shall have a minimum top width of 2 feet with side slopes of 2:1 or flatter.  

Rock Bag Check Dams 

¶ Rock bag check dams should have a minimum top width of 16 inches.   

¶ Bag length shall be 24 inches to 30 inches, width shall be 16 inches to 18 inches and thickness shall 
be 6 inches to 8 inches and having a minimum weight of 40 pounds.   

¶ Minimum rock bag dam height of 12 inches would consist of one row of bags stacked on top of two 
rows of bag.  The dam shall always be one more row wide than it is high, stacked pyramid fashion.  

¶ Bags should be filled with pea gravel, filter stone, or aggregate that is clean and free of deleterious 
material.   

¶ Sand bags shall not be used for check dams, due to their propensity to break and release sand that is 
transported by the concentrated flow in the drainage swale or ditch. 

¶ Bag material shall be polypropylene, polyethylene, polyamide or cotton burlap woven fabric, minimum 
unit weight 4-ounces-per-square-yard, Mullen burst strength exceeding 300-psi as determined by 
ASTM D3786, Standard Test Method for Hydraulic Bursting Strength of Textile Fabrics-Diaphragm 
Bursting Strength Tester Method, and ultraviolet stability exceeding 70 percent.   

¶ PVC pipes may be installed through the dam to allow for controlled flow through the dam.  Pipe 
should be schedule 40 or heavier polyvinyl chloride (PVC) having a nominal internal diameter of 2 
inches. 

Sack Gabion Check Dams 

¶ Sack gabion check dams may be used in channels with a contributing drainage area of 5 acres or 
less. 

¶ Sack gabions shall be wrapped in galvanized steel, woven wire mesh.  The wire shall be 20 gauge 
with 1 inch diameter, hexagonal openings.   

¶ Wire mesh shall be one piece, wrapped around the rock, and secured to itself on the downstream 
side using wire ties or hog rings. 

¶ Sack gabions shall be staked with ¾ inch rebar at a maximum spacing of three feet.  Each wire sack 
shall have a minimum of two stakes. 

¶ Stone shall be well graded with a minimum size range from 3 to 6 inches in diameter.   

Organic Filter Tube Check Dams 

¶ Organic filter tubes may be used as check dams in channels with a contributing drainage area of 5 
acres or less. 

¶ Organic filter tubes shall be a minimum of 12 inches in diameter. 

¶ Filter material used within tubes to construct check dams shall be limited to coir, straw, aspen fiber 
and other organic material with high cellulose content.  The material should be slow to decay or leach 
nutrients in standing water. 

¶ Staking of filter tubes shall be at a maximum of 4 foot spacing and shall alternate through the tube 
and on the downstream face of the tube. 

¶ Unless superseded by requirements in this section, filter tubes and filter material shall comply with the 
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criteria in Section 3.6 Organic Filter Tubes. 

2.1.4 Design Guidance and Specifications 
Specifications for construction of this item may be found in the Standard Specifications for Public Works 
Construction ï North Central Texas Council of Governments, Section 201.9 Check Dam (Rock).   
Specifications are also available in the Standard Specifications for Construction and Maintenance of 
Highways, Streets, and Bridges (TxDOT 2004), Item 506.2.A and Item 506.4.C.1.  

2.1.5 Inspection and Maintenance Requirements 
Check dams should be inspected regularly (at least as often as required by the TPDES Construction 
General Permit).  Silt must be removed when it reaches approximately 1/3 the height of the dam or 12 
inches, whichever is less.  Inspectors should monitor the edges of the dam where it meets the sides of 
the drainage ditch, swale or channel for evidence of erosion due to bypass or high flows.  Eroded areas 
shall be repaired.  If erosion continues to be a problem, modifications to the check dam or additional 
controls are needed. 

Care must be used when taking out rock check dams in order to remove as much rock as possible.  
Loose rock can create an extreme hazard during mowing operations once the area has been stabilized. 

2.1.6 Example Schematics 
The following schematics are example applications of the construction control.  They are intended to 
assist in understanding the controlôs design and function.   

The schematics are not for construction.  They may serve as a starting point for creating a construction 
detail, but they must be adapted for the site by the designer.  Dimensions and notes appropriate for the 
application must also be added by the designer.   
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Figure 2.1  Schematics of Rock Check Dams 
(Source: Modified from Stormwater Management Manual for Western Washington) 
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Figure 2.2  Schematics of Rock Bag Check Dams 










































































































































































































































































































































































































